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SAJOUS'S 
ANALYTIC    CYCLOPEDIA 
of  PRACTICAL  MEDICINE 


ANOREXIA    NERVOSA.— 

DEFINITION.— The  word  anorexia, 
which  is  derived  from  a  Greek  word 
o/ae^is  and  a  privative  means  Hterally 
"without  longing-."  It  has  been  used 
to  signify  deficiency  or  loss  of  appe- 
tite for  food. 

GENERAL  CONSIDERATIONS. 
— The  symptom  is  one  which,  as  is 
well  known,  is  met  with  in  a  variety 
of  conditions,  such  as  disease  of  the 
digestive  tract,  organic  and  func- 
tional, in  febrile  states,  in  states  of 
great  exhaustion,  in  the  cachexia  of 
malignant  disease,  in  various  insani- 
ties, in  psychasthenia,  and  in  hysteria. 
The  term  anorexia  nervosa  was  first 
employed  by  Sir  William  Gull  in  a 
paper  before  the  Clinical  Society  in 
1874.  According  to  Gull,  the  affec- 
tion manifested  itself  at  times  by  a 
disgust  for  animal  food  especially 
and  at  times  in  its  more  pronounced 
forms  in  a  disgust  for  all  foods.  The 
patient  is  irritable,  obstinate,  and 
restless,  sleep  is  much  disturbed,  and 
the  affection  is  at  times  so  pro- 
nounced as  to  threaten  life  unless 
medical  measures  intervene.  Gull 
considered  the  affection  as  a  nervous 
one  in  which  especially  the  vagus  is 
involved.      Gull's    observations    were 


soon  confirmed  and  extended  by 
Lasegue,  Charcot,  Huchard,  Sollier, 
and  others,  and  the  term  anorexia 
nervosa  has  come  to  signify  in  reality 
the  loss  of  appetite  met  with  in 
hysteria ;  in  other  words,  it  is  synony- 
mous with  anorexia  hysterica. 

Anorexia  nervosa  is,  as  a  rule, 
readily  differentiated  from  the  loss  of 
appetite  met  with  in  organic  disease 
of  the  stomach,  catarrh,  atony,  and 
allied  disorders,  and  from  the  anorexia 
met  with  in  cachectic,  diathetic,  and 
exhausted  states.  Its  differentiation 
from  the  ano-rexia  met  with  in  other 
nervous  affections,  while  in  reality 
equally  clear,  demands  a  moment's 
consideration.  The  one  nervous  af- 
fection in  which  loss  of  appetite  is  a 
common  and  pronounced  symptom 
and  often  rises  to  the  degree  of  abso- 
lute refusal  of  food  is  melancholia. 
In  melancholia,  anorexia  is  so  common 
a  symptom  as  to  be  almost  as  charac- 
teristic as  the  depressive  mental  state 
itself.  So  common  is  it  that  it  has 
come  to  be  known  by  a  special  term, 
sitiophobia,  and  the  symptom  ranks 
in  importance  almost  with  the  delu- 
sion of  the  unpardonable  sin.  It  is 
to  be  distinguished  from  anorexia 
nervosa  by  the  differentiation  between 
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hysteria  and  melancholia.  It  is  in- 
variably associated  with  the  state  of 
painful  emotional  depression,  begins 
when  this  begins,  becomes  more  pro- 
nounced as  this  becomes  more  pro- 
nounced, and  lessens  as  this  lessens 
and  fades  away.  Even  in  melan- 
cholia without  delusions  and  with- 
out hallucinations,  melancholia  sine 
delirio,  this  one  feature  will  serve  to 
differentiate  the  anorexia  from  ano- 
rexia nervosa.  It  is  only  in  subacute 
and  lucid  melancholia,  hypomelan- 
cholia,  that  a  difficulty  might  arise. 
Here  again,  however,  the  anorexia,  in 
keeping  with  the  lessened  degree  of 
mental  depression,  is  itself  less  pro- 
n'ounced ;  though  it  must  not  be  for- 
gotten that  even  patients  with  hypo- 
melancholia  may  attempt  suicide  by 
starvation.  It  must  be  remembered 
that  the  mere  absence  of  hysterical 
stigmata  will  not  serve  to  differentiate 
such  a  case,  as  anorexia  nervosa  may 
be  the  only  outward  or  tangible 
manifestation  of  hysteria.  The  hys- 
terical mental  attitude  is  however 
always  present ; — the  abnormal  sug- 
gestibility and  emotional  mobility. 

As  regards  neurasthenia,  the  ques- 
tion of  anorexia  practically  never 
arises,  for  in  the  neurasthenic,  despite 
the  digestive  disturbances,  the  appe- 
tite is  uniformly  or  almost  uniformly 
exaggerated;  never  lost.  The  same 
is  true  of  psychasthenia ;  here  the 
appetite  is  also  usually  exaggerated, 
and  indeed  in  some  instances  amounts 
to  a  bulimia.  However,  in  a  limited 
number  of  cases,  because  of  the  atonic 
indiigestion  usually  present  (asso- 
ciated as  this  is  with  slowness  of 
digestion,  distention,  belching,  and 
perhaps  regurgitation)  the  patient 
may  develop  a  refusal  of  food,  i.e.,  an 
obsession  with  regard  to  food,  or  he 


may  develop  a  special  fear  in  regard 
to  eating.  Indeed,  Buvat  has  pointed 
out  that  anorexia  occurring  in  a 
psychasthenic  is  the  expression  of  a 
phobia.  As  already  stated,  it  is  quite 
rare. 

SYMPTOMS.— A  consideration  of 
anorexia  nervosa  necessitates  a  con- 
sideration, however  brief,  of  the 
nature  of  hysteria,  of  which  anorexia 
nervosa  is  but  a  symptom.  Hysteria 
may  be  briefly  defined  as  a  nervous 
affection  the  various  symptoms  of 
which  bear  the  impress  of  a  psychic 
origin.  How  thoroughly  this  con- 
ception of  hysteria  has  taken  hold  of 
the  modern  medical  mind  is  evidenced 
by  the  views  advanced  in  the  last  few 
years  by  Babinski.  Babinski  holds 
that  hysteria  has  its  origin  entirely  in 
suggestion,  and  that  its  symptoms  are 
curable  by  persuasion,  and  he  has 
proposed  as  a  new  name  for  the  af- 
fection the  term  pithiatism,  which 
literally  means  curable  by  persuasion. 
However,  whether  we  accept  the 
radical  interpretation  of  Babinski  or 
not,  the  fact  of  the  psychic  origin  of 
the  symptoms  must  ever  be  borne  in 
mind.  These  symptoms  embrace  the 
range  of  those  possible  under  the  cir- 
cumstances, and,  therefore,  include  not 
only  mental,  motor,  and  sensory 
symptoms,  but  also  visceral  symptoms 
(see  article  on  Hysteria).  That  in 
hysteria,  therefore,  we  should  meet 
with  involvement  of  the  digestive 
tract  is  not  surprising.  It  is  perfectly 
conceivable  that,  just  as  an  arm  may 
be  hysterically  paralyzed,  i.e.,  elided 
from  the  field  of  conscious  activity  as 
regards  its  motion  and  sensation,  so 
may  the  organic  sensation  of  hunger, 
the  desire  for  food,  be  elided,  cut  out 
of  the  consciousness  of  the  patient. 
Again,  it  is  conceivable  that,  just  as 
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hysterical  pain  may  occur  in  the 
head,  the  trunk,  or  a  limb,  so  may  it 
occur  in  a  viscus  and  that  viscus  the 
stomach.  Further,  it  is  extremely 
probable  that  the  mucous  membrane 
of  the  stomach  is  every  now  and  then 
the  seat  of  areas  of  painful  hyper- 
esthesia identical  in  nature  with  the 
painful  stig-mata  found  upon  the  skin, 
such  as  the  inframammary  and  in- 
guinal tenderness.  We  know  defi- 
nitely that  such  areas  are  found  on  all 
the  mucous  membranes  accessible  to 
our  observation,  namely,  the  con- 
junctiva, the  mucous  membrane  of 
the  mouth,  the  nose,  the  pharynx, 
the  vagina,  the  rectum.  That  they 
equally  make  their  appearance  in  less 
accessible  structures,  such  as  the 
stomach  and  bladder,  there  is  in  my 
mind  no  doubt. 

Anorexia  nervosa  is  usually  present 
in  association  with  other  and  unmis- 
takable signs  of  hysteria.  However, 
if  the  anorexia  nervosa  be  very  pro- 
nounced, the  other  signs  become  less 
prominent  and  may  even  fade  away. 
Indeed,  as  already  stated,  anorexia 
nervosa  is  now  and  then  the  only 
objective  or  tangible  symptom  present 
except,  of  course,  the  one  cardinal 
symptom,  the  attitude  of  mind. 

As  a  rule,  anorexia  nervosa  develops 
gradually  and  its  early  signs  may  be 
insignificant  and  attract  but  little  at- 
tention. Thus,  it  may  make  its  ap- 
pearance in  a  case  of  hysteria  in 
which  other  well-marked  hysterical 
manifestations  are  already  developed. 
In  such  instance  it  may  merely  com- 
plicate the  existing  condition,  and 
quite  commonly  anorexia  making  its 
appearance  under  such  circumstances 
is  not  very  pronounced  and  may  even 
prove  transitory.  However,  when  it 
makes    its    appearance    as    an    inde- 


pendent or  as  the  first  well-marked, 
symptom  of  hysteria,  it  may  prove 
very  persistent  and  obstinate.  Equally 
true  is  this  of  cases  in  which  anorexia 
makes  its  appearance  in  the  midst  of 
other  well-established  symptoms,  but 
gradually  substitutes  these  symptoms 
so  that  after  a  while  it  alone  remains, 
— either  alone  or  as  the  most  promi- 
nent symptom. 

The  first  objective  symptom  of 
anorexia  nervosa  is  a  diminution  of 
the  appetite.  This  diminution  be- 
comes gradually  more  and  more  pro- 
nounced until  finally  a  complete 
refusal  or  disgust  for  food  is  de- 
veloped. If  in  response  to  the  urging 
of  physician  and  friends  food  is  taken, 
it  is  taken  with  apparent  efi^ort,  often 
with  exaggerated  attempts  at  swal- 
lowing, usually  with  spitting  up  of 
the  food,  actual  regurgitation,  and 
finally  vomiting.  This  vomiting,  as 
is  well  known,  may  be  very  obstinate 
and  may  follow  every  attempt  to  ad- 
minister food.  Curiously  enough, 
though  this  is  the  exception,  a  patient 
under  these  circumstances  may  de- 
clare herself  to  be  hungry, — hungry 
and  yet  unable  to  eat.  In  the  average 
case,  however,  all  instinctive  feel- 
ing for  food  seems  to  disappear; 
hunger  and  thirst  are  equally  absent. 
Strangely,  too,  food,  even  when  re- 
tained, may  not  give  rise  to  the 
normal  sensation  of  satiety. 

At  times  the  disgust  for  food  is  so 
pronounced  that  the  patient  cannot 
bear  even  to  think  of  taking  food ;  the 
mere  suggestion  of  food  is  followed 
by  manifestations  of  disgust  and 
nausea.  It  would  seem  also  that 
during  the  height  of  an  attack  of 
anorexia  nervosa  the  patient  is  often 
unable  to  recognize  the  food  properly. 
There   is   quite   commonly  complaint 
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that  the  food  tastes  bad  or  that  it  is 
disgusting :  the  eggs  are  not  fresh, 
the  milk  has  turned,  the  meat  is 
tainted,  there  is  something  in  the 
broth,  the  water  tastes  of  gas,  etc. 

While  cases  of  anorexia  bear  a 
general  resemblance  to  each  other, 
marked  differences  may  obtain,  both 
as  to  the  mode  of  origin  and  as  to  the 
severity  or  the  details  of  the  symp- 
toms. Thus  in  one  group  of  cases,  as 
has  been  already  indicated,  there  is 
primarily  a  disturbance  of  the  organic 
sensations  of  hunger  and  thirst  or  an 
actual  elision  of  these  sensations. 
There  is  in  these  cases  not  the  funda- 
mental disgust  for  food  so  commonly 
met  with  in  the  other  forms.  Not  in- 
frequently too,  such  a  patient,  having 
been  induced  to  eat,  feels  the  appetite 
returning.  In  other  words,  the  nor- 
mal desire  for  food  returns  when  the 
mere  mechanism  of  the  taking  of  food 
and  digestion  is  set  in  motion.  Such 
cases  are  comparable  to  the  disap- 
pearance of  an  hysterical  retention  of 
urine  by  the  suggestion  furnished  by 
running  water,  or  the  disappearance 
of  an  hysterical  palsy  by  the  institu- 
tion of  passive  movements.  As  would 
seem  probable  on  a  priori  grounds 
such  cases  yield,  as  a  rule,  quite 
readily  to  treatment  and  are  rarely 
persistent  unless  complicated  by  un- 
toward and  inadvertent   suggestions. 

More  commonly,  however,  cases  of 
anorexia  nervosa  are  not  so  simple. 
In  by  far  the  larger  number  of  cases 
the  origin  is  somewhat  as  follows : 
The  patient  complains  usually  for  a 
time  that  food  gives  rise  to  pressure, 
to  pain,  to  distention,  to  gas  usually 
in  great  quantities,  and  upon  this 
basis  develops  a  loss  of  appetite,  fear 
and  disgust  of  food.  Pain  may  be 
referred    to   various    regions    of   the 


stomach,  and  this  pain  may  be  asso- 
ciated with  tenderness,  an  hysterical 
hyperalgesia.  This  tenderness  is 
most  frequently  marked  in  the  pit  of 
the  stomach.  It  apparently  is  in  the 
stomach,  probably  in  its  mucous 
membrane,  and  as  already  indicated  is 
analogous  to  the  painful  areas  found 
upon  the  cutaneous  surfaces.  Physi- 
cians sometimes  describe  cases  pre- 
senting these  symptoms  as  gastral- 
gia,  failing  to  recognize  their  hyster- 
ical character.  Further,  the  epigastric 
tenderness,  it  should  be  borne  in 
mind,  must  not  be  confounded  with 
the  pain  met  with  in  gastric  ulcer. 
However,  gastric  ulcer  may  be  simu- 
lated, especially  if  there  be  present 
spitting  of  blood,  a  symptom  that 
some  hysterical  patients  appear  to  be 
very  expert  in  producing.  It  is 
hardly  necessary  to  point  out  here 
the  necessity,  in  given  cases,  for  an 
analysis  of  the  gastric  contents,  mi- 
croscopical and  chemical^  in  making 
the  differential  diagnosis. 

The  most  difficult  cases  of  anorexia 
nervosa  are  those  in  which  pain  makes 
its  appearance  immediately  after  the 
introduction  of  food,  or  in  which 
hysterical  distention  immediately  en- 
sues. The  latter  symptom  is  some- 
times pronounced  to  an  incredible 
degree.  At  times,  a  small  quantity  of 
milk  or  even  a  swallow  of  water  is 
followed  by  a  violent  and  excessive 
distention  of  the  stomach  and,  in  a 
case  recently  under  my  observation, 
by  an  enormous  ballooning  of  the 
entire  abdomen,  rapid  pulse,  and  diffi- 
cult breathing.  In  other  cases,  the 
patient  does  not  complain  of  pain  and 
does  not  manifest  distention,  but  the 
taking  of  food  results  in  restlessness, 
fear,  palpitation,  sweating,  faintness, 
or  in  the   onset  of  hysterical  crises 
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which  have  gagg'ing-,  retching-,  re- 
gurgitation, or  vomiting  as  their  cen- 
tral features. 

As  a  rule,  by  the  time  that  these 
patients  reach  the  physician's  care, 
they  have  narrowed  their  diet  to  an 
extreme  degree.  Frequently  it  has 
become  limited  to  a  small  amount  of 
liquid  food,  or,  as  in  another  patient 
recently  studied  l:)y  me,  to  a  few  tea- 
spoonfuls  of  ice-cream  daily.  That 
great  loss  of  weight  and  even  marked 
emaciation  may  ensue  under  such 
circumstances  goes  without  saying. 

There  is  a  third  group  of  cases,  in 
which  the  anorexia  nervosa  has  still 
another  mode  of  origin.  Here  the 
anorexia  is  the  outgrowth  of  un- 
healthy ideas,  unphysiological  notions 
on  the  part  of  the  patient.  Very 
many  women  entertain  the  idea  that 
they  must  not  become  stout,  that  they 
must  preserve  their  shape,  that  it  is 
vulgar  to  be  fat,  and  that  it  is  gross  to 
eat  much.  Given  these  ideas  and  the 
hysterical  neurosis,  extreme  and  diffi- 
cult anorexia  nervosa  may  result. 
Many  a  patient  already  absurdly  thin 
views  with  the  utmost  alarm  the 
slightest  possible  addition  to  her 
weight  and  obstinately  resists  the 
administration  of  food,  if  only  in 
physiological  quantities.  In  other 
cases,  a  smaller  number,  the  patient 
has  acquired  the  absurd  notion  that 
the  free  taking  of  food  is  not  healthy, 
and  that  body  and  mind  are  both  best 
off  when  the  food  is  very  limited  in 
.amount.  Usually  vanity  of  figure  is 
again  the  real  explanation.  The  pa- 
tients of  this  group  are  usually  ex- 
tremely difficult.  They  are  invariably 
far  below  weight.  By  the  time  they 
come  under  medical  care,  their  diet 
has  become  very  restricted.  They 
have    usually    adopted    some    special 


form  of  diet,  or  have  developed  ob- 
sessive ideas  in  regard  to  the  most 
ordinary  and  most  wholesome  foods. 
Milk  is  almost  always  under  ban,  and 
this  is  usually  true  of  eggs.  Some- 
times meats  are  included  or  it  is 
vegetables  which  are  tabooed;  some- 
times it  is  everything  or  almost 
everything. 

The  course  of  anorexia  nervosa 
when  once  established,  no  matter 
what  its  mode  of  evolution,  is  largely 
as  follows :  The  patient  becomes 
more  and  more  confirmed  in  her  atti- 
tude as  regards  food.  Emaciation 
becomes  more  and  more  pronounced, 
and  her  bodily  and  mental  activities 
become  more  and  more  limited.  In 
bad  cases  they  become  confirmed 
bed-ridden  invalids  who  employ  their 
feeble  remaining  energy  to  resist  the 
taking  of  food,  and  who  fight  doctor 
and  nurse  silently,  tenaciously,  and  at 
times  effectually,  for  death  may 
actually  supervene.  Thus,  Osier  de- 
scribes a  fatal  case,  the  patient  weigh- 
ing at  the  time  of  death  only  49 
pounds.  The  autopsy  disclosed  noth- 
ing. They  may  get  to  the  stage  of 
refusing  to  take  food  altogether 
voluntarily,  and  if  the  attempt  be 
made  to  feed  them  with  a  spoon  avert 
their  faces,  compress  their  lips,  bury 
their  heads  in  the  pillows.  Some- 
times hysterical  struggling,  weeping, 
collapse  may  ensue.  Other  patients 
will  complain  that  they  are  too  weak 
to  masticate  their  food,  that  swallow- 
ing tires  them,  that  it  makes  the 
blood  rush  to  the  head,  makes  them 
dizzy,  makes  them  faint.  Solid  food 
is  first  discontinued,  and  then  the 
liquid  foods  are  gradually  restricted 
until  they  become  grossly  insufficient 
in  amount. 

The  full  development  of  a  typical 
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anorexia  nervosa  is  usually  a  matter 
of  some  time,  usually  weeks,  often 
months,  and  occasionally  years.  The 
symptom,  however,  as  already  stated, 
may  make  its  appearance  spontane- 
ously and  rapidly,  just  as  do  other 
hysterical  manifestations.  Charcot 
described  the  case  of  a  girl  of  18  who, 
having  witnessed  the  killing  of  a  child 
by  a  railroad  train,  became  sad  and 
depressed,  was  troubled  by  distress- 
ing dreams.  About  two  months  later 
she  lost  her  desire  for  food.  This  loss 
appeared  suddenly  and  supervened 
upon  an  attack  of  sufifocation  (globus 
hystericus)  while  she  was  in  the  act 
of  taking  food.  Upon  subsequent 
attempts  to  take  food,  the  globus 
promptly   reappeared. 

Before  closing  the  account  of  the 
symptomatology  of  anorexia  nervosa, 
it  is  important  to  call  to  mind  two  or 
three  other  features.  First,  while  in 
many  cases  of  anorexia  nervosa  there 
is  undoubted  loss  of  weight  and  even 
emaciation,  prolonged  refusal  of  food 
may  coexist  with  remarkably  little 
loss  of  weight  and  strength.  In  many 
of  these  cases,  food,  of  course,  is  taken 
arid  probably  in  larger  amounts  than 
is  admitted  by  the  patient.  In  others 
the  fact  that  the  patient  is  in  a  condi- 
tion of  absolute  quiet  in  bed  dimin- 
ishes the  actual  need  for  food.  In 
some  cases  again,  fraud  can  justly  be 
suspected.  It  is  further  noteworthy 
that  in  cases  in  which  there  is  but 
little  loss  of  weight  and  strength 
there  is  usually  no  vomiting.  Sec- 
ontily,  as  regards  the  vomiting, 
this  can  hardly  be  regarded  as  a 
genuine  automatic  ejection  of  food 
by  the  stomach.  Nausea,  genuine 
nausea,  while  it  may  be  claimed,  is 
often  absent,  and  the  act  by  which 
fbod  is  ejected  is  more  like  a  regur- 


gitation than  a  genuine  vomiting. 
Sometimes  the  food  is  ejected  before 
it  reaches  the  stomach,  a  condition 
which  has  given  rise  to  the  term 
esopliagismus.  At  other  times  the 
act  of  swallowing  is  evidently  imper- 
fectly or  spuriously  performed.  Al- 
though the  patient  seems  to  make 
exaggerated  efforts,  she  fails  to 
swallow  and  declares  that  the  food 
will  not  go  down.  At  other  times  she 
frankly  makes  no  attempt  to  swallow 
the  milk  or  other  liquid  introduced 
into  the  mouth,  but  allows  it  to 
dribble  out  or  frankly  ejects  it. 

Finally,  owing  to  the  insufficient 
ingestion  of  liquids,  the  skin  may  be 
harsh  and  dry  and  the  urine  greatly 
diminished  in  amount  and  much  con- 
centrated. 

Case  of  hysterical  anorexia  in  which, 
while  there  was  no  evidence  of  visceral 
disease  and  no  sugar  in  the  urine,  the 
breath  smelled  of  acetone,  and  the  urine 
gave  a  most  marked  reaction  of  aceto- 
acetic  acid.  There  was  vomiting,  and 
the  vomit  also  contained  acetone.  In 
the  first,  or  comparatively  fasting, 
period,  acetone,  acetoacetic  acid,  oxy- 
butyric  acid,  and  ammonia  were  found. 
The  amount  of  urine  was  small,  and 
hence  a  considerable  excretion  of  ace- 
tone occurred  through  the  lungs.  With 
sufficient  nutrition  the  smell  of  ace- 
tone in  the  breath,  the  reaction  with 
ferric  chloride  in  the  urine,  arid  the  in- 
creased ammonia  excretion  disappeared. 
Nebelthau  (Centralbl.  f.  innere  Med., 
Sept.  25,  1897).  -^^  'i  ^^^^ 

The  cases  of  hysteria  which  preseii'E 
anorexia  nervosa,  let  it  be  repeated, 
are  almost  always  young  women.' 
While  I  have  met  with  this  symptom 
in  women  of  middle  life,  I  have  never 
seen  it  assume  a  grave  form  at  this 
age.  A  similar  statement  may  be 
made  with  regard  to  male  patients. 
AVhile  diminution  of  appetite  ma}^  be 
noted  among  male  cases  of  hysteria. 
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I  have  personally  never  seen  a  case 
of  sufficient  gravity  to  be  charac- 
terized as  an  anorexia  nervosa.  The 
patient  is  most  frequently  a  young 
woman ;  sometimes  a  mere  child. 
Two  of  the  worst  cases  I  have  ever 
seen,  however,  have  occurred  in 
women  between  30  and  40. 

TREATMENT.— The  treatment  of 
anorexia  is  of  course  primarily  that 
of  the  underlying  hysteria,  and  in 
order  that  this  shall  be  successfully 
combated  it  is  of  the  utmost  value, 
whenever  practical,  to  institute  a  radi- 
cal "course  of  rest  treatment  with 
complete  isolation.  Whether  we  ac- 
cept or  reject  the  somewhat  revolu- 
tionary views  of  Babinski,  we  must 
admit  that  Babinski  has  rendered 
invaluable  service  to  our  understand- 
ing of  hysteria  by  accentuating  the 
fact  that  in  hysteria  suggestion  plays 
an  enormous  role.  The  indications 
are  to  place  the  patient  in  whom  such 
profound  perversion  of  function  as 
anorexia  nervosa  has  occurred  amid 
surroundings  and  under  conditions  in 
which  it  will  be  possible  to  bring 
about  a  restoration  to  simple  physi- 
ological living  and  at  the  same  time 
to  protect  the  patient  against  the  evil 
influences  of  harmful  suggestions 
such  as  they  are  almost  always  sub- 
jected to  by  their  well-meaning,  but 
mistaken  relatives  and  friends.  It  is 
quite  clear  that  a  rest  treatment  in 
bed  with  complete  isolation  ofifers  the 
most  favorable  conditions  for  the 
carrying  out  of  such  a  plan.  For  the 
details  of  the  rest  treatment  as  ap- 
plied to  hysteria  in  general,  the 
reader  is  referred  to  the  section  which 
treats  with  this  affection  especially. 
Suffice  it  to  say  here  that  the  rest 
in  bed  should  be  absolute  and  con- 
tinuous for  a  time ;  usually  a  number 


of  weeks  are  required.  Secondly, 
simple  bathing  such  as  will  not  shock 
or  disturb  the  patient,  bathing  with 
lukewarm  or  slightly  warmer  water, 
carried  out  between  blankets  in  bed, 
followed  or  not,  according  to  circum- 
stances, by  a  gentle  alcohol  rub. 
Usually,  gentle  massage,  not  too  vig- 
orous and  not  too  deep,  carried  out 
in  the  latter  part  of  the  day,  pref- 
erably in  the  evening,  before  the  hour 
for  sleep,  proves  of  great  value.  In 
giving  the  massage,  if  there  be  an 
anorexia  nervosa,  it  is  important  that 
the  nurse  should  omit  rubbing  the 
epigastrium  or  the  abdomen  gener- 
ally ;  at  least  at  first  because  of  the 
painful  tenderness  so  frequently 
present  in  the  epigastric  region. 
Later  on,  of  course,  during  convales- 
cence, the  massage  may  include  the 
region  of  the  stomach  as  well  as  the 
abdomen  generally.  Care  should  also 
be  exercised  by  the  nurse  that  in 
giving  the  massage  she  makes  no  un- 
toward suggestion  or  comment  as  to 
reasons  for  rubbing  certain  portions 
of  the  trunk  and  not  others.  It  is  un- 
necessary to  add  that  the  nurse  should 
be  one  who  is  especially  trained  in 
the  management  of  nervous  cases. 

The  views  of  Babinski  are  espe- 
cially to  be  borne  in  mind  as  to  the 
curability  of  hysterical  symptoms  by 
persuasion,  a  fact,  of  course,  long 
known,  but  upon  which  he  has  with 
great  justice  laid  renewed  stress. 
Persuasion  in  all  its  forms  must  be 
employed,  and  the  suggestion  of  get- 
ting well,  both  directly  and  indirectly, 
must  constantly  pervade  the  sick- 
room. 

The  treatment  of  the  special  symp- 
toms of  anorexia  is  one  which  usually 
offers  many  difficulties.  No  general 
rule  as  to  the  food  which  should  be 
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administered  can  be  given.  In  many 
cases  much  can  often  be  accomplished 
by  making-  an  agreement  with  the 
patient  as  to  the  kind  or  kinds  of  food 
which  shall  be  first  attempted.  As  a 
rule,  the  patient  at  first  rejects  every 
proposition  that  is  made  by  the  physi- 
cian, but  after  a  little  gentle  argument 
and  persuasion  some  basis  of  agree- 
ment can  be  reached.  If  possible  this 
should  include  milk,  and,  indeed,  if  it 
be  limited  to  milk  the  physician  has 
no  great  cause  for  complaint.  The 
patient  may  insist  upon  an  absurdly 
small  quantity  being  given  at  a  time. 
If  so,  the  compromise  reached  should 
be  adhered  to,  bearing  in  mind  that 
much  can  be  gained  by  frequency  of 
feeding.  If  milk  be  rejected,  white  of 
egg  or  albumin  water  may  be  at- 
tempted, though  this  must  be  re- 
garded as  merely  a  temporary  expe- 
dient. As  a  rule,  the  patient  becomes 
accustomed  to  the  food  as  being 
given,  she  feels  that  no  advantage  is 
being  taken  of  her,  acquires  confi- 
dence in  both  the  physician  and  the 
nurse,  and  can  be  persuaded  in  the 
course  of  a  few  days  to  allow  the  milk 
or  other  liquid  food  tli^t  is  being 
given  to  be  increased.  Whether  the 
milk  had  best  be  modified  in  some 
way,  peptonized,  skimmed,  diluted, 
made  alkaline  by  the  addition  of  lime 
water,  salted  or  otherwise  flavored, 
must  depend  entirely  upon  the  re- 
sourcefulness and  the  tactful  judg- 
ment of  the  physician.  Suffice  it  to 
say  that  most  is  gained  if  whole  milk 
be  administered.  It  may  be  wise  to 
skim  this  slightly,  so  as  to  diminish 
the  amount  of  cream  which  is  taken. 
Sometimes,  it  is  found  that  if  the 
milk  is  diluted  with  some  carbonated 
water,  such  as  Vichy,  fountain  soda, 
Apollinaris,   and  the   like,  it  is  well 


tolerated.  Occasionally,  cases  are  met 
with  in  which  liquids,  as  well  as 
solids,  are  equally  rejected.  In  such 
instance  we  have  to  resort  to  some 
of  the  following  expedients ;  for  in- 
stance, the  yolk  of  an  egg  which  has 
been  very  thoroughly  boiled  may  be 
powdered  and  mixed  with  sufficient 
salt  to  make  it  quite  salty.  Small 
quantities  of  this  can  be  placed  upon 
the  tongue  and  the  patient  encouraged 
to  swallow  it.  If  only  a  beginning 
can  be  made  in  the  way  of  stimulat- 
ing the  retention  of  food  by  the 
stomach,  all  is  gained,  for  the  patient 
will  soon  find  that  other  foods  can 
be  retained.  At  times,  a  very  small 
quantity  of  finely  minced  ham — a 
mere  fragment  given  by  a  teaspoon 
at  intervals — will  be  retained.  At 
other  times  a  small  piece  of  dried 
beef  can  be  chewed  by  the  patient 
and  the  juice  swallowed.  Later,  such 
a  patient  can  be  persuaded  to  chew 
a  small  piece  of  steak  and  to  swallow 
the  juice.  The  primal  effort  and 
object  of  all  the  attempts  at  feeding 
should  be  the  restoration  of  the  belief 
on  the  part  of  the  patient  in  her  abil- 
ity to  retain  food,  and,  after  all,  the 
various  means  by  which  this  can  be 
accomplished  depend  upon  the  case 
and  must  of  necessity  be  very  varied. 
On  the  whole,  medicines  had  best  be 
avoided,  as  the  patient  is  apt  to  reject 
these  as  promptly  as  the  food.  How- 
ever, it  is  not  infrequently  found  that 
bromides  are  retained  when  other 
medicines  are  not  tolerated.  If  so, 
much  is  gained.  Twenty  grains  (1.3 
Gm.)  of  the  bromide  of  ammonium, 
with  a  little  aromatic  spirit  of  am- 
monia dissolved  in  peppermint  water 
and  well  diluted,  are  frequently  re- 
tained and,  as  it  were,  gratefully  ap- 
preciated,    Sometimes  this  is  not  the 
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case.  Under  such  circumstances,  we 
now  and  then  lind  that  morphine  in 
small  cjuantities  is  well  borne.  It 
should  be  given  in  doses  of  y,\2  gi'ain 
(0.002  Gm.),  repeated  at  intervals  of 
one-half  hour  to  an  hour  until  a  gentle 
sedative  impression  has  been  made. 
Usually  this  occurs  by  the  time  an 
eighth  has  been  given.  Larger  doses 
of  morphine  may  be  employed,  but 
their  liability  to  induce  nausea  of 
themselves  must  be  borne  in  mind. 
As  a  rule,  cases  of  anorexia  bear  small 
doses  well.  The  morphine  may  be  re- 
tained if  dissolved  in  a  small  quan- 
tity of  water.  Sometimes  it  is  best 
administered  in  a  few  drops  of  brandy 
or  in  a  teaspoonful  of  iced  cham- 
pagne. Gradually  the  nervousness 
and  anxiety  of  the  patient  are  allayed, 
and  the  retching  and  vomiting-  are 
brought  under  control.  Small  quan- 
tities of  milk  can  now  be  given,  and, 
little  by  little,  the  patient's  confidence 
in  her  ability  to  take  food  becomes 
restored. 

As  already  stated,  we  now  and  then 
meet  with  a  deep  epigastric  tender- 
ness which  from  the  absence  of  other 
signs  suggests  that  the  mucous  mem- 
brane of  the  stomach  is  itself  the  area 
of  a  painful  h3^peresthesia,  a  true 
sensory  stigma.  Small  doses  of 
cocaine  are  sometimes  beneficial  in 
such  cases.  It  should  be  adminis- 
tered in  a  manner  similar  to  the 
morphine  or  may  indeed  be  combined 
with  the  latter.  Champagne  by  itself 
has  not  proved  in  the  writer's  hands 
a  very  successful  expedient  for  the 
relief  of  anorexia  nervosa.  There  is 
no  objection,  however,  to  its  trial 
in  cases  in  which  all  foods  fail. 
Carbonated  water  alone  sometimes 
proves  of  value. 

The    patient's     confidence    in    her 


ability  to  take  food  having  been 
somewhat  restored,  we  should  be 
content  with  giving  small  quantities, 
a  teaspoonful  or  a  tablespoonful  of 
some  liquid  food  every  hour  or  two 
being  sufficient.  A  start  having  been 
made,  the  amount  can  be  increased 
little  by  little  until,  after  days  and  it 
may  be  weeks,  a  full  feeding  is 
reached.  The  approach  to  solid  food 
should,  of  course,  be  cautiously  made. 
That  it  should  be  soft  or  semisolid 
and  small  in  quantity  goes  without 
saying.  Special  effort  to  please  the 
fancy  and  the  palate  may  be  made, 
such,  for  instance,  as  a  very  small  and 
very  thin  sandwich  of  toast  contain- 
ing between  its  layers  a  small  quan- 
tity of  scraped  beef,  the  latter  being 
well  salted  and  flavored,  perhaps,  in 
addition  with  a  minute  dash  of 
pepper.  A  sandwich  made  similarly 
with  a  small  quantity  of  the  yolk  of  a 
hard-boiled  egg  may  also  be  tried. 
Minced  ham  and  a  small  piece  of 
bacon  are  among  the  other  articles 
which  naturally  suggest  themselves. 
It  every  now  and  then  occurs  that 
for  several  days  at  a  time  nothing 
whatever  is  retained,  and  under  these 
circumstances  it  is  proper  to  resort 
to  feeding  with  the  nasal  or  stomach 
tube.  Especially  is  this  advisable  in 
cases  in  which  the  trouble  appears  to 
be  especially  due  to  difficulty  of  swal- 
lowing, or  esophagismus.  Quite  fre- 
quently it  is  not  necessary  to  resort 
to  this  expedient  more  than  once,  the 
mere  preparation  for  the  procedure 
being  often  sufficient  to  stimulate  the 
patient  to  take  a  small  quantity  of 
food  naturally.  Now  and  then,  tubal 
feeding  in  bad  cases  of  anorexia 
nervosa  is  unsuccessful  because  the 
patient  rejects  both  the  tube  and  milk 
as   fast  as   they  are  introduced.     In 
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such  instances  it  is  perfectly  proper  to 
give,  twenty  minutes  before  the  feed- 
ing is  attempted,  a  hypodermic  injec- 
tion consisting  of  morphine,  ^  to  ^ 
grain  (0.008  to  0.016  Gm.),  and  scopo- 
lamine, ^00  to  Yioo  grain  (0.0003  to 
0.0006  Gm.).  As  a  rule,  the  sedation 
and  quiet  produced  by  the  hypodermic 
greatly  facilitate  the  giving  of  tubal 
feeding,  and,  a  large  quantity  of  food 
having  been  given  and  retained,  the 
victory  may  have  been  gained,  the 
patient  having  become  convinced  of 
her  ability  to  retain  the  food. 

Debove  insists  on  the  necessity  of 
compelling  the  patient  to  eat,  by  no  mat- 
ter what  method.  The  appetite  will  re- 
turn on  eating.  That  a  certain  amount 
of  compulsion  is  necessary  is  attested 
by  a  case  of  Drummond's,  that  of  a 
neurotic  young  man  of  25  years,  weigh- 
ing 70  pounds,  who  had  been  lying  in 
bed  for  five  years,  and  who  gained  14 
pounds  after  a  month's  treatment. 
Baruch  advises  hydrotherapy  and  la- 
vage of  the  stomach.  Albert  Robin 
(Sajous's  "Annual  of  the  Univ.  Med. 
Sci.,"  vol.  i,  1896). 

Hypodermic  medication  should,  of 
course,  be  avoided  except  in  excep- 
tional instances.  The  relief  given  is 
very  prompt  and  gratifying,  but,  as  the 
relief  is  temporary  only,  the  patient 
may  soon  insist  upon  a  repetition  of 
the  dose.  Occasionally  v^hen  bromide 
and  morphine  are  not  tolerated  by  the 
stomach,  suppositories  of  opium  may 
be  administered.  These,  for  obvious 
reasons,  should  be  used  for  a  short 
period  of  time  only. 

Finally,  we  may  add  that  it  is  rarely 
necessary  to  resort  to  rectal  feeding 
in,  -anorexia  nervosa.  If'  tried,  it 
should  be  persisted  in  for  a  short 
time  only,  as  the  moral  effect  of  the 
procedure  is  bad,  the  patient  being 
confirmed  in  her  opinion  that  there 


is  sornething  serious  the  matter  with 
her  stomach. 

In  the  average  case  of  anorexia  ner- 
vosa, the  difficulty  of  administering 
food  is  not  so  profound  as  would  per- 
haps be  implied  by  the  foregoing 
paragraphs.  Most  frequently  the 
patient  objects  strenuously  to  some 
special  article  or  articles  of  diet; 
strangely  enough  they  are  frequently 
the  very  articles  that  the  physician 
most  desires  to  give. 

Four  personal  cases  in  children,  one 
of  which  resulted  fatally.  The  author 
thinks  that  all  cases  can  be  cured,  espe- 
cially if  the  patient  can  be  removed 
from  home  surroundings,  and  moral  in- 
fluences exercised  to  induce  him  to  take 
suitable  articles  of  food.  Forchheimer 
(Archives  of   Pediatrics,  Nov.,  1907). 

Case  in  a  male  child  in  which  there 
was  a  strong  disinclination  to  try  any 
food  which  was  new  to  him.  He  re- 
fused to  taste  ice-water  until  after  his 
sixth  birthday,  and  then  expressed  sur- 
prise that  it  was  so  good.  With  regard 
to  all  new  articles  of  diet,  his  reasoning 
was  voiced  in  his  remark :  "Papa,  I 
would  not  taste  it  because  I  never  ate 
it  before."  This  expression  on  the  part 
of  the  child  is  clearly  the  keynote  of 
the  whole  situation.  The  same  distaste 
for  food  in  general,  and  the  same  dread 
of  any  new  article  of  diet,  which  is 
still  manifested  to  some  extent  at  6 
years,  and  which  is  clearly  a  nervous 
anorexia  in  its  nature,  evidently  showed 
itself  in  this  case  early  in  life,  even  in 
the  first  year.  There  was  no  evidence 
of  organic  affection  of  the  gastro- 
enteric tract  or  other  cause  to  which  it 
could  be  attributed,  except  that  perhaps 
the  giving  of  medicine  at  the  age  of 
9  months  awakened  a  fear  of  any- 
thing that  was  put  into  a  spoon.  In- 
stead of  disappearing  soon,  as  is  usu- 
ally the  case  in  convalescent  infants, 
this  dislike  became  intensified,  and  ex- 
tended, finally,  to  all  food  and  methods 
of  giving  it,  except  the  two  to  which 
the  child  had  already  become  accusT 
tomed,    viz.,    milk    sucked    from    the 
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breast  and  bread  eaten   from  his  own 
hand.       The     anorexia     was     now     as 
marl<ed    and    clearly    as    hysterical    in 
nature    as    that    seen    in    patients    of    a 
greater  age.     Only  the  forced  feeding 
prevented      the      excessive      emaciation 
which    often    occurs    in    older    patients. 
J.     P.     Crozier    Griffith     (Archives    of 
.■,,,,   Pediatrics,  May,   1908). 
:.,i    ',     Case    of    an    11-year-old    girl    who 
absolutely  refused  to  eat.     On  admis- 
sion to   the   hospital   she  weighed   16 
kg.     She     was     exceedingly     nervous 
r;:  ..  and     showed      several     stigmata     of 
hysteria.      There   were    several   zones 
of  anesthesia  over  the  lower  extrem- 
ities   and   the  pharyngeal    reflex   was 
absent.     There  was  obstinate  consti- 
pation.   This  patient  made  a  complete 
recovery    and    in    six    weeks    gained 
10     kg.       The     treatment     consisted 
solely  in  rest  in  bed  and  persuasion. 
No  drugs  of  any  kind  were  adminis- 
.,    tered.      The    child    was    kept    in    the 
;  .     large  general  ward  without  isolation. 
The    influence    of    the    visits    of    the 
child's    family   was    bad.      After    such 
visits     she     would     have     attacks     of 
vomiting  and  refuse  all  food.    Finally 
the    parents    were    forbidden    to    see 
the  child. 
''['        "Removal    from    the    home    and    all 
family    influences     must    be    insisted 
upon.      Absolute   repose   in   bed   with 
or    without    hydrotherapy    and    tact- 
ful persuasion  to  partake  of  food  are 
deemed  the   most   satisfactory  meas- 
ures.    Coniby  (Archives  des  med.  des 
•  enfants,  Dec,  1909). 

This  difficulty  may  be  met  in  a 
number  of  ways.  When  possible  the 
endeavor  should  be  made  to  bring 
about  in  the  patient  an  autosugges- 
tion favoring  the  dietary  it  is  desir- 
able to  prescribe.  This,  of  course, 
must  be  accomplished  by  indirect 
methods.  Thus  the  article  of  food, 
most  often  it  is  milk,  may  be  em- 
phatically and  ostentatiously  for- 
bidden, or  the  nurse,  having  been 
previously  instructed,  should  in  the 
patient's  presence  mention  the  matter 


of    milk.      The    physician    in    reply 
should  treat  this  matter  as  of  no  con- 
sequence or  possibly  ignore  its  men- 
tion   by    a    shrug    of    the    shoulders. 
Not  infrequently  the  patient,  finding 
that   milk   is   not   being  forced   upon 
her   or    not    even    mentioned   in    her 
presence,  asks  the  physician  whether 
he  never  in   such   cases  as  hers  pre- 
scribes milk  and  whether  a  trial  of 
the  milk  in  her  case  might  not  prove 
beneficial.     Especially  is  this  likely  to 
come  to  pass  if  the  amount  of  other 
food    has    been    so    limited    as    to    be 
grossly    insufficient.      However,    the 
indirect  method  of  suggestion  or  the 
suggestion  of  the  opposite  not  infre- 
quently fails,  and  here  tactful  persua- 
sion, the  striking  of  a  hard  and  fast 
agreement,     as     already     mentioned 
above,  should  be  attempted.     Almost 
always   it   can   be   secured.     The   ad- 
vantage gained  is  exceedingly  great, 
and    if    followed    up    in    the    proper 
manner    it    will    prove    of    enormous 
usefulness   in   bringing  about   a   suc- 
cessful issue.     Very  much,  of  course, 
must  be  left  to  the  tact  of  the  physi- 
cian  and   his   intimate   knowledge  of 
the    mental   make-up    of   the   patient. 
The  essentially  psychic  character  of 
the   symptoms    should   never  be   lost 

sight  of. 

F.  X.  Dercum, 

Philadelphia. 

ANTHRAX.— DEFINITION.— 

A  malignant  pustule  due  to  infection 
by  the  Bacillus  anthracis,  through  which, 
from  an  infected  center,  it  may  spread 
over  the  body  or  attack  the  intestinal 
tract,  resulting  in  a  general  infection. 
It  is  also  known  as  "wool-sorters'  dis- 
ease" in  man  and  "splenic  fever"  in 

animals. 

Anthrax  may  be  defined  as  an  infec- 
tion  due  to   specific  bacilli   which  may 
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attack  every  species  of  domestic  mam- 
mal, and  for  this  reason  may  become 
one  of  the  greatest  scourges  of  animal 
life.  Man  is  by  no  means  immune,  al- 
though, fortunately,  the  malady  as  it 
appears  in  the»human  subject  is  usually 
less  acute  than  the  form  seen  in  cattle 
and  sheep.  This  is  probably  due  to  the 
fact  that  the  lesions  in  man  occur  most 
frequently  from  infection  of  the 
surface  of  the  hands  or  feet,  while 
cattle  and  sheep  are  more  likely  to 
swallow  the  infectious  germs  with  their 
food,  thus  giving  the  germs  immediate 
entrance  into  the  animal  system,  where 
they  can  exert  their  most  harmful  in- 
fluence without  check  or  control.  H.  J. 
Washburn  (U.  S.  Dept.  of  Agriculture, 
Bulletin  439,  1911). 

When  the  lesion  occurs  in  dense, 
highly  vascular  superficial  tissues  of 
man,  it  is  often  termed  anthrax  car- 
buncle or  malignant  pustule;  when  it 
occurs  in  loose  tissues  anthrax  edema  is 
witnessed.  Internal  anthrax  refers  to 
lesions  of  the  internal  organs. 

SYMPTOMS.— Before  the  bacteri- 
ology of  the  disease  was  known,  its 
diagnosis  was  not  always  easy.  The 
most  frequent  primary  lesion  is  in  the 
face.  The  first  symptom  is  a  sense  of 
itching,  followed  by  a  red  spot  resem- 
bling a  flea-bite;  a  small  vesicle  forms 
soon  afterward,  containing  a  bluish 
fluid.  The  surrounding  skin  is  some- 
what indurated  and  swelled.  This 
changes  into  a  black  spot,  which  soon 
becomes  gangrenous.  If  the  edema 
continues,  fresh  crops  of  vesicles  often 
appear,  undergoing  the  same  change, 
and  infecting  the  adjacent  lymphatic 
glands.  The  period  of  incubation  is 
from  one  to  three  days,  while  the  de- 
velopment of  the  local  symptoms  oc- 
cupies from  three  to  nine  days.  A 
line  of  demarcation  may  then  form, 
and  the  slough  separates.  No  pus  is 
present.  General  disturbance  begins 
only  a  day  or  two  after  the  manifesta- 


tion of  the  disease.  There  may  be  nO 
fever,  but  in  some  cases,  especially 
when  the  face  is  involved,  a  sudden 
rise  of  temperature  may  present  itself, 
denoting  a  dangerous  condition. 

In  Naples  many  cases  are  seen  with 
characteristic  deformities  produced  by 
anthrax.  The  lid  margins  are  com- 
monly bound  down  to  the  border  of  the 
orbit,  leaving  the  eyeball  unprotected, 
in  spite  of  any  effort  to  close  the  lid, 
the  cicatricial  ectropion  requiring  the 
use  of  extensive  skin  flaps.  Antonelli 
(Recueil  d'Ophthalmologie,  Oct.,  1907). 

Two  cases  in  which  the  disease 
started  in  the  upper  lid  and  ended  m 
recovery,  but  with  deformity  of  the 
lids.  In  one  of  them,  treated  by  anti- 
anthrax  serum,  the  scarring  was  com- 
paratively slight.  In  the  other  case, 
treated  by  injections  of  iodine,  there 
was  extensive  sloughing  and  great 
cicatricial  deformity,  requiring  plastic 
operations.  Morax  (Annales  d'Oculis- 
tique,  November,  1907). 

Fifteen  cases  came  under  the  per- 
sonal observation  of  the  writers  in  the 
Philadelphia  Municipal  Hospital.  All 
had  been  victims  of  their  peculiar 
vocations.  Six  worked  regularly  in 
hair;  S  were  steadily  handling  hides;  2, 
cases  4  and  10,  hauled  hides  inciden- 
tally; 1  worked  in  leather,  and  1 
skinned  a  cow  dead  of  what  was  sup- 
posed to  be  anthrax.  The  diagnosis  was 
confirmed  bacteriologically  after  com- 
ing under  observation  in  all  except 
cases  3  and  12.  In  each  of  these  the 
anthrax  bacillus  was  found  -  in  the 
Pennsylvania  Hospital  before  admis- 
sion. In  6  patients  the  pustule  was  on 
some  part  of  the  face,  in  5  on  the  neck, 
in  2  on  the  forearm,  and  in  1  on  the 
finger.  Fourteen  were  males.  B.  F. 
Rover  and  E.  Burvill-Holmes  (Penna. 
Med.  Jour.,  Sept.,  1908). 

Headache,  nausea,  and  pain  in  the 
muscles  appear,  with  a  weak  and 
rapid  heart.  There  is  slight  icterus. 
The  prostration  is  great,  and  the  last 
stages  of  the  disease  finds  the  patient 
almost  in  the  algid  stage  of  cholera. 
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When  infection  takes  place  through 
the  ahmentary  canal,  the  disease  be- 
gins with  debility,  depression  of  spir- 
its, malaise,  and  probably  a  chill.  In 
addition,  the  symptoms  point  to  the 
intestines.  Hemorrhages  occur  from 
the  mouth  and  nose ;  vomiting  is  fol- 
lowed by  a  bloody  diarrhea.  The 
diagnosis  is,  however,  extremely  diffi- 
cult, and  the  microscopic  examina- 
tion of  the  blood  or  an  inoculation  of 
an  animal  furnishes  the  only  con- 
clusive evidence. 

Case  of  that  form  of  anthrax  which 
is  the  most  common  in  animals,  but  the 
rarest  in  man — viz.,  that  in  which  in- 
fection occurs  through  the  ahmentary 
canal.  CHnically,  the  case  was  one  of 
acute  ilhiess  terminating  fatally  within 
twenty- four  hours,  the  prominent  fea- 
tures of  which  were  headache;  cerebral 
irritation,  manifesting  itself  in  restless- 
ness ;  delirium,  and  finally  convulsions. 
There  was  also  slight  abdominal  ten- 
derness, which  might  have  suggested 
peritonitis,  but  there  was  no  pyrexia. 
The  history  afforded  no  hint  as  to 
the  nature  of  the  disease.  At  the  post- 
mortem examination  the  case  presented 
the  features  of  an  acute  septicemia  and 
early  peritonitis  which  appeared  to 
spread  from  a  hemorrhagic  lesion  of 
the  small  intestine  with  ulceration  and 
necrosis  internally  and  signs  of  an  in- 
fective process  extending  up  to  the 
mesentery.  The  nervous  phenomena 
were  explained  by  the  discovery  of  a 
diffuse  hemorrhagic  condition  of  the 
pia  arachnoid,  which  microscopic  ex- 
amination demonstrated  to  be  an  early 
meningitis  due  to  the  Bacillus  an- 
thracis.  Teacher  (Lancet,  May  12, 
1906). 

Report  of  45  cases  41  of  which  had 
bacteriological  examinations  of  the 
blood,  all  being  infected  by  the  an- 
thrax bacillus.  Of  the  4  that  did  not 
have  this  done  2  were  extremely  mild 
cases  and  2  were  moribund  at  en- 
trance. Of  the  remaining  41,  30 
showed  blood-cultures  with  no 
growth.      Ten    of    the    11    cases    who 


showed  a  positive  blood-culture  with 
the  anthrax  bacillus  died.  In  every 
case  of  malignant  pustule  which  dies, 
anthrax  bacilli  can  be  demonstrated 
in  the  blood.  In  every  case  which 
comes  to  autopsy,  the  anthrax  bacil- 
lus can  be  demonstrated  in  the  heart 
blood.  The  presence  of  the  anthrax 
bacilli  in  the  blood  gives  an  abso- 
lutely bad  prognosis.  The  only  case 
which  lived  with  this  condition  re- 
ceived 0.6  Gm.  (10  grains)  of  sal- 
varsan  intravenously.  G.  Becker 
(Deut.  Zeit.  f.  Chir.,  Nov.,  1911). 

ETIOLOGY.— Anthrax  was  one  of 

the  first  diseases  traced  to  a  specific 
micro-organism. 

Pollender  discovered  in  1849  small 
rod-shaped  bodies  in  the  blood  of 
animals  suffering  from  anthrax,  but 
Davaine,  in  1863,  proved  their  etio- 
logical significance.  Pasteur  and 
Koch,  observing  that  the  bacilli  bore 
spores,  cultivated  them  successfully 
outside  of  the  body,  and  then  pro- 
duced the  disease  by  inoculating  ani- 
mals with  the  pure  cultures. 

The  anthrax  bacilli  are  large  rods, 
with  a  rectangular  form,  caused  by 
the  very  slight  rounding  of  the  cor- 
ners. They  measure  5  to  20  microns 
in  length  and  are  1  to  1.25  microns  in 
breadth.  They  form  long  threads,  in 
which  the  single  bacterium  can  be 
made  out.  At  times  isolated  rods  oc- 
cur. In  this  stage  granular  bodies 
appear  in  the  protoplasm  of  the  ba- 
cilli. They  eventually  form  glisten- 
ing oval  spores,  one  of  which  lies  in 
each  segment  of  the  long  thread,  giv- 
ing the  threads  an  appearance  of  a 
string  of  beads.  The  bacilli  soon 
break  up,  and  the  spores  become  free. 
In  this  condition  the  spores  become 
highly  resisting  and  can  be  preserved 
a  very  long  time.  If  again  placed 
under  favorable  circumstances,  each 
spore   will   germinate   into   a   mature 
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cell.  Spore  formation  takes  place 
only  at  temperatures  ranging  from 
18°  to  43°  C,  37.5°  C.  being  the  most 
favorable  temperature. 

Thci  anthrax  bacilli  can  rapidly  be 
stained  by  aqueous  solutions  of  ani- 
line dyes,  and  also  by  Gram's  method. 
The  spores  are  best  stained  at  a 
high  temperature  by  means  of  Ehr- 
lich's  aniline-water-f^jchsin  solution 
or  Ziehl's  solution  containing  carbolic 
acid,  instead  of  Ehrlich's  fuchsin  so- 
lution. 

The  virulence  of  anthrax  bacilli  can 
be  attenuated  in  various  ways,  such 
as  subjecting  them  to  a  high  or  low 
temperature  or  making  the  culture 
grow  for  a  long  time — twenty-four 
days  or  so — at  a  temperature  of  42° 
or  43°  C.  By  treating  them  in  some 
such  manner  it  is  possible  to  render 
anthrax  bacilli  entirely  innocuous 
(Koch,  Loeffler).  Pasteur  rendered 
sheep  and  cattle  immune  against  an- 
thrax by  inoculating  them  with  a 
culture  which  grew  at  a  temperature 
of  42°  G^^  .m^^ 

Dogs,  j)igsr  and  the  majority  of 
birds  are  immune  from  anthrax ;  also 
fats  and  frogs  under  ordinary  con- 
ditions. But  if  a  frog  in  whose  lymph- 
sac  are  placed  anthrax  bacilli  is  put 
in  an  incubating  apparatus, 'he  will 
quickly  die  of  anthrax.  Birch-Hirsch- 
feld  and  others  have  proved  that  an- 
thrax bacilli  can  be  transmitted  from 
mother  to  fetus  in  utero. 

Experiments  to  determine  the  in- 
fluence of  the  serum  of  immunized 
animals.  A  sheep  was  immunized 
until  it  could  bear  the  injection  of  7 
agar-agar  cultures  with  but  slight 
elevation  of  temperature.  A  lamb 
was  immunized-  likewise  to  the  high- 
fest  degree,  and  blood  was  taken  from 
the  carotid  artery  of  both  animals  in 


order  to  obtain  serum.  With  the 
serum  of  the  sheep  it  was  actually 
possible  to  save  from  death  a  rabbil 
in  which  an  extremely  virulent  cul- 
ture of  anthrax  was  injected,  either 
after  or  simultaneously  with  the 
serum.  Evident  therapeutic  results 
were  obtained  with  this  serum  in 
animals  that  had  received  the  anthrax 
bacilli  previous  to  the  injection  of 
serum. 

The  pathogenic  germ  is  dissem- 
inated by  the  excretions  of  diseased 
animals,  or  b}^  the  fluids  which  escape 
from  carcasses  of  animals  killed  by 
the  disease. 

Because  of  the  remarkable  tenacity 
with  which  certain  plots  of  ground  re- 
tained their  infection,  Pasteur  in  1880 
reached  the  conclusion  that  the  car- 
casses of  animals  dying  from  anthrax, 
even  though  deeply  buried,  retained 
their  many  infectious  organisms  and 
supplied  them  with  such  an  amount  of 
nutriment  that  they  continued  to  mul- 
tiply for  years,  and  in  this  way  pro- 
duced an  immense  underground  supply 
of  virulent  anthrax  organisms.  He 
decided  further  that  these  living  infec- 
tious germs  might  be  brought  to  the 
surface  at  any  time  through  the  agency 
of  earthworms,  and  that,  having  reached 
the  surface,  they  offered  a  very  serious 
menace  to  any  live  stock  that  might 
wander  into  that  vicinity.  These  sug- 
gestions were  very  generally  accepted 
by  the  medical  fraternity  and  for  some 
years  were  taught  as  illustrative  of 
the  manner  in  which  anthrax  lurks  in 
certain  localities  for  years  at  a  time ; 
but  later  investigations  by  Kitasato 
have  shown  that  spore  formation  by 
anthrax  bacilli  is  very  incomplete  at  a 
depth  of  eighteen  to  twenty  inches  be- 
low the  surface  of  the  ground,  and  at 
even  greater  depths  must  be  greatly 
suppressed  by  the  presence  of  the 
products  of  decomposition.  Koch  has 
further  stated  that  earthworms  are 
incapable  of  taking  up  anthrax  spores 
and  bringing  them  to  the  surface. 
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Nevertheless,  the  fact  remains  that 
certain  circumscribed  areas  of  ground 
remain  dangerous  to  stock  from  year  to 
year.  It  is  still  an  unsettled  question 
whether  the  anthrax  germs  grow  and 
multiply  each  season  upon  infected 
lands  when  conditions  of  moisture  and 
warmth  become  favorable  or  whether 
the  ground  becomes  infected  at  some 
certain  time  with  bacilli,  from  which 
spores  develop  which  remain  near  the 
surface  of  the  ground  for  years  or 
until  taken  up  by  some  susceptible 
animal. 

Careful  experiments  have  proven  that 
anthrax  bacilli  flourish  and  retain  their 
virulent  properties  in  stagnant  water 
for  at  least  twelve  months,  and  certain 
authorities  claim  to  have  observed  them 
'  multiplying  with  no  other  nourishment 
than  that  afforded  them  by  muddy 
water.  H.  J.  Washburn  (U.  S.  Depart. 
^,:.     of  Agriculture,  Bulletin  "439,  1911). 

Herds  are  infected,  as  a  rule,  by 
the  ingestion  of  spores  with  their  food 
when  the  latter  has  been  contam- 
inated in  the  manner  described,  the 
spores  germinating  in  the  intestines. 
Cattle  and  sheep  being  the  animals 
most  frequently  infected,  the  occur- 
rence of  disease  principally  in  men 
who  handle  the  hides  or  wool  of 
these  animals  is  clearly  accounted 
for.  In  man,  however,  infection  ma;y 
occur  by  the  inhalation  of  infected 
dust  from  the  raw  material  they  han- 
dle as  wool  sorters.  Hence  the  term 
"wool  sorters'  disease."  Infection  may 
occur  through  abrasions  of  the  skin ; 
in  Cyprus,  it  is  known  to  be  trans- 
mitted through  the  bites  of  an  ant- 
like insect  {sphangi,  WilHamson), 
which  obtains  the  spores  from  the 
carcasses  of  infected  animals.  It  has 
also  been  transmitted  by  bone-dust  of 
such  animals  (Neave). 

Of  the  261  cases  of  anthrax  reported 
in  Great  Britain  from  1899  to  1904,  88 
occurred  in  worsted  and  wool  workers, 
23    proving    fatal.      The    bulk    of    the 


cases  occurred  in  the  process  of  wool 
sorting,  combing,  and  spinning.  Fifty- 
three  cases  occurred  among  workers  in 
horsehair  and  bristles,  17  proving  fatal ; 
the  patients  were  principally  hair- 
curlers  and  brushmakers.  Eighty-six 
cases  were  among  workers  in  hides  and 
skins,  at  the  docks,  in  warehouses,  and 
in  tanyards ;  21  died.  The  cases  among 
wool  workers  are  confined  almost  en- 
tirely to  places  where  dangerous  classes 
of  wool  are  used — those  from  Persia, 
Turkey,  and  Switzerland.  No  cases 
were  traced  to  the  use  of  Australian 
wool.  The  infected  horsehair  probably 
came  from  China  or  Russia ;  the  hides 
and  skins  from  Italy  or  South  America. 
Legge  (Brit.  Med.  Jour.,  March  11, 
1905). 

Where  tanneries  are  located  upon  or 
near  to  streams  there  is  great  danger 
that  anthrax  will  be  brought  to  them 
upon  hides  and  then  be  scattered  over 
the  low  lands  lying  downstream  from 
the  point  where  the  tanning  process  is 
carried  on.  This  state  of  affairs  exists 
especially  near  to  those  tanneries  which 
work  upon  goat  or  sheep  pelts  from 
foreign  countries.  Infection  in  the 
form  of  spores  adheres  to  these  hides 
so  persistently  that  ordinary  fumiga- 
tion fails  to  destroy  it,  and  repeated 
outbreaks  of  the  disease  occur  wherever 
such  skins  are  unpacked  and  manufac- 
tured into  leather.  In  making  mention 
of  this  danger  Professor  Law  writes : — 

"Since  1892  anthrax  has  prevailed 
along  the  banks  of  the  Delaware 
River  for  a  distance  of  forty  miles  in 
New  Jersey  and  Delaware,  destroying 
from  70  to  80  per  cent,  of  the  farm 
stock.  The  great  morocco  industry  on 
this  river  draws  infected  hides  from 
India,  China,  Russia,  Africa,  and 
South  America,  and  the  spores  are 
carried  and  distributed  by  the  hides." 
H.  J.  Washburn  (U.  S.  Dept.  of  Agri- 
culture, Bulletin  439,  1911). 

PROGNOSIS. —  The  prognosis  of 
anthrax  in  man,  when  infection  takes 
place  externally,  depends  mainly  upon 
whether  appropriate  treatment  is  un- 
dertaken early  enough.     Lengyel  and 
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Koranyi,  by  adopting  suitable  local 
treatment,  lost  only  13  out  of  142 
cases.  Although  patients  with  an- 
thrax resulting  from  internal  infec- 
tion (intestinal,  pulmonary)  very 
rarely  recover,  the  introduction  of 
artificial  immunity,  active  or  passive, 
by  the  use  of  vaccines  or  sera  has 
served  to  materially  decrease  the 
fatalityof  the  disease. 

The  writer  has  investigated  the  prog- 
nosis of  anthrax  affecting  the  lids,  and 
finds  that  of  50  cases  which  he  tab- 
ulates 30  per  cent,  were  fatal.  How- 
ever, of  the  10  cases  in  which  the 
anthrax  bacillus  was  found  by  bac- 
teriological examination  S  died — the 
same  proportion  as  from  anthrax  of  the 
skin  of  other  parts  of  the  body.  Morax 
(Annales   d'Oculistique,   Nov.,    1907). 

Satisfactory  immunity  is  readily 
granted  to  cattle  at  the  present  time 
against  the  ravages  of  black  leg,  or 
symptomatic  anthrax,  through  the  in- 
jection beneath  the  skin  of  the  sus- 
ceptible- animal  of  some  material  con- 
taining the  living,  but  weakened  germ 
of  the  disease.  The  amount  of  this 
material  is  so  graduated  that  it  causes 
the  prompt  development  of  the  very 
disease  that  is  being  guarded  against, 
but  only  in  mild  and  comparatively 
harmless  degree.  There  is  considerable 
elevation  of  temperature,  and  there 
may  even  be  limited  tumor  formation, 
but  only  in  the  rarest  cases  does  this 
type  of  black  leg,  that  has  been  inten- 
tionally produced  by  inoculation,  pro- 
gress so  far  that  the  animal  is  seriously 
injured. 

The  undoubted  value  of  artificially 
produced  immunity  in  the  struggle 
against  this  disease  is  shown  by  the 
fact  that  the  losses  of  young  cattle, 
which  reached  from  15  to  20  per  cent,  in 
certain  infected  localities  previous  to 
the  discovery  of  vaccine  treatment, 
have  been  reduced  to  one-half  of  1  per 
cent,  at  the  present  time  where  vaccines 
are  used.  H.  J.  Washburn  (U.  S. 
Dept.  of  Agriculture,  Bulletin  439, 
1911). 


PROPHYLAXIS.  — The  fact  that 
French  skins,  since  Pasteurian  inoc- 
ulation has  been  employed  in  French 
flocks,  have  been  found  to  rarely 
cause  anthrax  speaks  in  favor  of  that 
method.  Disinfection,  even  by  for- 
mol,  is  uncertain. 

The  bodies  of  animals  which  have 
died  of  the  disease  should  be  de- 
stroyed by  incineration,  if  possible, 
while  diseased  animals  should  be  ex- 
cluded from  the  field.  Watchfulness 
in  this  connection  is  a  profitable  in- 
vestment, as  far  as  cattle  and  flocks 
are  concerned,  while  reducing  the 
danger  of  transmission  to  man.  Vac- 
cine, i.e.,  Pasteurian  inoculation,  has 
practically  stamped  out  the  disease 
among  French  herds,  formol  vapor, 
previously  used,  having  been  found 
not  to  penetrate  the  wool  sufficiently. 
Those  who  are  exposed  to  infection 
should  observe  strict  cleanliness,  and 
breathe  through  a  fine  nasal  screen, 
to  prevent  contamination  through  the 
respiratory  tract. 

Death  of  a  woman  aged  41  years 
who  was  employed  by  a  firm  of  sack 
merchants  as  a  bag  mender.  On  March 
16th  she  was  engaged  mending  some 
sacks  which  had  contained  bones.  A 
small  boil  was  observed  on  her  neck, 
and  she  became  ill.  She  died  the  fol- 
lowing day  from  anthrax.  The  bones 
had  come  from  Alexandria  with  a 
mixed  cargo  of  hides,  skins,  and  wool. 
(Lancet,  April  2,  1910.) 

All  dressings  should  be  burned  and 
the  discharges  of  the  patient  disin- 
fected with  strong  corrosive  subli- 
mate solution.  As  soon  as  vacated, 
the  room  should  undergo  rigid  disin- 
fection, owing  to  the  marked  resistance 
of  anthrax  spores. 

TREATMENT.  —  In  man  the  dis- 
ease remains  localized  a  longer  time 
than  in  animals.     When  it  is  clearly 
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circumscribed  it  is  possible  to  re- 
move it  more  thoroughly.  Complete 
extirpation  of  the  affected  part,  by- 
moans  of  the  Paquelin  thermocautery, 
and  subsequent  cauterization  with 
nitric  acid  are  to  be  practised.  In  re- 
cent years,  however,  the  tendency 
has  been  toward  more  conservative 
measures,  on  the  plea  that  general 
infection  is  favored  by  surgical  pro- 
cedures. 

The  conservative  treatment  of  an- 
thrax is  gaining  ground  daily.  By  con- 
servative treatment  the  writer  means 
leaving  the  pustules  absolutely  undis- 
turbed, the  protection  of  the  surround- 
ing surface  by  an  unirritating  salve 
which  also  prevents  friction  upon  the 
parts  of  the  bandage,  and  splinting  and 
suspension  of  the  involved  extremity. 
This  enables  the  tissues  themselves  to 
resist  the  spread  of  infection.  The 
author  contributes  a  tabulation  of  15 
cases  in  which  the  diagnosis  was  con- 
firmed by  microscopic  and  bacterio- 
logical examination.  All  of  these  cases 
recovered.  Lengfellner  (Miinch.  med. 
Woch.,  Nu.  43,  1906). 

Protest  against  the  mutilating  and 
cauterizing  treatment  of  external  an- 
thrax. Series  of  13  cases  which  em- 
phasize the  advantages  of  conservative 
technique.  The  patient  is  kept  quiet  in 
bed,  with  the  affected  limb  suspended 
when  possible,  and  the  lesion  dressed 
with  a  disinfectant  fluid,  preferably  a 
2  per  cent,  solution  of  aluminum  ace- 
tate. In  12  of  the  patients  the  lesion 
was  on  the  arm,  and  under  this  simple 
treatment  they  promptly  recovered  with 
no  disturbance  in  the  functioning  of  the 
arm.  Creite  (Deut.  med.  Woch.,  Dec. 
19,  1907). 

Twelve  cases  of  external  anthrax 
with  only  one  death  treated  conserva- 
tively at  the  University  Clinic  in  Halle. 
The  prognosis  of  anthrax  depends  upon 
the  development  of  a  general  infection; 
the  various  methods  of  treatment  must, 
therefore,  be  judged  by  whether  or 
not  they  prevent  a  general  infection. 
Radical   measures  possess   more   disad- 


vantages than  advantages.  Animal  ex- 
periments have  shown  that  when  a  gen- 
eral infection  sets  in  it  does  so  early; 
thus,  amputation  three  hours  after  in- 
jection of  the  bacilli  into  a  limb  does 
not  prevent  general  infection.  This 
demonstrates  that  surgical  extirpation 
of  the  primary  focus  cannot  very  well 
prevent  a  general  infection,  for  the 
patient  is  not  seen  much  before  twenty- 
four  or  forty-eight  hours  after  infec- 
tion. In  fact,  the  mechanical  irritation 
of  the  tissues  laden  with  anthrax 
might  easily  bring  about  a  fatal  gen- 
eral infection,  especially  when  very 
virulent  germs  are  being  dealt  with. 
This  danger  is  present  no  matter  how 
the  primary  focus  is  destroyed,  but 
especially  if  glands  are  also  removed,  a 
practice  resorted  to  by  some.  There  is 
least  danger  of  a  general  infection 
when  external  anthrax  is  treated  by 
conservative  measures,  the  tissues  being 
left  to  combat  the  local  infection.  Ab- 
solute rest,  substantial  nourishment, 
stimulants,  and  protection  of  the  site  of 
infection  from  external  influences  con- 
stitute the  best  treatment,  as  shown  by 
the  writer's  successful  results.  Schwarz 
(Deut.  Zeit.  f.  Chirurgie,  Bd.  xcii,  Nu. 
4,  5,  u.  6,  1908). 

Since  1905  the  author  has  been  using 
a  rnethod  that  seems  to  shorten  the 
course  of  the  affection.  There  was  no 
mortality  in  the  23  cases,  and  no  dis- 
figuring scars.  The  first  principle  in 
treatment  is  to  avoid  further  injury. 
Especially  injurious  is  any  pressure  on 
the  pustule,  which  forces  the  bacilli  out 
into  the  blood.  It  is  important,  there- 
fore, for  the  patient  to  lie  quietly  in 
bed.  In  mild  cases  it  is  sufficient  to 
cover  the  pustule  and  its  vicinity  with 
an  antiseptic  moist  dressing;  mercury 
bichloride  or  aluminum  acetate  can 
be  used  for  the  purpose.  The  strictly 
local  lesion  rapidly  heals  under  the 
treatment,  but  in  the  severer  cases  a 
crucial  incision  is  made  and  the  actual 
cautery  is  used  to  make  a  groove  of 
deep  punctures  around  the  lesion.  This 
groove  forms  a  scab,  which  renders  it 
difficult  for  the  anthrax  bacilli  to  pene- 
trate into  the  surrounding  tissues.  This 
crucial  incision  and  the  ring  cauteriza- 
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tion  around  the  lesion  are  simple  and 
can  scarcely  be  considered  an  actual 
operation.  The  pain  is  so  slight  that  it 
seems  to  indicate  that  the  sensibility  in 
the  pustule  is  much  reduced.  The 
writer  adds  that  the  effect  of  this 
treatment  is  invariably  so  good  that  it 
has  scarcely  a  parallel  in  therapeutics, 
except  antitoxin  in  diphtheria.  Bar- 
lach   (Med.  Klinik,  Nov.  1,  1908). 

Thirteen  cases  of  anthrax  in  which 
10  patients  received  absolutely  con- 
servative treatment,  which  consisted 
of  tincture  of  iodine,  jodanisol,  alu- 
minum acetate,  boric  acid,  etc.  The 
best  results  were  obtained  with 
simple  boric  acid.  Wolff  and  Wiew- 
iorowski  (Miinch.  med.  Woch.,  Dec. 
26,  1911). 

According  to  Koch,  bichloride  of 
mercury  is  the  most  effective  poison 
for  the  anthrax  bacilli,  being  capable 
of  killing  them  when  used  diluted 
as  1  part  to  300,000  of  water.  Con- 
sequently, it  is  a  good  plan  to  use,  in 
and  around  the  affected  part,  injec- 
tions of  1  to  100  bichloride  or  2  to  5 
per  cent,  carbolic  acid. 

Absolutely  unvarying  success  in  treat- 
ing malignant  pustule  by  the  method  of 
the  Spanish  physician,  de  Sande.  Five 
successive  drops  of  a  4  per  cent,  solu- 
tion of  corrosive  sublimate  are  placed 
on  the  pustule,  one  at  a  time,  waiting 
for  each  to  dry  before  the  next  is  ap- 
plied. One  application  is  generally 
sufficient,  the  symptoms  subsiding  in 
from  twelve  to  twenty-four  hours.  If 
not,  the  application  may-be  repeated  the 
next  day.  Castro  (Siglo  Medico; 
Merck's  Archives,  Aug.,  1905). 

..Russian  authors  have  met  with 
success  by  the  energetic  use  of  car- 
bolic acid  locally  and  internally. 
This  measure  has  recently  been  used 
with  success  in  several  countries. 

The  only  possible  drawback  to  the 
use  of  pure  carbolic  acid  is  the  occa- 
sional occurrence  of  phenol  poisoning. 
It  is  fortunate,  however,  that  the 
organism    which    is    infected    with    an- 


thrax seems  to  offer  a  special  resisting 
power  against  the  toxic  effects  of  car- 
bolic acid,  and,  therefore,  cases  of 
phenol  poisoning  in  such  patients  are 
very  rare.  The  method  employed  by 
the  author  consists  simply  in  the  injec- 
tion of  5  drops  of  carbolic  acid  into 
3  parts  of  the  carbuncles,  i.e.,  15  drops 
in  all,  at  one  dose.  This  dose  may  be 
repeated  again  during  the  same  day. 
In  the  case  reported  by  the  author 
these  two  injections  sufficed  to  lower 
the  temperature  and  to  bring  about 
recovery  within  a  short  time.  Sassi 
(Gaz.   degli  Ospedali,   Dec.   11,  1904). 

Case  of  a  man  who  developed  a 
malignant  pustule  on  the  right  cheek 
near  the  eye.  Both  the  infiltration  and 
the  systemic  manifestations  were  severe. 
Injections  of  10^  syringefuls  of  a  5 
per  cent.  Solution  of  carbolic  acid  into 
the  affected  region  brought  about  a 
prompt  subsidence  of  the  alarming 
symptoms,  resulting  finally  in  complete 
recovery.  The  author  states  that,  while 
weak  solutions  of  carbolic  acid  may 
cause  poisoning  from  the  absorption  of 
the  drug,  strong  solutions  have  no  such 
effect.  W.  A.  Niemtchenkoff  (Voenno- 
medicinski  Journal,  1900;  Medicinskoie 
Obosrenie,  Feb.,   1901). 

Two  typical  cases  of  anthrax  pustule 
and  in  each  there  was  extensive  edema. 
The  cases  were  treated  with  injections 
of  carbolic  acid  around  the  focus  of 
infection  and  with  wet  bichloride 
dressings.  The  temperature  was  but 
slightly  elevated  in  each  case,  and 
microscopic  examination  confirmed 
the  diagnosis  in  each.  Both  re- 
covered. L.  H.  Mutschler  (Annals 
of  Surgery,  Oct.,  1901). 

The  old-time  active  surgical  therapy 
has  not  accomplished  much.  Better  re- 
sults are  obtainable  by  medical  meas- 
ures, such  as  rest,  dietetics,  and  cardiac 
stimulants,  including  alcoholics.  In 
very  high  degrees  of  inflammation  the 
carbuncle  should  be  opened  by  cross- 
incisions,  while  the  thermocautery 
should  be  employed  in  the  periphery, 
to  arrest  the  spread  of  the  process. 
Pure  tincture  of  iodine  may  also  be 
injected  peripherally,  1  or  2  drops  at  a 
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distance  of  5  to  10  c.c.  circularly  about 
the  pustule.  Measures  like  these  are 
employed  whenever  the  peripheral  in- 
flammation takes  on  an  erysipelatous 
character,  which  latter  gives  the  indi- 
cation for  abortive  treatment.  Barlach, 
of  Ncuminstcr,  who  sees  many  such 
cases,  has  pursued  this  plan  with  suc- 
cess for  many  years.  Koelsch  (Munch, 
med.  W'och.,  July  28  to  Aug.  2,  1910). 

The  fact  that  experiments  have 
shown  that  ipecacuanha  added  to 
tubes  containing  5  c.c.  of  broth  in- 
^■ariably  destroy  the  vitaHty  of  all 
the  anthrax  bacilli  present,  and  no 
growth  ensued  (provided  that  they 
contained  no  spores),  has  suggested 
the  use  of  this  drug  as  a  remedy. 

Several  sera  are  now  obtained 
which  appear  to  be  of  decided  value 
in  the  treatment  of  anthrax.  Of  these 
the  best  known  is  Sclavo's,  which  is 
obtained  from  the  sheep  or  ass.  The 
process  consists  in  first  immunizing 
the  animals  by  Pasteur's  two  vac- 
cines, and  following  this  by  repeated 
large  injections  of  virulent  cultures 
mixed  with  gelatin,  which  seems 
to  obviate  abscess  formation.  The 
serum  has  been  largely  used  on  the 
Continent,  and  several  cures  have  been 
reported  in  England.  The  initial  dose 
is  5  to  10  drams,  repeated  in  twenty- 
four  hours  if  necessary,  or  four  or  five 
5-dram  doses  may  be  employed. 

Serotherapy  has  been  employed  in 
these  cases  for  some  years  in  Italy, 
with  alleged  reduction  of  mortality  and 
improvement  in  cosmetic  results.  This 
resource  has  also  been  tested  in  Bava- 
ria of  late  years,  the  serum  having 
been  thrown  into  the  veins.  The  bene- 
fit has  been  of  a  startling  character 
(the  serum  is  prepared  by  a  well-known 
commercial  house).  With  serotherapy 
only  the  most  conservative  local  meas- 
ures have  been  employed.  Koelsch 
(Miinch.  med.  Woch.,  July  28  to  Aug. 
2,   1910). 


Case  of  anthrax  treated  by  Sclavo's 
serum  in  which  recovery  took  place 
without  excision  of  the  pustule.  Moat 
cases  of  recovery  after  treatment  by, 
Sclavo's  serum  have  been  treated  Toy 
excision  as  well.  W.  M.  Fergusson 
(Brit.   Med.  Jour.,  July  IS,  1911). 

Sobernheim's  method  of  immuniza- 
tion is  somewhat  different  and  con- 
sists in  injecting  the  animal  with  a 
mixture  of  bacilli  and  anthrax  serum. 
This  method  is  supposed  to  give  the 
rapid  immunization  of  the  passive 
method,  and  at  the  same  time  the 
more  lasting  immunity  obtained  by 
vaccination.  The  serum  has  been 
mainly  used  in  animals,  but  extremely 
good  results  have  been  obtained  in 
man;  the  usual  dose  is  5  drams,  and 
intravenous  injection  is  advisable. 
Both  Sclavo's  serum  and  Sobern- 
heim's method  may  be  followed  by 
rise  in  temperature  and  sweating, 
after  which  improvement  takes  place 
in  twenty-four  hours  (Emery). 

In  general,  however,  it  is  mainly  as 
a  prophylactic  agent  in  cattle  that 
serum  has  been  found  of  value.  In 
man  it  has  been  used  mainly  in 
malignant  pustules,  in  which  the 
measures  described  above  prove  also 
effective,  thus  leaving  the  actual  su- 
periority of  serum  treatment  unde- 
termined. 

Ernest  Laplace, 

Philadelphia. 

ANTIFEBRIN.    See  Acetanilide. 

ANTIMONY— A  grayish,  taste- 
less, odorless,  lustrous  and  brittle  solid, 
generally  classed  as  a  metal  because  of 
its  physical  properties,  though  in  certain 
of  its  chemical  affinities  it  resembles 
phosphorus,  a  non-metallic  element. 
Antimony  compounds  were  formerly 
extensively  used  in  therapeutics,  but 
are  now  seldom  employed. 
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The  only  official  salt  of  antimony 
is  the  double  tartrate  of  antimony 
and  potassium  {antimonii  et  potassii 
tartras),  also  known  as  tartar  emetic, 
tartrated  antimony,  or  stibiated  tar- 
tar [2K(SbO)C4H406+H20].  This 
is  made  by  the  action  of  a  boiling  so- 
lution of  potassium  bitartrate  on  an- 
timony trioxide. 

PROPERTIES.— Tartar  emetic 
occurs  in  the  form  of  colorless,  trans- 
parent crystals,  which  become  opaque 
on  exposure  to  the  air,  or  as  a  white 
powder.  It  is  without  odor,  but 
possesses  a  sweetish  and  at  the  same 
time  acrid,  metallic  taste.  It  is  solu- 
ble in  15.5  parts  of  water  at  25°  C, 
in  3  parts  of  boiling  water,  and  in  20 
parts  of  glycerin;  it  is  insoluble  in 
alcohol. 

DOSE. — The  dose  of  antimony  and 
potassium  tartrate  ranges  from  %o 
grain  (0.002  Gm.)  to  1  grain  (0.065 
Gm.),  the  average  expectorant  dose 
being  %o  grain  (0.0065  Gm.)  and  the 
emetic  dose  Yz  grain  (0.032  Gm.). 

PREPARATIONS.— The  follow- 
ing official  preparations,  exclusive  of 
the  salt  itself,  contain  tartar  emetic : 

Vinum  antimonii  (wine  of  anti- 
mony), a  0.4  per  cent,  solution  of 
tartar  emetic  in  white  wine;  dose,  15 
minims  (1  c.c,  containing  %6  g'l'ain, 
or  0.004  Gm.,  of  tartar  emetic). 

Syrnpus  scillcs  compositus  (com- 
pound syrup  of  squill;  Coxe's  hive 
syrup),  which,  in  addition  to  squill 
and  senega,  contains  0.2  per  cent,  of 
tartar  emetic;  dose,  30  minims  (2  c.c, 
containing  Yiq  grain,  or  0.004  Gm.,  of 
the  antimony  salt). 

Mistura  glycyrrhisce  composita  (com- 
pound licorice  mixture ;  brown  mix- 
ture), containing  extract  of  licorice, 
camphorated  tincture  of  opium,  sweet 
spirit  of  niter,  and  6  per  cent,  of  wine 


of  antimony;  dose,  2  fluidrams  (8  c.c, 
containing  approximately  ^o  gi'ain,. 
or  0.002  Gm.,  of  tartar  emetic). 

MODES  OF  ADMINISTRA- 
TION.— Tartar  emetic  is  best  ad- 
ministered in  solution,  with  its  metal- 
lic taste  disguised  by  some  flavoring 
agent,  such  as  syrup  of  orange  peel. 
The  more  dilute  the  solution  given, 
the  greater  likelihood  of  the  produc- 
tion of  a  cathartic  efifect.  An  oint- 
ment of  tartar  emetic  (1  part  in  4) 
was  formerly  official,  but  the  dis- 
agreeable effects  of  antimony  locally 
have  caused  its  external  use  to  be 
largely  abandoned. 

INCOMPATIBILITIES.  — Tannic 
acid  and  salts  of  silver  and  lead  pre- 
cipitate antimony  compounds  from 
their  solutions. 

CONTRAINDICATIONS.— In  all 
cases  which  show  a  tendency  to 
cardiovascular  depression  or  marked 
general  adynamia,  antimony  com- 
pounds should  be  avoided.  In  the 
aged,  as  well  as  in  children,  they 
should  be  used  only  with  circum- 
spection, and  in  small  doses. 

PHYSIOLOGICAL  ACTION.— 
Local  Effects. — Tartar  emetic  exerts 
an  irritating  effect  when  applied 
locally.  If  left  in  contact  with  the 
skin  for  several  days  it  causes  local 
hyperemia  and  pain,  soon  followed 
by  an  eruption  of  small  papules, 
arising  from  the  dermal  glands  and 
hair  follicles.  The  lesions  soon  be- 
come transformed  into  vesicles  and 
ultimately  into  large  pustules.  Con- 
siderable local  pain  is  likely  to  be 
present.  If  the  application  be  not 
discontinued,  ulceration  and  slough- 
ing of  the  superficial  tissues  may 
ensue.  The  irritation  caused  by  tar- 
tar emetic  is  due  not  to  the  double 
salt    itself,    but    to    simple    salts    of 
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antimony  formed  through  the  decom- 
position of  the  double  compound  by 
the  acid  skin  secretions   (Solhnann). 

General  Effects. — A^erz'ons  System. 
— Small  single  doses  of  tartar  emetic 
do  not  exert  any  appreciable  nervous 
effect.  Large  amounts  diminish  or 
abolish  sensation  by  depressing  the 
sensory  columns  of  the  spinal  cord. 
Although  the  motor  side  of  the  cord 
may  also  be  to  a  certain  extent  de- 
pressed, this  effect  is  secondary  to 
that  on  the  sensory  portion,  as  shown 
by  the  fact,  recorded  by  certain  ex- 
perimenters, that  voluntary  move- 
ments may  occur  in  frogs  poisoned 
with  antimony  after  the  spinal  reflexes 
have  been  paralyzed.  In  man  it  is 
not  known  how  much  of  the  spinal 
depressant  effect  is  due  to  direct 
action  of  the  drug  on  the  nerve-cells, 
and  how  much  to  circulatory  dis- 
turbances. 

Circulation. — Antimony  is  a  direct 
depressant  to  the  heart.  Even  mod- 
erate doses  exhibit  eventually  a  tend- 
ency to  slow  and  weaken  the  pulse, 
though  the  preliminary  emetic  action 
is  generally  attended  with  a  tem- 
porary increase  in  the  rate.  The 
blood-pressure  shows  a  gradual  fall 
under  antimony,  partly  owing  to  the 
cardiac  weakening,  but  in  consider- 
able measure,  it  is  believed,  because 
of  vascular  dilatation.  It  appears  to 
be  established  that  antimony  de- 
presses directly  the  muscular  walls 
of  the  vessels,  as  it  does  the  cardiac 
musculature.  Whether  depression  of 
the  vasomotor  center  is  likewise  a 
factor  in  the  fall  of  blood-pressure 
has  not  as  yet  been  definitely  ascer- 
tained. According  to  Sollmann,  who 
assimilates  the  circulatory  effects  of 
antimony  to  those  of  arsenic,  the 
capillary   vessels   are   also   paralyzed 


by  this  drug,  their  walls  becoming 
more  permeable, — a  fact  which  ac- 
co.unts  for  the  diarrhea  after  full 
doses,  further  favoring  a  reduction 
in  the  blood-pressure.  Circulatory 
depression  under  antimony  com- 
pounds may  also  be  produced  as  a 
sequela  to  the  emesis. 

Respiration. — The  respiratory  cen- 
ter is  but  little  influenced  by  anti- 
mony except  in  cases  of  poisoning, 
when  it  is  manifestly  depressed.  In 
the  early  stages,  and  with  small 
doses,  various  relatively  unimportant 
changes  in  the  breathing  rate  take 
place  indirectly  as  a  result  of  nausea 
and  circulatory  depression. 

Alimentary  Tract. — Taken  inter- 
nally in  full  doses,  tartar  emetic 
induces  nausea  and  vomiting,  an 
effect  generally  considered  to  be  due 
chiefly,  if  not  wholly,  to  irritation  of 
the  gastric  mucosa.  These  symptoms 
also  appear  upon  hypodermic  or  in- 
travenous injection  of  the  drug,  but 
larger  doses  must  be  used  in  order 
to  produce  them  than  are  required 
upon  oral  administration.  Ordinary 
doses  of  tartar  emetic  do  not  seem  to 
alter  the  appearance  of  the  gastro- 
intestinal mucous  membranes;  larger 
amounts  induce  marked  congestion 
of  the  membranes  and  exfoliatory 
diarrhea,  as  in  arsenic  poisoning  or 
Asiatic  cholera.  The  irritation 
caused  by  tartar  emetic  in  the  stom- 
ach has  been  ascribed,  like  that 
produced  when  it  is  applied  exter- 
nally, to  decomposition  of  the  double 
salt  into  a  simple  antimony  salt  by 
the  acid  of  the  gastric  juice;  this 
probably  does  not  account  wholly, 
however,  for  the  irritant  effect,  as 
similar  irritation  is  produced  by  the 
drug  in  the  intestine,  the  juices  of 
which  are  alkaline  in  reaction. 
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The  vomiting  induced  by  antimony 
compounds  is  accompanied,  like  that 
resulting  from  the  ingestion  of  other 
emetics,  by  free  perspiration,  an  in- 
creased flow  of  saliva,  and  general 
depression. 

Large  doses  of  antimony  also  cause 
intestinal  irritation,  with  the  produc- 
tion of  a  more  or  less  profuse  and 
watery  diarrhea,  often  accompanied 
by  colic. 

Secretions. — Antimony  compounds 
exert  no  direct  effect  on  the  secreting 
organs.  The  nauseant  effect  of  small 
doses,  however,  leads  indirectly  to  an 
increase  in  the  salivary  discharge, 
perspiration,  and  mucous  secretions 
of  the  respiratory  tract.  Variable 
and  relatively  insignificant  altera- 
tions may  occur  in  the  secretion  of 
urine,  which  may  be  either  increased 
■  or  diminished. 

Temperature. — The  temperature  is 
not  appreciably  influenced  by  ordi- 
nary doses  of  antimony.  After  doses 
sufficient  to  produce  violent  emesis, 
the  temperature  of  the  extremities 
may  be  distinctly  lowered  (Acker- 
mannj.  Toxic  doses  cause  a  pro- 
nounced general  hypothermia. 

ABSORPTION  AND  ELIMINA- 
TION.— Antimony  is  rather  promptly 
absorbed  from  the  gastrointestinal 
mucous  membranes,  though  not  with 
quite  the  same  rapidity  as  arsenic. 
It  is  also  readily  absorbed  from 
abraded  surfaces;  cases  of  fatal  poi- 
soning have  occurred  in  this  way. 
After  absorption  the  metal  tends  to 
accumulate  in  the  liver.  Its  paths  of 
excretion  lie  through  the  kidneys, 
alimentary  tract,  and  in  less  degree 
through  the  respiratory  mucous  mem- 
branes, the  salivary  and  mammary 
glands,  and  the  skin. 


UNTOWARD  EFFECTS  AND 
ACUTE    POISONING.— Excessive 

doses  of  antimony  compounds  pro- 
duce an  exaggeration  of  the  ordinary 
emetic  effect.  Vomiting  is  violent 
and  persistent,  may  become  bloody, 
and  is  attended  with  intense  prostra- 
tion. There  is  marked  thirst,  and  a 
sense  of  constriction  in  the  throat. 
Pains  in  the  abdomen  and  diarrhea 
also  occur,  the  fecal  discharges  be- 
coming serous,  i.e.,  of  the  choleraic 
type.  Cramp-like  pains  in  the  ex- 
tremities may  occur.  The  bronchial 
secretions  may  be  greatly  increased. 
Symptoms  of  collapse  soon  make 
their  appearance.  The  pulse,  at  first 
often  accelerated,  becomes  slow  and 
feeble.  The  respiration  is  likewise 
depressed,  the  skin  bathed  with  per- 
spiration and  more  or  less  cyanosed, 
the  muscles  relaxed,  and  the  tempera- 
ture lowered.  The  urine  may  be  in- 
creased at  first ;  later  it  is  scanty, 
albuminous,  and  perhaps  bloody.  A 
period  of  stupor,  terminating  with 
feeble  convulsive  movements,  may 
precede  death.  The  period  required 
for  the  completion  of  fatal  poisonous 
effects  ranges  from  one  hour — the 
shortest  lethal  period  on  record — -to 
several  days.  In  patients  still  alive 
on  the  third,  fourth,  or  fifth  day,  a 
widespread  pustular  eruption  may 
appear. 

In  rare  cases  the  gastrointestinal 
symptoms,  especially  the  vomiting, 
are  said  to  be  totally  absent,  collapse 
and  delirium  being  the  more  prom- 
inent features. 

The  lethal  dose  of  antimony  cannot 
be  definitely  stated.  One  patient  is 
said  to  have  succumbed  to  2  grains 
(0.13  Gm.j  of  tartar  emetic,  while 
doses  of  several  hundred  grains  have 
been    recovered    from,    doubtless, j^ig 
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part  owing  to  the  thorough  emesis 
produced.  According  to  Reese,  20  to 
40  grains  (1.3  to  2.6  Gm.)  represent 
about  the  fatal  dose.  Even  relatively 
small  doses  of  antimony  compounds 
may  prove  harmful  in  conditions  asso- 
ciated with  cardiac  weakness.  The 
direct  depressing  action  of  the  drug 
on  the  myocardium  easily  leads  to  a 
slowing  and  weakening  of  the  heart 
action,  but  a  reflex  inhibitory  effect 
through  the  vagus  may  also  be  con- 
sidered in  part  responsible  for  cardiac 
arrest  under  antimony  (Pouchet). 
The  combined  cardiac  and  vasomotor 
depression  in  cases  of  poisoning  leads 
to  a  marked  fall  of  blood-pressure 
and  hyperemia  of  the  venous  side  of 
the  circulatory  system. 

The  changes  found  post  mortem 
consist  chiefly  of  intense  hyperemia 
of  the  gastrointestinal  tract  and  other 
viscera,  especially  the  liver  and  lungs. 
The  mucous  membranes  of  the  stom- 
ach, bowels,  and  respiratory  tract  are 
usually  reddened  and  covered  with 
blackish  secretions.  The  lungs  may 
show  points  of  hemorrhage,  as  well 
as  areas  of  emphysema  or  atelectasis. 
The  liver  is  softened,  and  the  brain  is 
likely  to  present  apoplectic  foci.  The 
blood  is  said  to  remain  uncoagulated. 
In  some  cases — prohably  those  with 
a  rapid  fatal  ending — the  gastrointes- 
tinal changes  have  been  wanting. 

Case  of  erysipelas  of  the  face  asso- 
ciated    with     insomnia     and     g-eneral 
'  prostration  in  a  vigorous  young  man 

in  whom  the  administration  of  lyi 
grains  (0.10  Gm.)  of  tartar  emetic 
proved  fatal.  At  first  no  vomiting, 
but  merely  moderate  purgation,  was 
produced.  The  erysipelas  spread  to 
the  ears  and  neck.  The  same  dose 
was  continued  for  three  days,  after 
which  liquid  stools  and  some  vomit- 
ing of  biliary  matter  were  noted.     The 


erysipelas  disappeared,  the  fever 
abated,  and  convalescence  seemed 
about  to  become  established  at  the 
same  tinie.  But  at  the  close  of  the 
fourth  day  the  patient  Was  suddenly 
taken  with  nausea,  epigastric  pain, 
and  profuse  diarrhea.  On  the  suc- 
ceeding days  the  condition  became 
worse;  there  was  retraction  of  the 
abdomen,  chilliness,  loss  of  voice,  and 
increasing  feebleness.  One  week 
later  the  patient  was  seized  with 
violent  vomiting  and  oliguria;  the 
stools  were  blood-stained,  the  penis 
semierect,  and  the  pulse  96.  Next 
day  there  appeared  a  pustular  erup- 
tion, jaundice,  hiccough,  anuria,  and 
cyanosis,  and  the  patient  died  on  the 
thirteenth  day  after  taking  the  first 
dose  of  antimony.  The  autopsy  re- 
vealed hepatic  enlargement,  marked 
congestion  and  points  of  hemorrhage 
in  the  intestine  from  the  jejunum  to 
the  upper  part  of  the  colon,  and  a 
fatty  appearance  of  the  liver,  spleen, 
and  myocardium.  G.  Pouchet  (Precis 
de  Pharmacol.,  p.  651,  1907). 

TREATMENT  OF  ACUTE  AN- 
TIMONIAL  POISONING.— Tannic 

acid,  most  easily  obtainable  in  the 
form  of  tea,  should  be  freely  given 
to  precipitate  the  antimony  still  in 
the  stomach.  If  vomiting  is  present 
the  precipitated  tannate  will  be  spon- 
taneously ejected,  especially  if  muci- 
laginous fluids  are  administered  to 
assist  in  the  clearing  out;  if  there  is 
no  vomiting  at  the  time,  the  precip- 
itate should  be  washed  from  the 
stomach  with  a  stomach  tube.  Sol- 
uble magnesium  or  calcium  salts  may 
also  be  used  as  precipitants.  A  purge 
may  be  given  to  remove  the  metal  as 
promptly  as  possible  from  the  intes- 
tinal tract.  Symptomatic  relief  is 
afforded  by  opium  or  morphine.  Col- 
lapse should  be  combated  with 
strychnine,  caffeine,  digitalis,  cam- 
phor, etc.,  and  the  application  of  ex- 
ternal  heat.      Demulcent    drinks    are 
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useful  to  soothe  the  irritated  mucous  only  about  one-tenth  the  emetic  dose 
membranes  during  the  period  of  is  required  to  induce  nausea  (Soil- 
recovery,  mann).  The  dose  of  tartar  emetic  as 
CHRONIC  POISOiSIING.—  expectorant  in  the  early  stages  of 
Chronic  antimonial  poisoning  is  com-  acute  bronchitis  or  laryngitis  in 
paratively  rare.  The  symptoms  in  adults  is  about  Y^o  grain  (0.0065 
many  respects  resemble  those  of  Gm.).  In  the  later  stages,  when  free 
acute  poisoning.  Meierhofer  and  secretion  is  present,  antimony  is  no 
Nobling  experimentally  took  1  mg.  longer  suitable.  It  is  not  infre- 
(i/eo  grain)  of  tartar  emetic  daily,  quently  administered  in  the  form  of 
gradually  increased  to  1  eg.  (Vq  the  official  compound  syrup  of  squills, 
grain),  for  two  weeks.  The  early  dose  3a  minims  (2  c.c.) ;  or  the  wine 
symptoms  noted  included:  sensation  of  antimony,  dose  15  minims  (1  c.c). 
of  weakness  in  the  limbs  and  pains  Other  preparations,  used  chiefly  on 
in  the  joints,  chilliness,  salivation,  the  continent  of  Europe,  include  the 
thirst,  inner  feeling  of  warmth,  som-  so-called  "kermes  mineral,"  or  sul- 
nolence,  nightmares,  frequent  and  phurated  antimony,— a  mixture  of  the 
irregular  pulse,  vertigo,  pallor.  Later  oxide  and  sulphide  of  antimony  with 
there  appeared  anorexia,  nausea,  ^cid  antimonite  of  sodium,— dose  1 
colicky  pains,  dysphagia,  dyspnea,  ^o  4  grains  (0.065  to  0.25  Gm.),  and 
precordial  pain,  diarrhea  alternating  the  white  oxide  of  antimony,  or  acid 
with  constipation,  polydipsia  result-  potassium  antimoniate,  used  in  even 
ing  in  diuresis,  weak  and  slow  heart  larger  doses.  While  the  last-named 
action,  hepatic  engorgement  and  preparations  are  credited  with  exert- 
pain,  prostration,  albuminuria,  and  a  i^g  a  milder,  more  gradual  effect  than 
loss  in  body  weight  amounting  to  3>^  tartar  emetic,  they  have  the  dis- 
kg.  (over  7  pounds).  Two  months  advantage  of  being  insoluble  in  water 
were  required  for  complete  disap-  and  depending  in  part  for  their  ab- 
pearance  of  the  phenomena  of  intoxi-  sorption  upon  the  hydrochloric  acid 
cation  (Pouchet).  Pustular  erup-  present  in  the  alimentary  tract;  their 
tions  are  also  sometimes  observed  absorption  is,  therefore,  subject  to 
after  continued  use  of  antimony  prep-  variation  with  a  resulting  probability 

either  of  inefficiency  of  the  drug  or  of 

arations.  .            .          -^            .  ,      ^ 

^,,^^ .  ^^^^r^^^^       »           .r,  excessive  action  and  vomiting. 

THERAPEUTICS.— As  an  Expec-  j       .          .  ^,              .,  .      ,  ^        . 

^  in  view  oi  the  possible  depressing 

torant. — Antimony     compounds     are  n-    ^      r        .-                               j 

-^     .         ^  eiiect  of  antimony  compounds  upon 

still  used  to  a  certain  extent  for  the  .  ,,        .       ,   ,.       ...          ,            j    •     ui 

the  circulation  it  is  perhaps  advisable 

purpose  of  increasing  the  secretions,  ^^  combine  some  cardiovascular  stim- 

especially  the  discharge  of  mucus  m  ^^^^^    ^.^^    ^^^^_       ^^^^^^    Pouchet 

the  respiratory  passages  m  catarrhal  ^^-^^^  ^^^  following:- 

inflammations  associated  with  excess-  ■□   jrr,  ■,         ■■,      x 

x^   White   oxide   of 

ive    local    dryness    and    cough.      The  antimony  7j^  grs.  (O.SOGm.). 

outpouring  of  fluid  produced  is  a  re-  Tinctur^  ^f    *«.':  ,  ^„  („  ,„  ^^  ,. 

suit    of    the    nauseant    effect    of    the  Syrup  of  orange 

J  •        -1  •  J.  J.-  •  flower    2  fl.  oz.  (60  c.c). 

drug:    m    this    respect    antimony    is  ,,     i-         /^       .  , ,            <■  , 

°                                ^                    ...  M.     Sig. :     One    tablespoonful    every    two 

preferable  to  any  other  metal  m  that  hours. 
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In  the  later  stag"es  of  catarrhal  in- 
flammations, when  free  secretion  is 
present,  antimony  compounds  arc  no 
longer  advisable. 

Antimony  and  potassium  tartrate  a 
remedy  of  great  value.  To  obtain 
free  secretion  from  the  mucous  sur- 
faces and  the  skin,  antimony  remains 
pre-eminent.  It  should  always  be  pre- 
scribed in  small  doses  given  fre- 
quently. Only  by  this  means  can 
its  full  effect  be  obtained  without 
danger  of  giving  rise  to  depression. 
In  bronchial  catarrh  and  bronchitis 
there  is  no  drug  to  take  its  place. 
Great  severity  in  the  attack  is  no  bar 
to  the  use  of  the  drug.  In  the  early 
stage  of  bronchopneumonia  in  chil- 
dren it  is  of  undo.ibted  value,  being 
most  useful  at  the  period  when  the 
consolidation  is  still  in  patches. 
Belladonna  is  also  of  value  at  the 
same  period,  and  the  two  remedies 
may  be  combined.  Laryngismus 
stridulus  is  another  disease  in  which 
antimony  is  of  great  benefit;  it  should 
be  given  as  wine  of  antimony  in  doses 
of  15  to  20  drops  (0.9  to  1.2  c.c),  so 
as  to  induce  a  slight  feeling  of  nausea. 
Smith  (Brit.  Med.  Jour.,  Feb.  29, 
1908). 

As  a  Diaphoretic. — Antimony  com- 
pounds, likewise  by  reason  of  their 
nauseant  effect,  are  capable  of  pro- 
ducing sweating-,  and  were  formerly 
so  used  to  a  considerable  extent.  In 
view  of  the  fact,  however,  that  other 
more  efficient  and  less  depressing 
diaphoretics — pilocarpine  in  particu- 
lar— are  available,  there  appears  to  be 
practically  no  occasion  for  the  use  of 
antimony  in  this  direction. 

As  an  Emetic. — Conditions  are 
much  the  same  in  respect  to  the  use 
of  antimony  as  an  emetic.  The  full 
doses — such  as  Yi  grain  (0.03  Gm.) 
of  tartar  emetic — required  to  produce 
emesis  are  particularly  likely  to 
bring  on  unwelcome  cardiovascular 
and     general     systemic     depression. 


Further,  the  drug  has  the  disadvan- 
tage of  acting  more  slowly  than 
apomorphine,  zinc  or  copper  sulphate, 
and  ipecacuanha.  In  cases  of  poison- 
ing unattended  by  cardiovascular  de- 
pression, the  use  of  a  combination  of 
ipecac  with  tartar  emetic  is  some- 
times recommended,  the  former  drug 
supplying  the  promptness  of  action 
which  the  antimony  compound  lacks, 
while  the  latter  adds  to  the  effective- 
ness of  the  emesis  and  prolongs  it. 

Smith  finds  the  wine  of  antimony 
in  doses  of  1  or  2  minims  (0.06  or 
0.12  c.c.)  a  useful  addition  to  the 
prescription  in  cases  of  gastric  de- 
rangement. It  acts,  in  his  opinion, 
on  the  principle  that  all  nauseating 
medicines,  given  in  minute  doses,  lose 
their  irritating  properties  and  become 
gastric  sedatives. 

As  a  Cardiovascular  Sedative. — At 
the  start  of  acute  infections,  particu- 
larly in  pneumonia,  tartar  emetic 
was  formerly  administered  in  large 
doses  for  the  purpose  of  lowering 
vascular  tension  and  thereby  antag- 
onizing congestion  of  the  affected 
part.  It  was  also  claimed,  in  the  case 
of  pulmonary  affections,  that  the 
sudden  more  or  less  forcible  move- 
ments attending  the  act  of  vomiting, 
by  exerting  mechanical  pressure  upon 
the  lungs,  favored  the  circulation  of 
blood  in  the  lung-vessels  and  fore- 
stalled stasis.  In  addition,  the  pur- 
gative and  nervous  sedative  effects 
were  also  regarded  with  much  favor. 
The  drug  was  likewise  freely  used  in 
pulmonary  tuberculosis,  acute  rheu- 
matism, and  a  host  of  other  affec- 
tions. More  recently  it  has  become 
quite  clear  that  these  supposed  ad- 
vantages are  more  than  offset  by  the 
almost  universal  depressant  tendency 
of  the   drug.     While   the   symptoms 
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may  at  first  appear  to  be  in  part  re- 
lieved, the  succeeding  stage  of  cardio- 
vascular depression,  sometimes  even 
amounting  to  collapse,  generally 
leaves  the  patient  in  a  worse  position 
to  resist  the  disease  process  than  he 
v/ould  otherwise  hzve  enjoyed.  The 
apparent  state  of  tolerance  to  anti- 
mony established  by  repeated  use  of 
large  doses  has  been  shown  to 
amount  merely  to  a  condition  of 
lowered  tone  of  the  nervous  system, 
whereby  the  usual  stimuli  leading  to 
the  production  of  vomiting  and  other 
characteristic  effects  completely  lose 
their  influence.  The  use  of  antimony 
as  a  cardiovascular  sedative  has, 
therefore,  been  abandoned  by  nearly 
everyone,  though  a  few  still  make  use 
of  it  in  small  doses  in  the  early  stages 
of  pneumonia.  Veratrum  A^ride  and 
aconite  are  preferable  to  antimony 
compounds  where  this  indication  is 
to  be  met.  In  malarial  remittent 
fever  Frances  recommended  the  use 
of  tartar  emetic  in  cases  with  highly 
congested  face  and  violent  headache. 

Tartar  emetic  a  remedy  of  almost 
specific  properties  in  capillary  bron- 
chitis and  bronchopneumonia.  It  is 
best  first  to  withdraw  200  to  250  Gm. 
(6^  to  8  ounces)  of  blood  and  then  to 
give  a  tablespoonful  of  a  solution 
containing  40  eg.  (6  grains)  of  the 
drug  to  150  Gm.  (5  ounces)  of  water. 
With  a  moribund  and  cyanosed  pa- 
tient with  thready  pulse,  supervision 
must  be  very  careful  and  the  admin- 
istration should  be  stopped  as  soon  as 
vomiting  or  diarrhea  appears,  or  when 
dyspnea     increases,     collapse     super- 

"'  venes,  or  the  surface  becomes  cool. 
Opiates  should  not  be  prescribed  at 
the  same  time.  It  is  rare  that  tartar 
emetic  can  be  given  through  an  en- 
tire day.  Generally  one  must  stop 
and  begin  again  the  day  after,  but 
with    smaller    doses.      After    the    se- 

-  f:iOli(|.ffgY;;symptoms     have     disappeared. 


the  white  oxide  of  antimony  does 
good  service  in  aiding  expectoration. 
While  antimony  is  excellent  in  forms 
of  pneumonia  where  there  is  a  tend- 
ency to  suffocation,  it  is  a  mistake 
to  employ  it  as  routine  treatment  in 
this  disease.  A.  Robin  (Bull.  gen.  de 
therap.,  Aug.  15,  1903). 

In  trypanosomiasis  antimony  has 
been  found  frequently  to  give  excel- 
lent results.  It  has  been  adminis- 
tered by  the  mouth,  and  by  intrave- 
nous, intramuscular,  or  subcutaneous 
injection.  The  latter  two  methods, 
however,  appear  to  be  impracticable, 
owing  to  the  severity  of  the  local 
reaction  induced.  The  intravenous 
method  is  the  most  efficient. 

Antimony  sodiotartrate,  Yq  grain 
(0.01  Gm.)  in  normal  saline  solution, 
injected  into  a  vein  of  the  arm  thir- 
teen consecutive  times  between  No- 
vember 10,  1909,  and  February  1,  1910, 
in  a  case  of  trypanosomiasis.  Reac- 
tion was  severe,  alarming,  and  with- 
out warning.  Prior  to  the  administra- 
tion of  antimony  there  had  been  within 
twenty-nine  months  26  febrile  parox- 
ysms associated  invariably  with  try- 
panosomes  in  the  peripheral  blood. 
Since  the  active  antimony  treatment, 
no  fever  has  occurred  and  trypano- 
somes  have  not  been  found  in  the 
peripheral  blood  or  in  animals  inocu- 
lated with  blood  and  spinal  fluid  for 
one  and  a  half  years.  Camac  (Brit. 
Med.  Jour.,  July  15,  1911). 

In  a  series  of  experiments  on  try- 
panosome-infected  rats  to  determine 
the  therapeutic  value  of  antimonial 
compounds,  the  writers  found  that,  al- 
though the  antimony  salt  of  succinic 
acid  is  capable  of  causing  the  dis- 
appearance of  trypanosomes,  yet  in 
the  vast  majority  of  cases  its  action 
is  of  very  short  duration.  It  is  irri- 
tant locally,  more  toxic  than  the 
sodium  antimony  thioglycollate  or 
the  triamide  of  antimony  thioglycollic 
acid,  and  much  less  efificient  in  the 
treatment  of  experimental  trypano- 
somiasis.    Rowntree  and  Abel  (Jour. 


ANTIPYRIN    (SAJOUS). 


27 


Pharmacol,  and  Expcr.  Thcrap.,  July, 
1911). 

^  In  certain  skin  diseases,  includ- 
ing eczema  and  otlier  inliammatory 
states,  antimony  in  small  doses  has 
been  recommended  as  a  substitute 
for  arsenic.  The  experience  with  it 
as  3'et  has  been  insufficient,  however, 
to  permit  of  accurately  defining  its 
relative  value. 

In  anemia  antimony  has  also  been 
praised  as  a  substitute  for  arsenic. 

Antimony  is  an  excellent  hema- 
■'  ''■-tinic.  It  increases  the  number  of  red 
blood-cells  and  the  percentage  of 
hemoglobin,  and  also  enhances  the 
resistance  of  the  red  cells,  as  does 
arsenic.  The  improvement  in  the 
blood  after  antimony  persists  for 
'"  '  some  time  after  the  drug  has  been 
discontinued.  Large  doses,  however, 
produce  hemolysis.  Montemagno 
(Gaz.  degli  Ospedali,  Dec.  4,  1904). 

-,;;]Externally,  antimony  compounds 
Jaave  been  applied  to  the  skin  to  ob- 
tain prolonged  counterirritant  effects. 
Their  tendency  to  cause  eruptions 
and  even  destroy  the  tissues  locally 
constitutes  a  marked  disadvantage. 
':  Unna  has  recommended  a  solution 
of  chloride  of  antimony  (about  30 
per  cent.)  as  a  local  remedy  in  lupus, 
claiming  that  it  has  a  selective  affinity 
for  the  tuberculous  nodules.  Bene- 
ficial effects  in  other  cutaneous  dis- 
eases, including  psoriasis,  have  also 
been  reported. 

Solid  chloride  of  antimony  found  to 
be  strongly  caustic  and  escharotic, 
owing  to  its  affinity  for  water.  Kept 
in  contact  with  the  skin  for  some 
time  it  is  decomposed,  with  the  pro- 
duction of  hydrochloric  acid  and  anti- 
mony oxychloride;  this  action  takes 
place  at  once  when  the  drug  is  ap- 
plied to  an  ulcer  or  the  skin  is  broken. 
With  a  solution  of  antimony  chloride 
there  is  no  such  strongly  caustic 
efifect   unless   the   solution   is   contin- 


uously applied.  It  will  frequently 
exert,  however,  a  beneficial  action  on 
inflamed  skin.  In  a  case  of  psoriasis 
the  application  of  solid  antimony 
chloride  with  a  glass  rod  checked 
the  inflammation  without  causing  the 
formation  of  a  scab.  In  2  cases  of 
lupus  of  the  face  the  normal  skin 
was  not  attacked  by  the  solution, 
while  the  diseased  parts  were  bene- 
ficially affected.  A.  M.  McDonald 
and  J.  R.  Hill  (Pharm.  Jour.,  Jan.  25, 
1908;  Lancet,  Feb.  29,  1908). 

C.  E.  DE  M.  Sajous 

AND 

L.  T.  DE  M.  Sajous, 

Philadelphia. 

ANTIPYRIN.  —  This  substance, 
official  in  the  U.  S.  Pharmacopoeia  as 
Antipyrina,  and  in  the  British  Phar- 
miacopoeia  as  Phenazonum,  is  an 
organic  base  obtained  by  the  conden- 
sation of  acetoacetic  ether  with 
phenylhydrazine,  and  methylation  of 
the  compound  thus  produced  by 
means  of  methyl  iodide.  The  consti- 
tution of  antipyrin  is  expressed  by 
the  chemically  descriptive  term  Phe- 
nyldimethylpyrazolon,  and  its  for- 
mula is  (C6H5)N.N(CH3).C(CH3): 
CH.CO.  It  is  also  sometimes  known 
as  Analgesin. 

PROPERTIES.  —  Antipyrin  oc- 
curs as  a  fine,  white,  crystalline  pow- 
der. It  has  no  odor,  but  is  slightly 
bitter  in  taste.  It  is  distinguished 
from  the  other  official  coal-tar  anti- 
pyretics— acetanilide  and  acetphenet- 
idin — by  its  ready  solubility  in 
water,  1  part  of  antipyrin  dissolving 
in  less  than  an  equal  weight  of  water. 
It  is  soluble  in  1  to  2  parts  of  alcohol, 
1  to  2  parts  of  chloroform,  and  .30  to 
50  parts  of  ether,  according  to  the 
temperature. 

DOSE. — The  dose  of  antipyrin  for 
adults  is  5  to  10  grains  (0.3  to  0.6 
Gm.)  ;  15-grain  or  even  larger  doses 
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Avere  formerly  often  given,  but  in  late 
years  it  has  been  recognized  that  such 
dosage  is  excessive  and  unnecessary. 
Doses  larger  than  7^  grains  (0.5 
Gm.)  cannot  be  considered  safe,  and 
this  dose  should  not  be  repeated  for 
four  hours  (^layor).  To  children, 
who  bear  the  drug  well,  as  many 
grains  of  antipyrin  may  be  given  as 
there  are  years  of  age,  until  the  adult 
dose  is  reached. 

Out  of  150  physicians  using  antipyrin, 
only  23,  or  15.3  per  cent.,  exceeded  a 
dose  of  10  grains  (0.6  Gm.),  while  66, 
or  44  per  cent.,  never  exceeded  a  dose 
of  5  grains  (0.3  Gm.) ;  109,  or  72.6  per 
cent.,  employed  5  grains  (0.3  Gm.)  or 
less  as  a  minimum  dose.  Kebler, 
Morgan,  and  Rupp  (U.  S.  Dept.  of 
AgricuL,  Bureau  of  Chemistry,  Bull. 
No.  126,  July  3,  1909). 

MODES  OF  ADMINISTRA- 
TION. —  Antipyrin  may  be  given 
either  in  powder  form  or  dissolved  in 
water.  The  latter  method  is  prefer- 
able, as  the  local  irritant  effect  of  the 
drug  on  the  gastric  mucosa  is  thereby 
minimized.  If  it  cannot  be  taken  ex- 
cept in  a  capsule,  the  patient  should 
take  a  quarter-  or  half-  glassful  of 
Vichy  water  immediately  after  (Clem- 
ent). Whenever  practicable,  the  drug 
should  be  taken  with  or  after  meals. 
The  bicarbonates  of  sodium  or  potas- 
sium may  be  combined  with  anti- 
pyrin with  advantage,  as  they  tend  to 
neutralize,  through  their  alkalinity, 
the  effects  of  any  products  of  decom- 
position which  may  be  formed  in  the 
stomach  by  the  action  of  the  gastric 
juice  on  the  drug.  Brissemoret  rec- 
ommends the  following  plan  of 
administering  antipyrin :  A  table- 
spoonful  of  a  mixture  consisting  of 
antipyrin,  4  Gm.  (1  dram);  sodium 
bicarbonate,  2  Gm.  (%  dramj  ;  simple 
syrup,  15  Gm.  (4  drams),  and  distilled 


water,  45  Gm.  (V/2  ounces),  is  first 
taken,  and  is  at  once  followed  by  a 
like  amount  of  the  following:  Citric 
acid,  2  Gm.  (%  dram)  ;  distilled 
water,  50  Gm.  (1%  ounces),  and 
syrup  of  limes,  15  Gm.  (4  drams). 
Carbon  dioxide  is  liberated  in  the 
stomach,  mitigating  the  local  irritant 
effect  of  antipyrin,  and  potassium  car- 
bonate is  subsequently  formed  from 
the  citrate,  counteracting  any  dele- 
terious effect  which  the  drug  may 
tend  to  exert  on  the  blood.  A  simpler 
plan  for  giving  antipyrin  in  an  effer- 
vescent preparation  is  to  dissolve  the 
drug  in  some  water  containing  car- 
bonates, such  as  Vichy,  and  add 
citric  acid.  Cofifee  has  been  recom- 
mended by  Batterbury  as  a  good  ve- 
hicle for  antip3^rin  ;  its  taste  is  thereby 
almost  entirely  disguised. 

INCOMPATIBLES  .  —  Antipyrin 
is  incompatible  with  many  sub- 
stances. As  already  stated,  it  is  an 
organic  base,  and,  therefore,  reacts 
with  the  whole  series  of  alkaloidal 
precipitants.  It  is  thrown  down  from 
concentrated  solutions  by  pure  phe- 
nol, by  tannic  acid  and  drugs  rich  in 
it  (catechu  or  gambir,  kino,  hama- 
melis,  cinchona,  rheum,  rose  leaves, 
uva  ursi)  ;  by  solutions  of  salts  of 
mercury,  lead,  and  copper;  by  com- 
pounds of  arsenic  and  antimony,  by 
tincture  of  iodine,  and  by  alkalies. 
When  rubbed  up  with  chloral  hy- 
drate or  with  sodium  salicylate  it 
forms  an  oily  liquid. 

Antipyrin  and  sodium  salicylate  can- 
not be  dispensed  together  in  powder 
form ;  immediately,  or  within  a  short 
time,  liquefaction  takes  place,  and  when 
the  powders  reach  the  patient  he  is 
likely  to  find  no  powder  at  all,  but  only 
thoroughly  soaked  pieces  of  paper.  W. 
J.  Robinson  (New  York  Med.  Jour., 
Oct.  30,  1897). 
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It  IS  decomposed  by  betanaplithol 
and  potassium  permanganate,  and 
when  combined  with  sodium  bicar- 
bonate is  said  to  disengage  the  odor 
of  ether.  Nitrites,  including-  spirits 
of  nitrous  ether,  cause  a  green  color 
to  develop  when  added  to  dilute  solu- 
tions of  antipyrin,  owing  to  the  forma- 
tion of  a  nitrosoantipyrin ;  in  concen- 
trated solutions  a  green  cr3'stalline 
precipitate  is  formed.  Ferric  chloride 
colors  antipyrin  solutions  red ;  ferrous 
phosphate,  yellow-brown ;  ammonia 
alum,  dark  yellow  ;  hydrocyanic  acid, 
3''ellow ;  nitric  acid,  pale  yellow,  and 
fuming  nitric  acid,  green.  Combina- 
tion of  antipyrin  with  calomel  has 
been  warned  against,  in  view  of  the 
possible  formation  of  a  dangerous 
amount  of  corrosive  sublimate  (Wer- 
ner, Robinson).  Especially  is  such  a 
combination  wath  the  further  addition 
of  sodium  bicarbonate  to  be  avoided. 

A  mixture  of  calomel,  2  parts;  anti- 
pyrin, 6;  sodium  bicarbonate,  12,  treated 
with  water,  leaves  a  blue-gray,  undis- 
solved residue  and  yields  a  soluble  salt 
of  mercury.  With  a  mixture  of  calomel 
and  antipyrin  alone  in  water,  no  reaction 
appears  to  take  place  at  once,  but  if 
sodium  bicarbonate  is  added  the  calomel 
at  once  changes  color.  The  tests  in- 
dicated that  Yq  to  1/4  of  the  calomel 
present  is  converted  into  a  soluble  mer- 
cury salt.  If  a  prescription  calling  for 
2  grains  (0.13  Gm.)  of  calomel,  6 
grains  (0.39  Gm.)  of  antipyrin,  and  12 
grains  (0.77  Gm.)  of  bicarbonate  be 
taken  in  toto  by  a  patient,  that  patient 
would  receive  a  soluble  mercury  salt 
equal  to  %  or  i/o  grain  (0.021  or  0.032 
Gm.)  of  corrosive  sublimate.  If  ad- 
ministered in  capsules  the  danger 
would  be  somewhat  less,  as  the  gas- 
tric acidity  Avould  tend  to  neutralize 
the  sodium  bicarbonate,  on  the  presence 
of  which  the  reaction  seems  to  depend. 
Report  from  Association  Laboratory 
(Jour.  Amer.  Med.  Assoc,  Jan.  28, 
1911). 


Antipyrin  is  also  incompatible  with 
benzoates,  orthoform,  resorcin,  thy- 
mol, pyrogallol,  ethyl  carbamate,  and 
chromic  acid. 

The  precipitation  of  antipyrin  in 
the  presence  of  iodine  has  been  sug- 
gested by  Maragliano  as  a  test  for 
minute  quantities  of  the  drug;  5  drops 
(0.3  c.c.)  of  Lugol's  solution  added 
to  6  c.c.  (97  minims)  of  acidified  urine 
will  cause  a  reddish  precipitate  to 
form. 

CONTRAINDICATIONS.— In  pa- 
tients with  greatly  weakened  hearts 
or  marked  general  enfeeblement,  and 
in  persons  of  advanced  age,  antipyrin 
is  relatively  unsafe,  owing  to  the  pos- 
sibility of  its  inducing  cardiac  depres- 
sion, as  well  as  lowering  the  blood- 
pressure  through  excessive  vascular 
dilatation.  According  to  Huchard, 
antipyrin  is  contraindicated  in  all 
cases  of  renal  disease,  since  its  elim- 
ination is  then  interfered  with,  and 
unexpected  toxic  effects  may  develop. 
More  especially  does  this  hold  in  feb- 
rile states — pneumonia,  typhoid  fever, 
tuberculosis — complicated  by  nephri- 
tis. Spanoudis  found  persons  suffer- 
ing from  erysipelas  peculiarly  sus- 
ceptible to  antipyrin ;  it  usually  caused 
anuria  and  a  profound  fall  of  temper- 
ature. 

PHYSIOLOGICAL  ACTION.  — 
As  Antipyretic.  —  Antipyrin  was  in- 
troduced into  medicine  as  a  reducer 
of  fever  in  1884,  and  was  soon  found 
to  be  more  efifective  and  less  danger- 
ous than  any  other  drug  previously 
discovered.  Doses  of  10  or  15  grains 
(0.6  to  1.0  Gm.)  produce,  provided 
pyrexia  be  present  at  the  time,  a  fall 
of  temperature  of  from  1°  to  5°  F. 
(0.5°  to  2.8°  C).  According  to  Man- 
quat,  this  effect  begins  one-half 
hour  after  the  ingestion  of  the  drug; 
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in  about  four  hours  (the  period  vary- 
ing" according  to  the  cause  of  the  feb- 
rile process)  the  temperature  com- 
mences to  rise  again. 

The  cause  of  the  antipyretic  effect 
of  antipyrin  has  given  rise  to  many 
investigations  and  discussions — by  no 
means  always  concordant.  In  exper- 
imental animals,  as  in  man,  a  reduc- 
tion of  temperature  takes  place — 
when  small  (therapeutic)  doses  are 
used — only  in  the  presence  of  pyrexia, 
the  normal  temperature  being  unin- 
fluenced. Massive  (poisonous)  doses 
are  required  to  produce  a  like  effect 
under  normal  conditions. 

[I  deem  the  present  conception  of  the 
action  of  antipyrin  is  erroneous,  a  fact 
which  accounts  for  the  existing  confusion. 
From  my  viewpoint,  this  agent  is  a  power- 
ful stimulant  of  the  center — sympathetic — 
which  governs  the  caliber  of  the  arterioles. 
Such  being  the  case,  its  antipyretic  effects 
are  due  to  the  fact  that  it  causes  con- 
traction of  these  minute  vessels  and  thus 
reduces  in  proportion  the  arterial  blood 
admitted  into  the  capillary  system,  includ- 
ing those  of  the  skin.  Under  these  con- 
ditions, it  is  obvious  that  the  surface  tem- 
perature should  be  reduced.     C.  E.  de  M.  S.] 

In  the  calorimetric  experiments  of 
Wood,  Reichert,  and  Hare,  dogs  ren- 
dered febrile  by  injections  of  pepsin 
showed,  under  the  influence  of  anti- 
pyrin, a  decrease  in  both  heat  produc- 
tion and  heat  dissipation.  The  former 
effect  usually  exceeded  the  latter; 
hence,  the  body  temperature  fell. 
Destree  obtained  similar  results. 
Cerna  and  Carter,  on  the  other  hand, 
witnessed  a  pronounced  increase  in 
heat  dissipation  in  addition  to  the 
diminution  in  heat  production.  Ac- 
cording to  Gottlieb,  the  reduction  of 
temperature  is  due  exclusively  to  in- 
creased heat  dissipation,  heat  produc- 
tion remaining  unaffected ;  this  view 
is,  however,  at  variance  with  the  ac- 


cepted theory.  As  for  the  portion  of 
the  organism  acted  upon  in  the  pro- 
duction of  the  antipyretic  effect,  evi- 
dence clearly  points  to  the  basal 
ganglia  of  the  brain,  and  in  particular 
to  the  region  of  the  corpus  striatum. 
The  experiments  of  Sawadowski 
showed  that,  if  the  connections  of 
these  nerve-centers  with  lower  nerv- 
ous structures  are  cut,  neither  the 
coal-tar  drugs  nor  injections  of  fever- 
producing  substances  cause  any 
change  in  the  temperature,  whereas, 
if  their  superior  connections  are  sev- 
ered, the  usual  characteristic  effects 
appear.  In  recognition  of  this  fact 
it  is  now  generally  accepted  that 
the  action  of  antipyrin  takes  place 
through  the  heat-regulating  centers 
located  in  the  portion  of  the  brain  al- 
ready mentioned.  The  formation  of 
body  heat  is  influenced  by  virtue  of 
the  control  over  muscular  activity 
vested  in  these  centers,  while  the  out- 
put or  dissipation  of  heat  is  altered 
through  similarly  regulated  changes 
in  the  peripheral  blood-vessels.  Di- 
minished muscular  activity  leads  to 
lessened  heat  production,  whereas  dil- 
atation of  the  peripheral  vessels  leads 
to  increased  heat  loss  through  ex- 
posure of  a  greater  amount  of  blood 
to  the  cooling  influence  of  the  sur- 
rounding air  and  increased  evapora- 
tion of  sweat.  In  agreement  with  this 
view  as  to  the  mode  of  action  of 
antipyrin  (at  least  with  respect  to 
heat  dissipation)  is  the  fact  that  of- 
ten, clinically,  the  fall  in  temperature 
is  accompanied  by  more  or  less  pro- 
fuse sweating,  seen  first  about  the 
forehead  or  neck,  later  upon  the  chest 
and  face.  The  rise  of  temperature, 
taking  place  as  the  effect  of  the  drug 
wears  off,  is  not  uncommonly  at- 
tended   with    chilly    sensations    and 
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shivering.  Sweating  is  generally  con- 
sidered to  be  more  marked  after  the 
use  of  antipyrin  than  after  acetanilide 
or  acetphenetidin.  It  has  been  ad- 
vised that  this  efifect  be  antagonized 
with  atropine ;  under  these  circum- 
stances we  should  expect,  however,  the 
antipyretic  effect  to  be  interfered  with. 

[The  sweating-  is  due,  from  my  view- 
point, to  relaxation  of  the  spiral  muscles 
of  the  sweat-glands,  owing  to  the  defi- 
ciency of  arterial  blood  supplied  to  them, 
explained  in  the  preceding  comment. 
C,  E.  DE  M.  S.] 

Action  as  Analgesic. — The  mode  of 
action  of  antipyrin  in  relieving  pain 
is  still  somewhat  uncertain.  The 
fact  that  this  drug,  in  common  with 
other  coal-tar  antipyretics,  some- 
times causes  more  or  less  drowsiness 
while  exerting  its  effect  would  seem 
to  indicate  the  presence  of  some  seda- 
tive action  on  the  nerve-centers.  In- 
deed, one  view  hitherto  prominently 
entertained  has  been  that  the  drug 
depressed  in  particular  the  sensory 
cells  located  in  the  thalamic  region. 
The  more  recent  studies,  however, 
have  made  it  seem  probable  that  in- 
tracranial vasomotor  changes  are  at 
least  partly  responsible  for  the  anal- 
gesia. 

Wiechowski,  in  1902,  performed 
experiments  the  results  of  which  sup- 
ported this  conception,  and,  in  1909, 
Weber,  with  the  aid  of  an  improved 
experimental  method,  showed  quite 
clearly  that  antipyrin,  administered 
to  animals  by  intravenous  injection, 
caused,  after  brief  preliminary  dila- 
tation, prolonged  constriction  of 
the  intracranial  vessels.  Taking  for 
granted  the  fact  that  similar  results 
will  obtain  upon  ingestion  of  anti- 
pyrin in  man,  it  seems  reasonable 
to  presume  that,  at  least  in  the  relief 


of  headache,  antipyrin  acts  by  induc- 
ing intracranial  vasoconstriction. 

[The  same  excessive  constriction  of  the 
arterioles  explains  the  analgesic  action  of 
antipyrin.  Less  arterial  blood  being  ad- 
mitted into  the  painful  area,  the  sensitive- 
ness of  its  sensory  terminals  is  reduced  to 
normal,  doing  away  with  the  afferent  pain 
impulses.     C.  E.  de  M.  S.] 

The  effects  of  antipyrin  on  the 
nervous  system  as  a  whole  may  be  de- 
scribed briefly  as  follows :  There  oc- 
curs at  first  a  mild  degree  of  narcosis, 
betokened  by  slight  somnolence,  di- 
minished reflex  excitability,  and  les- 
sened sensibility  to  pain.  (Even  be- 
fore this,  according  to  Pouchet,  there 
may  appear,  with  full  doses,  a  brief 
period  of  excitation,  attended,  in  man, 
with  increased  mental  activity,  loss 
of  fatigue  sensations,  and  even,  occa- 
sionally, a  species  of  dreaminess  or 
actual  '"intoxication.")  Succeeding 
the  period  of  depression  appears  a 
stage  characterized  especially  by  ex- 
aggerated reflex  response.  If  the  dose 
be  large  enough,  convulsive  move- 
ments even  appear,  which  are  believed 
to  be  due  to  excitation  both  of  the 
lower  brain-centers  and  spinal  cord, 
since  either  clonic  or  tonic  spasms — 
the  former  typically  bulbar  and  the 
latter  strychniform — may  predomi- 
nate. Finally,  there  occurs  a  stage  of 
general  motor  paralysis  and  anes- 
thesia, due  to. depression  of  the  entire 
central  nervous  system  by  the  drug. 

The  peripheral  nerves,  especially 
the  sensory,  are  depressed  by  anti- 
pyrin when  it  is  applied  to  exposed 
nerve-trunks  or  taken  internally  in 
large  amounts.  It  is  considered  ex- 
tremely doubtful,  however,  whether 
antipyrin  in  the  doses  employed  in 
therapeutics  can  exert  any  notewor- 
thy portion  of  its  analgesic  effect  in 
this  manner;  the  central  nervous  ef- 
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fects  appear  always  to  predominate 
over  the  peripheral. 

The  respiratory  center  in  the  me- 
dulla is  apparently  at  first  stimulated 
by  antipyrin,  the  rate  of  respiration 
being  increased.  Later,  with  poison- 
ous doses,  there  occurs  paralysis  of 
this  center. 

Action  on  the  Circulation.  —  Anti- 
pyrin in  moderate  doses  has  been  shown 
to  cause  a  rise  in  the  blood-pressure. 
With  toxic  doses  the  rise  is  soon  fol- 
lowed by  a  pronounced  fall.  The  primary 
rise  is  believed  to  be  due  in  part  to  di- 
rect cardiac  stimulation ;  but  vasomotor 
changes  are  also  probably  involved.  Ac- 
cording to  Gley  and  Caravias,  antipyrin 
causes,  in  addition  to  dilatation  of  the 
peripheral  vessels,  constriction  of  the 
vessels  innervated  by  the  splanch- 
nics,  the  net  result  being  a  rise  in  the 
general  blood-pressure.  The  larger 
the  dose,  the  more  marked  are  both 
of  these  efifects.  With  large  doses,  in 
addition,  cardiac  slowing  and  enfee- 
blement  begin  to  appear,  the  blood- 
pressure,  however,  varying  but  little. 
Finally,  under  toxic  doses  both  vaso- 
motor centers  and  heart  become  pro- 
gressively paralyzed,  and  a  marked 
secondar}^  fall  of  blood-pressure  is 
seen   (Pouchet). 

On  the  blood  antipyrin,  even  in 
large  amounts,  exerts  practically  no 
■deleterious  action — a  feature  distin- 
guishing this  drug  both  from  ace- 
tanilide  and,  to  a  certain  extent, 
from  acetphenetidin.  Though  Lepine 
claimed  to  have  observed  methemo- 
globinemia in  antipyrin  poisoning, 
many  authors  seem  disposed  to  deny 
antipyrin  any  methemoglobin-form- 
ing  power.  According  to  Sollmann, 
medium-sized  doses  of  antipyrin 
merely  render  the  oxygen  of  the  oxy- 
hemoglobin     less      labile — an      effect 


doubtless  sufficient  to  account,  at  least 
in  part,  for  the  cyanosis  sometimes 
observed  after  the  use  of  this  drug. 

[This  is  also  explained  by  the  excessive 
contraction  of  the  arterioles,  and  the  de- 
ficiency of  arterial  blood  in  the  capillaries. 
The  blood  being  then  exposed  to  the  re- 
ducing action  of  the  surrounding  tissues 
sufficiently  long  to  become  transformed 
into  venous  blood,  cyanosis  appears. 
C.  E.  DE  M.  S.] 

Blood  of  frogs  and  blood  taken  from 
the  cyanosed  lips  and  other  parts  of  a 
rabbit,  both  ante  and  post  mortem,  ex- 
amined spectroscopically.  The  rabbit 
had  died  from  the  toxic  effects  of 
antipyrin ;  yet,  the  spectrum  of  methe- 
moglobin  was  certainly  not  present. 
Andrew  Halliday  (Montreal  Med.  Jour., 
July,  1897). 

[We  have  seen  that  this  confusion  is 
met  by  my  conception  of  the  action  of 
antipyrin  as  an  analgesic.     C.  E.  de  M.  S.] 

Action  on  Secretions.  —  Certain  se- 
cretory functions  are  interfered  with  by 
antipyrin  (Pouchet).  The  renal  vaso- 
constriction produced  by  the  drug  may 
reduce  the  flow  of  urine— a  fact  empha- 
sized by  Huchard.  The  sweat  secretion 
may,  however,  so  increase  as  to  make  up, 
to  a  certain  extent,  for  the  deficiency  of 
renal  elimination.  The  mammary  secre- 
tion, according  to  Pouchet,  is  greatly 
reduced  by  antipyrin. 

[It  is  obvious  that  with  excessive  con- 
striction of  the  arterioles  and  deficient 
arterial  supply  to  all  these  structures 
their  functions  should  be  inhibited. 
C.  E.  DE  M.  S.] 

Action  on  Metabolism.  —  Antipyrin 
used  in  moderately  large  amounts 
has  been  shown  by  Umbach,  Robin, 
and  other  investigators  to  lessen 
the  metabolism  of  nitrogenous  com- 
pounds in  man.  The  urinary  elim- 
ination of  urea  in  particular  is  dimin- 
ished; that  of  uric  acid,  on  the  con- 
trary, may  remain  unaltered  or  be 
increased.   Incompletely  oxidized  sul- 
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phiir  and  phosphorus  compounds  ex- 
hibit an  increase,  another  evidence  of 
the  fact  that  the  drug  hinders  oxida- 
tion and  cataboHc  changes  in  general. 
Lepine  showed  that  antipyrin  led  to 
a  diminished  consumption  of  sugar  in 
the  capillaries  and  lessened  glycogen 
transformation.  While  these  state- 
ments represent  the  prevailing  view 
as  to  the  action  of  antipyrin  on  me- 
tabolism, it  must  be  stated  that  in 
certain  experiments,  especially  those 
of  Crolas  and  Hugounenq  and  of  Ca- 
zeneuve,  which  were  carried  out  in 
dogs,  the  elimination  of  urea  was 
sometimes  found  to  be  increased  in- 
stead of  diminished,  and  that  certain 
authors  are  disposed,  therefore,  to 
consider  the  question  as  not  yet  hav- 
ing been  definitely  settled,  or,  like 
Cushny,  to  accord  but  little  signifi- 
cance to  the  effects  of  antipyrin  in 
this  direction.  In  any  case  antipyrin 
here  diverges  considerably  from  ace- 
tanilide,  the  power  of  which  in  large 
doses  to  increase  m.arkedly  the  elimi- 
nation of  nitrogenous  wastes  has  been 
clearly  established. 

[The  lessened  nitrogenous  metabolism 
is  also  an  obvious  result  of  the  reduction 
of  arterial  blood  in  the  tissues  antipyrin 
produces  by  causing  contraction  of  the 
arterioles.     C.  E.  de  M.  S.] 

Local  Effects.  —  Externally,  anti- 
pyrin has  analgesic,  vasoconstric- 
tor, and  antiseptic  properties.  It  is 
mildly  irritating  when  applied  to  mu- 
cous membranes,  and  if  injected  sub- 
cutaneously  may  induce  necrosis  of 
tissues  and  abscess  formation.  The 
analgesic  and  vasoconstrictor  (hemo- 
static) effects  are  best  obtained  with 
30  or  40  per  cent,  solutions  (Wood). 
According  to  Saint-Hilaire,  complete 
anesthesia  of  mucous  membranes 
may  be  obtained  with  antipyrin  in  30 


per  cent,  strength.  As  an  antiseptic 
the  drug  is  capable,  in  10  per  cent, 
solution,  of  inhibiting  the  growth  of 
certain  pathogenic  bacteria.  Accord- 
ing to  Roux  and  Rodet,  the  B.  coli 
communis  is  distinctly  antagonized  by 
it  in  4  per  cent,  strength.  Putrefactive 
processes  are  completely  arrested  by 
even  weaker  solutions.  Weak  solu- 
tions of  antipyrin  also  interfere  with 
peptic  and  diastatic  enzyme  action. 

Absorption,  Fate,  and  Elimination. 
— Antipyrin  is  rapidly  absorbed  from 
the  gastrointestinal  tract.  In  the  dog  it 
has  been  found  to  be  in  part  oxidized  in 
the  system.  In  man  it  appears  in  the 
urine,  according  to  Lawrow  (1901), 
in  the  form  of  a  double  glycuronic 
acid,  in  which  antipyrin  itself  is  prob- 
ably held  in  the  form  of  an  oxyanti- 
pyrin.  Its  chief  route  of  elimination 
is  by  the  kidneys,  but  it  has  also  been 
detected  in  the  saliva,  the  sweat,  and 
the  milk  of  nursing  women.  It  be- 
gins to  appear  in  the  urine  in  three- 
quarters  to  one  hour  after  ingestion, 
according  to  Ferret  and  Givre;  in  five 
to  twenty-five  minutes,  according  to 
Pouchet.  The  elimination  is  not  com- 
plete until  after  about  thirty-six  hours 
in  adults,  but  is  claimed  to  occur  more 
rapidly  in  children. 

Given  in  large  doses, — in  2  capsules 
each  containing  15  grains  (1  Gm.),  at 
intervals  of  two  hours, — antipyrin 
may  be  detected  in  the  milk  in  from 
five  to  eight  hours  after  its  ingestion, 
w^hile  from  nineteen  to  twenty-three 
hours  afterward  none  can  be  found; 
hence,  its  elimination  lasts  eighteen 
hours  at  the  maximum.  It  passes 
into  the  milk  only  in  a  very  low  pro- 
portion— very  much  less  than  50  mg. 
(%  grain)  in  1000  Gm.  (1  quart)  of 
milk.  It  is  only  under  exceptional 
conditions — e.g.,  when  60  grains  (4 
Gm.)  are  administered  in  sixteen 
hours — that  it  may  reach  this  pro- 
portion.    It  does  not  influence  in  any 
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way  the  quality  of  the  milk.  The 
secretion  remains  very  abundant,  pro- 
vided the  woman  continues  to  nurse. 
From  the  absence  of  general  symp- 
toms and  from  examinations  of  the 
weight,  the  infinitesimal  quantity  ab- 
sorbed by  the  nursling  does  not  seem 
to  have  any  unfavorable  action.  M. 
G.  Fieux  (Bull,  med.,  Sept.  5,  1897). 

Antipyrin  appears  in  the  urine,  ac- 
cording to  Lamanski  and  Main,  forty 
minutes  after  being  taken  by  the 
mouth  and  thirty  minutes  after  its  in- 
troduction into  the  rectum. 

Any  lof  the  substances  producing 
coloration  when  added  to  aqueous  so- 
lutions of  antipyrin  may  be  employed 
in  testing  the  urine  for  it.  Ferric 
chloride,  however,  is  most  generally 
employed  for  the  purpose,  revealing, 
by  the  red  color  produced,  the  pres- 
ence of  the  drug  in  dilutions  as  high 
as  1 :  100,000. 

Untoward  Effects.  —  Under  this 
heading  will  be  considered  those  acci- 
dents which  follow  the  use  of  antipyrin 
in  therapeutic  doses  in  a  certain  per- 
centage of  cases,  owing  to  idiosyncrasy 
or  special  susceptibility. 

Case  of  a  young  man  who  had  often 
taken  antipyrin  without  discomfort 
until  he  was  17  years  of  age,  when 
he  had  suffered  from  typhoid  fever, 
and  developed  marked  intolerance  to 
this  drug.  Even  after  doses  of  1  to 
2  grains  (0.065  to  0.13  Gm.)  unpleas- 
ant symptoms  appeared.  At  first 
there  were  marked  twitchings  in  the 
genital  and  anal  regions.  In  a  few 
days  there  appeared  here  numerous 
blebs,  which  burst  and  formed  scabs. 
On  the  gums  there  appeared  also 
little  blisters.  (Jour  de  med.  et  de 
chir.,  Dec.  25,  1896.) 

Case  showing  that  antipyrin  may 
unexpectedly  prove  poisonous  in  a 
relatively  small  dose  (7^/^  grains — 0.5 
Gm. — in  this  instance)  in  a  person 
who  has  shown  no  special  idio- 
syncrasy   toward    it    on    many    pre- 


vious occasions.    Eisenmann  (Therap. 
Monatsh.,  April,   1897). 

Case  of  antipj^rin  idiosyncrasy  in 
which  3}i  grains  (0.24  Gm.)  caused 
the  appearance  of  a  tender,  erythem- 
atous patch  on  the  left  hand  every 
time  the  drug  was  taken.  Crouzel 
(Jour,  de  med.  de  Bordeaux,  No.  32, 
1902).       . 

A  skin  eruption  is  one  of  the  n.ost 
frequent  of  these  unpleasant  results 
and  is,  in  fact,  oftener  seen  after  anti- 
pyrin than  after  either  acetanilide  or 
acetphenetidin.  It  is  generally  ery- 
thematous, and,  according  to  H.  C. 
Wood,  "in  its  most  typical  form  it 
consists  of  small,  reddish,  irregularly 
circular  spots,  resembling  somewhat 
those  of  measles,  and  arranged  in 
patches  separated  by  sound  skin." 
Urticarial  and  even  bullous  and  ecze- 
matous  types  of  eruption  have  also 
been  recorded.  Edema,  particularly 
of  the  face  or  extremities,  may  accom- 
pany the  eruption,  which  is  also  some- 
times attended  with  fever  and  circu- 
latory disorder.  Pigmentation  may 
follow,  especially  if  the  eruption  has 
been  produced  repeatedly. 

Case  of  a  woman  of  33  years  who, 
several  hours  after  ingestion  of  anti- 
pyrin, developed  a  general  pem- 
phigoid eruption  upon  the  skin,  and 
also  upon  the  buccal  mucous  mem- 
brane. This  condition  lasted  ten 
days.  There  was  also  scanty  urine, 
but  no  albuminuria.  Author  is  of  the 
opinion  that  eruptions  are  only  likely 
to  occur  in  persons  with  renal  lesions. 
Lyon  (L'Abeille  med.,  March  27,  1897). 

Conditions  of  antipyrin  poisoning 
observed  in  5  cases:  (1)  In  man  aged 
36  who  had  been  in  the  habit  of 
taking  antipyrin  freely,  a  vesicular 
eruption  suddenly  occurred  round  the 
mouth  and  front  part  of  tongue;  the 
penis,  scrotum,  and  anus  were  simi- 
larly attacked.  The  eruption  was  ex- 
tremely painful.  When  the  antipyrin 
was    discontinued,    patient    soon    re- 
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covered.     Small   dose  was   again    ad- 
ministered, and  in  an  hour  and  a  half 
the     eruption     reappeared.       (2)      A 
woman    aged    40    had    taken    antipyrin 
for     migraine.       The     lips,     eyelids, 
tongue,    and    dorsal    aspect    of    both 
hands   were    attacked  with    a   painful 
vesicular    eruption.     At   a   later    date 
she  took  Yi  grain  (0.032  Gm.)  of  anti- 
pyrin; this   small  dose  was  sufficient 
to     cause     an     eruption    identical    in 
every    respect    with    the    former    one. 
(3)    A   man   suffering   from   diabetes, 
after  taking  antipyrin  for  some  time, 
noticed  hemorrhagic  eruption  on  dor- 
sal surface  of  his  left  hand;  skin  was 
edematous.      Drug   discontinued,   and 
eruption   immediately   began   to   sub- 
side.     (4)    A    diabetic    man    for    six 
years   had   suffered  from   a  vesicular 
eruption,  which   occurred   every  sec- 
ond year.    Parts  attacked  were  dorsal 
aspect  of  both  hands,  lower  lip,  anus, 
and  scrotum.    After  a  short  time,  the 
vesicles  burst,  leaving  a  scale  which 
gradually  died  away.     (5)  A  man  who 
had  suffered  from  periodic  attacks  of 
"eczema"  took  3  grains   (0.2  Gm.)  of 
antipyrin   for   headache,   and   in   half 
an  hour  began  to  feel  a  burning  sen- 
sation   in    perineal    region;    also    be- 
tween    fingers     and     on     the     dorsal 
aspect    of   the    hands;    later   the   toes 
became     affected.      Vesicles    formed, 
and   the  whole  progress   of  the   case 
coincided  with  former  attacks  of  so- 
called  eczema.     Patient  advised  never 
to  take  antipyrin;  had  no  further  skin 
trouble.     Wechselmann    (Deut.    med. 
Woch.,  May  26,  1898). 

Case  of  woman  who  took  7^  grains 
(0.5  Gm.)  of  antipyrin  for  headache, 
and  on  the  following  day  had  a  crop 
of  vesicles  in  the  mouth.  This  soon 
disappeared.  A  few  days  later  she 
took  another  like  dose.  On  the  same 
evening  she  shivered,  was  feverish, 
and  had  an  urticarial  eruption  over 
the  body.  On  the  next  day  there 
were  numerous  vesicles  on  the  mu- 
cous membrane  of  the  cheek,  soft  and 
hard  palate,  upper  and  lower  lips, 
and  also  the  vaginal  mucous  mem- 
brane. Four  days  later  the  vesicles 
began  to  dry  up,  but  food  was  taken 


with  difficulty.  The  Urticaria-like 
rash  had  already  disappeared.  Im- 
merwahr  (Berliner  klin.  Woch.,  Aug. 
22,  1898). 

Three  cases  of  a  remarkable  erup- 
tion caused  by  antipyrin  consisting 
of  dark  blotches  in  the  skin  of  the 
penis,  sometimes  accompanied  by 
edema.  In  one  case  the  eruption  ap- 
peared four  and  a  half  hours  after  the 
first  dose  was  taken.  The  patients 
were  alarmed,  thinking  that  gangrene 
of  the  penis  was  going  to  follow. 
Fournier  (Ann.  de  derm,  et  de  syph., 
April,  1899). 

Case  of  a  man  aged  30  years  accus- 
tomed to  taking  antipyrin  for  mi- 
graine who,  after  one  dose  of  about 
22  grains  (1.42  -Gm.)  observed  the 
penis  to  turn  black.  Aside  from  the 
color  the  organ  was  normal.  Con- 
siderable tonic  treatment  is  usually 
required  in  these  cases.  H.  Mal- 
herbe  (Jour,  des  mal.  cut.  et  syph., 
July,  1904). 

Of  488  cases  of  antipyrin  poisoning 
reported  by  299  observers  in  the 
literature  from  1884  to  1907,  10,  or 
about  2  per  cent.,  are  reported  to  have 
resulted  fatally.  In  a  number  of  in- 
stances a  single  dose  of  5  grains 
(0.32  Gm.)  or  less  has  produced 
alarming  symptoms,  while  a  dose 
of  10  or  15  grains  (0.65  to  1  Gm.)  has 
produced  serious  collapse.  Untoward 
symptoms  appeared  so  promptly  in 
many  cases  as  to  lead  some  observers 
to  believe  that  the  manifestations  are 
largely  reflex  in  character,  inasmuch 
as  there  appeared  to  be  almost  no 
time  allowed  for  absorption  of  the 
drug  from  the  stomach  between  the 
time  of  ingestion  and  the  appearance 
of  the  symptoms.  This  uncertainty 
of  results  has  undoubtedly  been  an 
important  factor  in  bringing  about 
a  more  conservative  use  of  the  drug. 
In  the  reported  cases  of  poisoning  the 
cutaneous  symptoms  consisted  most 
often  of  a  rash  or  eruption  of  varying 
type,  frequently  with  swelling  and  se- 
vere itching.  Generally  the  symptoms 
appeared  promptly  after  the  inges- 
tion of  the  drug;  in  other  cases  they 
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were  delayed,  sometimes  for  several 
days.  They  usually  came  suddenly 
and  lasted  only  a  few  hours.  In 
not  a  few  instances  their  disappear- 
ance was  followed  by  desquamation. 
Edema  usually  affecting  first  the  face, 
especially  the  skin  around  the  eyes, 
but  sometimes  becoming  quite  gen- 
eral, was  also  observed.  Cyanosis 
was  noted  in  only  2  or  3  cases,  and 
pruritus  unaccompanied  by  a  rash  in 
a  very  few  instances.  Kebler,  Mor- 
gan, and  Rupp  (U.  S.  Dept.  of  Agri- 
cuL,  Bureau  of  Chemistry,  Bull.  No. 
126,  July  3,  1909). 

The  miLcous  membranes  in  many  in- 
stances show  similar  evidences  of  irri- 
tation or  active  vascular  disturbance. 
Swelling  of  the  buccal,  nasal,  and 
laryngeal  mucosae  may  occur,  and  ca- 
tarrhal inflammation  of  the  conjunc- 
tivae has  also  been  recorded.  The 
respiratory  mucous  membranes  may 
become  so  greatly  engorged  as  to  ren- 
der breathing  difficult. 

Case  of  a  man  of  32  in  whom  ap- 
peared, after  the  ingestion  of  10 
grains  (0.65  Gm.)  of  antipyrin,  dysp- 
nea, choking  sensations,  lachryma- 
tion,  and  swelling  of  the  facial  skin 
to  such  an  extent  that  the  eyes  were 
closed.  The  tongue  was  also  en- 
larged, but  there  was  no  skin  erup- 
tion. Recovery  almost  complete  the 
next  day.  Newton  (Quart.  Med. 
Jour.,  No.  6,  1897-8). 

Case  in  which  antipyrin  provoked, 
in  addition  to  a  skin  eruption,  blister 
formation  in  the  mouth  and  upon  the 
genitals;  also  nervousness  and  in- 
somnia. Danlos  (Bull.  Soc.  Franq.  de 
Dermat.  et  Syph.,  No.  14,  1903). 

Case  of  a  woman  of  54  years  who 
took  two  7>2-grain  (0.5  Gm.)  doses 
of  antipyrin  for  headache  and  de- 
veloped an  eruption  with  swelling  of 
the  skin.  Dyspnea  was  also  a  symp- 
tom. Roux  (Poitou  med.,  No.  18, 
1903). 

Urticarial  eruption,  with  itching  of 
the  genitals,  and  coryza  produced 
by  3   grains    (0.2   Gm.)    of    antipyrin. 


Leredde  and  Pautrier*  (C.-r.  de  la 
Soc.  de  Biol.,  Paris,  No.  55,  1903). 

The  authDr  reports  a  case  in  which 
the  exhibition  of  antipyrin  caused  the 
buccal  mucous  membrane  to  become 
covered  with  small  blisters.  These 
later  burst  and  became  confluent. 
Loebl  (Wiener  med.  Blatt,  No.  28, 
1905). 

Case  of  antipyrin  idiosyncrasy  in 
which  buccal  ulcerations  and  an  erup- 
tion of  vesicles  on  the  body  appeared 
every  time  the  drug  was  taken. 
Briining  (Charite-Annalen,  Berlin, 
No.  29,  1905). 

Nausea  and  vomiting  occasionally 
result  where  there  is  excessive  gas- 
tric irritability.  Burning  sensations 
in  the  epigastrium  and  diarrhea  are 
also  sometimes  produced. 

Case  of  a  woman  42  years  of  age 
in  whom  six  7^-grain  (0.5  Gm.)  doses 
of  antipyrin  taken  successively  with- 
in a  period  of  three  hours  caused 
persistent  vomiting,  vertigo,  great 
prostration,  and  loss  of  conscious- 
ness. Azema  (Toulouse  med.,  Sept., 
1907). 

Case  of  poisoning  from  7^4  grains 
(0.5  Gm.)  of  antipyrin  in  a  woman 
in  childbed.  An  erythematous  rash 
first  appeared.  Edema  of  the  lower 
limbs  and  diarrhea  ensued  on  the  fol- 
lowing day.  Gilles  (Toulouse  med., 
Sept.,   1907). 

Sweating  as  an  accompaniment  of 
the  action  of  full  doses  of  the  drug 
has  already  been  referred  to.  In  some 
cases,  especially  the  tuberculous,  it 
may  be  so  pronounced  as  to  become 
a  source  of  great  discomfort. 

Shivering  occurs  where  a  marked 
fall  of  temperature  has  been  produced 
by  the  drug,  and  is  evidence  of  an  at- 
tempt on  the  part  of  the  heat-regulat- 
ing centers,  as  the  effect  of  the  drug 
upon  them  is  waning,  to  increase  heat 
production  through  stimulation  of  ox- 
idative processes  in  the  muscles.  This 
is,  in  reality,  an  effect  for  which  the 
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antipyrin    is    only    indirectly    respon- 
sible. 

Cyanosis  occurs  less  frequently  af- 
ter antipyrin  than  after  acetanilide. 
This  is  doubtless  owing  to  the  fact 
that  the  former  is  much  less  active  as 
a  producer  of  methemoglobin  than 
the  latter.  When  cyanosis  does  oc- 
cur, there  is  frequently  dyspnea 
and  cardiac  acceleration.  After  large 
amounts  of  these  drugs,  cyanosis  may 
result  from  circulatory  depression, 
without  any  changes  in  the  blood  hav- 
ing necessarily  occurred. 

Case  of  an  anemic  girl  of  19  who 
took  a  draught  containing  5  grains 
(0.32  Gm.)  of  antipyrin  and  7  grains 
(0.45  Gm.)  of  potassium  bromide 
with  a  dram  (4  Gm.)  of  compound 
spirit  of  ammonia.  Toxic  symptoms 
appeared  in  ten  minutes.  A  few 
minutes  later  the  following  conditions 
were  present:  Cold  shivers;  severe 
and  gasping  dyspnea;  the  face  was 
swollen,  especially  about  the  eyes,  so 
much  so  as  to  prevent  any  possibility  of 
opening  them  or  of  seeing,  except 
with  great  difficulty,  the  pupil;  the 
body  was  covered  with  a  bright-red 
rash,  like  that  of  scarlet  fever,  in 
combination  with  wheals  of  different 
sizes.  The  temperature  in  the  axilla 
was  97°  F.,  and  the  pulse,  which 
was  very  intermittent,  was  only  50. 
She  complained  of  no  pain.  The 
tongue  was  very  dry.  The  lips  and 
general  aspect  were  decidedly  cya- 
notic. Stim.ulants,  including  strych- 
nine and  digitalis,  were  given.  The 
shivering  passed  ofif  in  about  three 
hours,  but.  the  other  symptoms  con- 
tinued about  eight  hours.  The  rash 
did  not  disappear  for  thirty  hours. 
E.  Webster  (Lancet,  Jan.  30,  1897). 

Collapse,  like  cyanosis,  is  less  to  be 
feared  after  antipyrin  than  after  ace- 
tanilide, but  it  is  said  to  occur  more 
frequently  with  the  former  than  with 
acetphenetidin.  '  Though  witnessed 
regularly  in  acute  poisoning  by  mas- 
sive  doses   of  antipyrin,   it   has  also 


frequently  occurred  under  moderate 
doses  of  the  drug,  especially,  though 
not  exclusively,  when  used  for  the 
purpose  of  reducing  fever.  Sudden 
drops  in  the  temperature  are  said 
particularly  to  invite  the  occurrence 
of  collapse.  The  symptoms,  of  which 
the  most  important  is  cardiac  weak- 
ness, may  be  Ijut  mild  and  transitory. 
In  other  cases,  however, — more  prop- 
erly to  be  classed  as  acute  antipyrin 
poisoning, — progressive  circulatory 
enfeeblement  may  take  place  and 
death  ensue.  The  cause  of  collapse 
under  moderate  doses  may  refer  to 
some  special  circulatory  weakness — 
temporary,  as  in  acute  infections,  or 
permanent — or  to  idiosyncrasy,  but 
collapse  has  also  been  ascribed  di- 
rectly to  the  sudden  fall  of  tempera- 
ture sometimes  occurring,  on  the 
ground  that  heat  is  a  stimulant,  and 
that  its  absence  or  reduction  is,  there- 
fore, conducive  to  depression.  Men- 
struating women  are  said  to  be  espe- 
cially liable  to   collapse    (Sollmann). 

Case  in  which  a  dose  of  10  grains 
(0.65  Gm.)  of  antipyrin  caused  acute 
pain  in  the  abdomen,  emesis,  and 
rapid  swelling  of  the  face,  almost 
closing  the  eyes.  This  was  followed 
by  two  periods  of  collapse,  one  last- 
ing a  half-hour.  Recovery  followed. 
The  patient  had  taken  similar  doses 
before  without  ill  effect.  H.  Blake- 
ney  (Brit.  Med.  Jour.,  July  8,  1899). 

Ischuria,  albuminuria,  and  hematuria 
are  among  the  more  rarely  encoun- 
tered untoward  effects  of  antipyrin. 
The  relative  frequency  of  their  occur- 
rence seems  to  correspond  to  the 
order  in  which  they  are  here  given. 
Renal  disturbances  already  present 
may  figure  as  a  predisposing  factor. 

Case  of  a  woman  of  29  who,  twenty 
minutes  after  taking  her  usual  remedy 
for  headache,  a  7^-grain  (0.5  Gm.) 
cachet  of  antipyrin,  began  to  sneeze 
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violently  and  persistently.  Lachry- 
mation,  running  at  the  nose,  and 
dryness  of  the  throat  were  noted, 
followed  by  dyspnea  and  marked 
precordial  distress.  The  face  became 
suffused,  the  lower  extremities  began 
to  itch,  and  an  erythema  appeared, 
extending  upward  from  the  limbs, 
and  eventually  becoming  general, 
though  the  face  was  spared.  The 
respiration  resembled  the  Cheyne- 
Stokes  type,  and  the  pulse  was  120, 
regular.  The  symptoms  disappeared 
in  a  few  hours  after  ingestion  of  hot 
tea  and  a  hypodermic  injection  of 
caffeine,  which  induced  copious  diure- 
sis. The  itching  was  relieved  with  a 
mentholated  paste  and  starch  pow- 
der. The  case  was  interesting  in 
that  there  was  shown  a  sudden  in- 
tolerance to  a  dose  of  the  drug  ha- 
bitually taken  with  impunity.  The 
intolerance  was  probably  due  to  im- 
paired renal  function,  as  the  patient 
had  noticed  on  the  preceding  days 
that  less  urine  was  being  passed 
than  usual.  Devoir  (Bull,  de  la  Soc. 
Med.  de  I'Yonne,  xlvii,  1906,  p.  ix). 

Symptoms  resembling  those  of  ciii- 
chonism,  especially  vertigo  and  tin- 
nitus awiiim,  are,  in  rare  instances, 
produced. 

Temporary  loss  of  vision  has  been 
recorded  several  times. 

Poisoning  by  antipyrin  in  a  mid- 
dle-aged woman  convalescent  from 
"typhomalarial  fever."  After  taking 
10  grains  (0.65  Gm.)  of  antipyrin,  20 
minims  (1.2  c.c.)  of  spiritus  ammonise 
aromaticus,  and  1  ounce  (30  c.c.)  of 
water,  she  was  very  pale,  but  not 
cyanotic.  No  swelling  of  the  eye- 
lids was  present,  but  there  was  al- 
most complete  loss  of  sight.  There 
was  a  rash,  resembling  that  of  urti- 
caria, which  disappeared  in  about 
eighteen  hours.  Patient  rallied  well 
on  the  administration  of  hot  coffee 
and  whisky.  Recovery.  F.  G.  Wal- 
lace (Lancet,  Feb.  6,  1897). 

Case  of  keratitis  due  to  antipyrin. 
Twenty-five  grains  taken  in  2  doses 
caused  the  formation  pf  41  superficial 


corneal    infiltrations.      Inouye    (Oph- 
thalmology, No.  2,  1905-1906). 

Case  of  man  33  years  old  who  had 
been  in  the  habit  of  taking  coal-tar 
analgesics  for  several  years.  Upon 
taking  130  grains  (8.5  Gm.)  of  anti- 
pyrin within  a  period  of  forty-eight 
hours,  vision  became  greatly  im- 
paired and  two  days  after  was  en- 
tirely gone.  Later  it  gradually  re- 
turned. Hotz  (Arch,  of  Ophthal., 
No.  35,  1906). 

A  paradoxical  rise  in  temperature 
has  been  mentioned  by  Lepine  as  oc- 
casionally following  the  use  of  anti- 
pyrin. 

[This  is  due  to  the  preliminary  and 
fleeting  rise  of  blood-pressure  which  oc- 
curs in  all  cases,  but  which  in  some  is 
unduly  prolonged.  It  is  in  such  cases  that 
fever  may  be  observed.     C.  E.  de  M.  S.] 

ACUTE  POISONING. 

Of  the  symptoms  witnessed  when 
antipyrin  is  taken  in  poisonous  amount, 
either  in  a  single  large  or  in  repeated 
smaller  doses,  lassitude  and  cyanosis 
are  among  tlie  first  to  appear.  Typically 
the  bluish  hue  is  seen  first  in  the  face 
and  hands,  spreading  later  to  other 
surfaces.  There  may  be  vomiting  and 
abdominal  pain.  The  pulse,  at  first, 
perhaps,  accelerated,  soon  shows 
signs  of  weakening,  and  the  extremi- 
ties become  cold.  Drowsiness  ap- 
pears, the  skin  may  become  partially 
anesthetic,  and  consciousness  is  soon 
after  lost.  This  may  be  preceded  or 
accompanied  by  a  stage  of  nervous 
excitement  involving  the  lower  brain- 
centers  and  spinal  cord,  manifested  in 
exaggerated  reflex  irritability,  trem- 
ors, or  actual  epileptiform  con- 
vulsions. When  this  disturbance 
subsides  a  pronounced  fall  in  temper- 
ature and  progressive  collapse  occur. 
The  pulse  becomes  infrequent  and 
feeble,  the  respiration  is  slow  and 
stertorous — sometimes     of     Cheyne- 
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Stokes  rhythm — and  the  pupils  are 
dihitcd  and  no  longer  react  to  lii^-ht. 
Death  may  occur  either  from  respira- 
tory or  circulatory  failure.  In  cases 
that  do  not  end  fatally,  itching-  of  the 
skin  and  an  erythematous  rash  not 
uncommonly  appear  during  the  period 
of  recovery. 

The  lethal  dose  of  antipyrin  cannot 
be  definitely  stated,  owing  to  the 
great  variation  in  its  effects  in  differ- 
ent individuals.  In  a  case  of  Barr's 
(cited  by  Wood),  35  grains  (2.25 
Gni.)  given  to  a  puerperal  vv^oman, 
followed  in  three  hours  by  half  this 
amount,  caused  death.  Forty-five 
grains  (3  Gm.)  had  a  fatal  effect  in 
a  patient  with  cardiac  weakness 
(Butler).  In  the  average  case  30 
grains  (2  Gm.)  are  required  to  induce 
dangerous  symptoms,  though  in  a 
few  instances  serious  poisoning  has 
been  caused  by  doses  of  10  grains 
(0.65  Gm.)  or  less. 

Case  of  poisoning  by  antipyrin. 
Within  a  quarter  of  an  hour  after 
taking  a  dose  of  10  grains  (0.65  Gm.) 
the  patient  felt  very  ilL  His  face  was 
cyanosed,  his  lips  and  nose  swollen 
and  blue,  and  his  eyes  almost  closed 
from  swelling  of  the  eyelids;  skin 
was  cold  and  clammy;  sweating; 
pulse  128,  very  weak,  small,  and  com- 
pressible. Pupils  widely  dilated.  Ad- 
ministered 5  grains  (0.32  Gm.)  of 
carbonate  of  ammonia,  %o  grain 
(0.0013  Gm.)  of  digitalin,  and  1/50 
grain  (0.0013  Gm.)  of  strychnine  in 
Yi  ounce  (15  c.c.)  of  vinum  aurantii. 
In  the  next  qvrarter  of  an  hour  the 
cardiac  condition  improved.  Recov- 
ery. H.  W.  McCaully  Hayes  (Brit. 
Med.  Jour.,  Feb.  1,  1896). 

Case  of  sudden  death  during  preg- 
nancy after  a  large  dose  of  antipyrin. 
Patient  had  had  a  bad  chill  and  lum- 
bar pains  after  getting  feet  wet.  Four 
cachets  of  antipyrin  were  taken  at 
once,  and  on  succeeding  days  salo- 
phen,   lactophenin,   and,exalgin.      On 


the  fifth  day  the  body  was  covered 
with  a  rash  such  as  is  sometimes 
seen  after  a  large  dose  of  antipyrin. 
Subconjunctival  hemorrhages,  bright 
red  and  elevated,  were  noted  in  both 
eyes  on  the  inner  side  of  the  cornea. 
The  abdomen  and  back,  as  well  as 
the  thorax  below  the  mammse,  were 
covered  with  purpuric  spots  of  differ- 
ent sizes.  The  tongue  and  teeth  were 
black,  the  gums  injected,  the  pulse 
120,  and  the  temperature  99°.  The 
pregnancy  seemed  to  be  progressing 
normally.  After  free  dry-cupping  to 
relieve  anuria  the  patient  died.  At 
autopsy  both  Livers  of  the  pericar- 
dium, the  peritoneum,  and  the  mucous 
membrane  of  the  stomach  and  upper 
part  of  the  duodenum  showed  abun- 
dant ecchymoses.  There  was  a  large 
subserous  heinorrhage  in  Douglas's 
pouch.  In  the  kidneys  the  hemor- 
rhages were  limited  to  the  connective 
tissue  under  the  capsules.  The  author 
thinks  the  toxic  effects  may  have  de- 
veloped because  of  poor  action  of  the 
liver  owing  to  the  biliary  stasis  due  to 
pregnancy.  The  case  is  of  interest 
because  many  women  take  quantities 
of  antipyrin  without  medical  advice, 
and  this  may  account  for  certain  ob- 
scure cases  of  sudden  death  during 
pregnancy.  Rudaux  (C.-r.  de  la  Soc. 
d'Obstet.,  de  Gynecol,  et  de  Pediatr., 
Oct.,  1903). 

Of  192  physicians  questioned  on  the 
subject  of  antipyrin  poisoning,  89,  or 
46.3  per  cent.,  stated  that  they  had 
observed  toxic  effects  from  this  drug 
(as  compared  with  1^  per  cent,  of  288 
physicians  having  seen  instances  of 
acetanilide  poisoning,  and  21.5  per 
cent,  of  306  physicians  having  seen 
instances  of  acetphenetidin  poison- 
ing). These  89  observers  reported 
105  cases  of  poisoning  by  antipyrin, 
including  5  deaths,  i.e.,  4.7  per  cent. 
The  character  of  the  fatal  cases  and 
the  doses  used  were  as  follows: — 

Pneumonia,  10  grains  (0.65  Gm.) 
every  two  or  three  hours.  Death  on 
third  day. 

Fever  (child),  20  grains  (1.3  Gm.). 
Death  in  two  hours. 

Acute    rheumatism,    antipyrin    dis- 
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pensed  instead  of  "aspirin,"  quantity 
not   stated.     Patient  died  suddenly. 

Headache,  10  grains  (0.65  Gm.)  fol- 
lowed by  IS  grains  (1  Gm.)  in  an 
hour. 

Neuralgia,  S  grains  (0.32  Gm.) 
every  three  to  four  hours;  1  dram 
(4  Gm.)  taken  in  two  days. 

Kebler,  Morgan,  and  Rupp  (U.  S. 
Dept.  of  Agricul.,  Bureau  of  Chem- 
istry, Bull.  No.   136,  July  3,  1909). 

TREATMENT  OF  ACUTE  POI- 
SONING. —  The  patient  should  be 
placed  in  the  recumbent  posture  and 
the  clothes  loosened.  The  stomach 
may  be  washed  out,  or  an  emetic  ad- 
ministered, if  it  seems  likely  that 
some  of  the  drug  has  not  yet  been  ab- 
sorbed; in  cases  with  marked  circu- 
latory depression,  however,  the  ad- 
visability of  this  measure  is  doubtful. 
The  chief  danger  to  be  apprehended 
in  this  condition  being  circulatory 
failure,  stimulants  such  as  caffeine  or 
hot,  strong  coffee,  digitalis  or  digi- 
talin,  strychnine,  atropine,  camphor, 
and  aromatic  spirits  of  ammonia  or 
ammonium  carbonate  are  indicated. 
Dyspnea,  if  severe,  may  be  relieved 
by  oxygen  inhalations.  Saline  solu- 
tion by  enteroclysis  or  hypodermo- 
clysis  may  be  availed  of.  The  appli- 
cation of  external  heat,  to  compensate 
for  the  excessive  amount  lost,  is  a 
valuable  measure.  Artificial  respira- 
tion may  be  required  in  desperate 
cases. 

CHRONIC  POISONING. 

Reported  instances  of  chronic  disturb- 
ances caused  by  the  continual  inges- 
tion of  antipyrin,  similar  to  those 
induced  by  acetanilide,  are  exceed- 
ingly few — so  much  so  that  antipyrin 
would  appear  to  be  a  much  safer  drug 
in  this  respect  than  acetanilide  and 
even  acetphenetidin.  Skin  affections; 
edema,  especially  facial;  digestive  dis- 


turbances, mental  hyperexcitability,  and 
pronounced  tremor  are  the  symptoms 
which  have  been  most  frequently  wit- 
nessed after  the  prolonged  use  of  anti- 
pyrin. Dauernst  observed  a  case  in 
which  the  nervous  symptoms  produced 
by  the  drug  resembled  those  of  dis- 
seminated sclerosis. 

Case  of  a  girl  aged  23,  of  neurotic 
type,  who  developed  a  mania  for  anti- 
pyrin upon  taking  up  its  use  for  head- 
ache. The  headaches  were  aggra- 
vated rather  than  relieved,  anorexia 
appeared,  and  hysterical  convulsions, 
with  prostration,  were  noted.  The 
amount  of  the  drug  taken  had  been 
increased  up  to  2  drams  (8  Gm.)  a 
day.  Cappelletti  (Rivista  sperim.  di 
freniatria.  No.  19,  1893). 

Case  of  antipyrin  habit  in  a  girl  of 
19,  with  symptoms  resembling  those 
of  gastric  ulcer.  The  doses  had  been 
gradually  increased  until  1  to  1>4 
drams  (4  to  6  Gm.)  were  taken  daily. 
G.  E.  Papillon  (Echo  med.  du  Nord, 
No.   1,  1897). 

Case  of  a  man  of  55  who  for  years 
had  suffered  from  headache,  always 
relieved  by  antipyrin.  The  daily  dose 
taken  was  from  15  to  30  grains  (1  to 
2  Gm.).  The  legs  showed  a  rash 
consisting  of  red-brown  pigmented 
papules  which  were  excoriated  by 
scratching.  The  patient  was  very 
emotional,  there  was  slight  nystag- 
mus, and  the  tongue  showed  fibrillary 
tremors.  The  upper  limbs  were  also 
tremulous  on  voluntary  movement, 
especially  in  complicated,  co-ordi- 
nated movements,  as  in  the  process 
of  dressing.  Gait  was  free,  but  a 
little  spastic.  Patellar  reflexes  were 
very  brisk;  plantar  reflexes,  normal. 
Sensory  response  a  little  retarded 
here  and  there.  Speech  normal. 
Arteries  markedly  degenerated;  heart 
normal.  Urine  contained  traces  of 
albumin.  The  symptoms  bore  a  certain 
likeness  to  disseminated  sclerosis,  but  it 
was  clear  that  the  case  was  not  an  ex- 
ample of  this  malady.  Dauernst  (Le 
Nord  med.,  April  15,  1904). 
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In  the  replies  of  400  physicians  to 
a   set   of    questions,    112   instances    of 
acetanilide  habit  were  reported,  7  of 
antipjrin    habit^    and    17   of   acetphenct- 
idin    habit.      Ill    effects    were    observed 
in  85  of  the  acetanilide  cases,  2  of  the 
antipyrin    cases,    and    7    of    the    acct- 
phenetidin    cases.       Kehler,     Morgan, 
and   Rupp    (U.    S.    Dept.    of  Agricul., 
Bureau  of   Chemistry,   Bull.    No.   126, 
July  3,  1909). 
[It  is  interesting  to  note  that,  aside  from 
the  last  abstract,  all  others  are  taken  from 
articles    published   several    or    even    many 
years  ago.     This  is  because  the  profession 
has  learned  to  use  small  doses,  and  also  to 
use  antipyrin  and  other  coal-tar  products 
judiciously,  thus  preventing  toxic  phenom- 
ena of  all  kinds,  in  cases  under  their  care. 
C.  E.  DE  M.  S.] 

TREATMENT  OF  CHRONIC 
POISONING. — For  information  con- 
cerning the  management  of  these  cases 
the  reader  is  referred  to  the  corre- 
sponding section  under  AcetaniHde. 

THERAPEUTICS.  —  As  Antipy- 
retic.— In  febrile  cases,  provided  the 
temperature  be  very  high,  the  use  of 
coal-tar  antipyretics,  including  anti- 
pyrin, is  still  sometimes  recom- 
mended, though  in  recent  years  the 
tendency  has  been  to  discard  these 
drugs  whenever  other  means  to  a  sim- 
ilar end,  especially  hydrotherapeutic 
measures,  can  be  employed.  It  is 
only  in  cases  of  hyperpyrexia  (tem- 
perature above  105.5°  F.)  that  a  drug 
such  as  antipyrin  may  be  said  to  be 
indicated. 

However  favorable  the  high  tem- 
perature in  these  cases  may  be  for  the 
destruction  of  noxse,  a  great  waste  of 
the  nitrogenous  body  constituents 
takes  place  through  accelerated  ca- 
tabolism,  and  this  state  of  affairs 
leads  rapidly  to  emaciation,  dimin- 
ished alkalinity  of  the  blood,  and 
degeneration  of  important  organs 
(Sollmann).      It    becomes    necessary. 


therefore,  to  apply  simultaneously  all 
clTective  methods  of  reducing  the 
temperature  at  our  disposal,  including 
the  coal-tar  drugs,  even  though,  in 
cases  where  the  fever  is  more  moder- 
ate, these  drugs  have  no  advantage 
over  cold  baths,  except  in  sparing  the 
patient  the  inconvenience  and  exer- 
tion which  the  latter  entail.  In  cases 
with  known  or  suspected  cardiac  or 
renal  weakness,  however,  special  cau- 
tion in  dosage  is  required,  or,  prefer- 
ably, total  abstention  from  the  use  of 
the  drug.  In  typhoid  fever  especially 
are  untoward  results  to  be  feared  and 
guarded  against.  Since  febrile  cases 
in  general  are  well  known  to  be  more 
susceptible  to  the  unfavorable  or  dan- 
gerous effects  of  the  coal-tar  drugs 
than  the  afebrile,  it  is  well  to  admin- 
ister the  antipyrin  in  small,  fre- 
quently repeated  doses  rather  than 
massive  single  doses.  Thus,  7^ 
grains  (0.5  Gm.)  may  be  given  at  first, 
and  repeated  later  if  the  action  is  in- 
adequate or  when  it  begins  to  wear  off. 

The  effect  of  antipyrin  on  the  tem- 
perature begins  in  about  half  an  hour 
after  its  ingestion,  and  continues  for 
a  variable  number  of  hours  (from  two 
to  ten,  according  to  Wood).  Pro- 
nounced diaphoresis  frequently  ac- 
companies the  action  of  antipyrin — 
distinctly  greater,  on  an  average,  than 
that  observed  after  acetanilide  or 
acetphenetidin. 

In  addition  to  these  effects  the 
drug  may  to  a  certain  extent  over- 
come restlessness  and  delirium — a  fact 
which  formerly  caused  antipyrin  to  be 
used  considerably  in  the  febrile  affec- 
tions of  children  (pneumonia,  typhoid 
fever,  scarlatina,  etc.),  irrespective  of 
hyperpyrexia. 

[So  many  deaths  occurred  when  anti- 
pyrin was  used  as  an  antipyretic  that  it  is 
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preferable  never  to  use  it  in  febrile  infec- 
tions. Its  antipyretic  action  even  at  best 
is  but  an  artificial  one,  since  it  is  only  the 
surface  temperature  that  is  redticed,  while 
the  central  temperature  is  raised.  This 
applies  also  to  chronic  febrile  infections 
referred  to  below.     C.  E.  de  M.  S.] 

In  the  hectic  febrile  movements  of 
pulmonary  tuberculosis  antipyrin  has 
been  tried^  sometimes  with  asserted 
satisfactory  results.  The  diaphoretic 
action  is,  however,  a  marked  disad- 
vantage. In  the  long-  run,  the  drug 
proves  too  depressing,  and  cannot  be 
recommended  in  these  cases,  all  the 
more  since  a  certain  degree  of  toler- 
ance to  it  may  be  established  upon 
repeated  use,  necessitating  an  in- 
crease in  dosage  for  the  securing  of 
adequate  effects. 

In  intermittent  fever,  antipyrin  has 
also  been  used;  it  exerts  no  specific 
action  on  the  causative  plasmodium, 
and  is,  therefore,  in  general,  im- 
measurably inferior  to  quinine.  In 
chronic  forms  of  malaria,  however, 
it  has  sometimes  proven  beneficial 
where  quinine  failed  to  act  (Antony). 
In  severe  malarial  cases  where  it  is 
desired  to  inject  quinine  hypodermic- 
ally,  antipyrin  has  been  given  in  com- 
bination with  this  drug,  according  to 
Laveran's  formula  (quinine  hydro- 
chloride, 3;  antipyrin,  2;  distilled 
water,  6)  ;  the  antipyrin  increases  the 
solubility  of  the  quinine  salt.  Santes- 
son,  among  others,  found  this  plan 
satisfactory. 

As  Analgesic. — Antipyrin  is  now 
of  far  greater  importance  as  an  anal- 
gesic than  as  an  antipyretic.  Its 
efificacy  in  pains  of  the  neuralgic 
t3^pe  has  brought  it  into  deserved 
prominence  as  an  advantageous  sub- 
stitute for  morphine  in  these  cases. 
In  certain  conditions  its  efifect  is  actu- 
ally superior  to  that  of  opiates.     In 


pain  arising  from  inflammatory  dis- 
orders, however,  its  action  does  not 
replace  that  of  opium. 

In  migraine  and  other  forms  of 
neuralgia,  amounts  ranging  from  5  to 
15  grains  (0.32  to  1  Gm.),  given  in 
successive  doses  of  5  grains  (0.32 
Gm.)  each,  at  one-half  to  one  hour 
intervals,  will  in  most  instances  give 
relief.  Sciatic  pains  also  frequently 
yield  to  antipyrin,  though  with  less 
uniformity  than  other  varieties  of 
neuralgia.  -3 

In  the  '"lightning  pains"  and  "gas- 
tric crises"  of  tabes  antipyrin  has 
been  prescribed  with  variable  results. 
Doses  so  large  as  to  be  more  or  less 
unsafe  are  generally  required  to  pro- 
duce an  impression  on  these  pains. 

In  herpes  zoster  ("shingles")  the 
drug  is  often  efifective. 

The  value  of  antipyrin  in  chronic 
rheumatic  or  gouty  pains  was  empha- 
sized by  Germain  See.  In  acute  rheu- 
matism the  drug  was  also  lauded  by 
the  same  author  as  being  superior  to 
salicylates  in  afebrile  cases.  Accord- 
ing to  Alanquat,  antipyrin  is  prefer- 
able to  salicylates  in  cases  where  there 
are  cardiac  complications,  especially 
where  the  organ  is  in  a  state  of  "ere- 
thism," as  it  is  less  of  a  depressant 
to  the  heart  than  salicylates  (excep- 
tion is  to  be  made,  however,  of  cases 
having  an  idiosyncrasy  to  antipyrin). 
He  quotes  Clement,  moreover,  as  hav- 
ing found  antipyrin  to  hasten  the 
resolution  of  serous  involvernents  in 
this  afifection. 

In  influenza,  especially  where  at- 
tended with  pains  in  the  back  and 
headache,  antipyrin  has  proven  itself 
a  valuable  remedy.  The  greater  the 
asthenia  in  any  given  case,  however, 
the  more  caution  should  be  exercised  in 
its  use.     Acetphenetidin,  the  mildest 
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of  the  coal-tar  analgesics  in  common 
use,  is  sometimes  recommended  in 
preference  to  antipyrin. 

In  pseudoangina  pectoris  anti- 
pyrin has  been  lauded  as  an  analgesic. 
In  true  angina  pectoris,  however, 
granting  that  antipyrin  is  a  constric- 
tor of  the  central  blood-vessels,  the 
use  of  the  drug  would  seem  to  be 
irrational,  though  See  reported  having 
arrested  anginal  attacks  in  4  cases  by 
means  of  injections  of  antipyrin  and 
inhalations  of  pyridine  (Manquat). 

As  Antispasmodic  and  General 
Sedative. — In  whooping-cough  anti- 
pyrin is  used  as  a  sedative  with 
marked  benefit  in  many  cases.  It 
probably  exerts  no  advantageous  ef- 
fect on  the  course  of  the  disease  in 
general,  though  le  Goff  has  claimed 
that  the  duration  of  the  affection  is 
shortened.  Its  chief  service  is  that 
of  lessening  the  frequency  and  sever- 
ity of  the  paroxysms  of  coughing, 
seemingly  by  diminishing  the  irrita- 
bility of  the  superior  laryngeal  nerve 
or  its  receptive  center.  Dubousquet- 
Laborderie  used  antipyrin  in  300 
cases,  with  9  deaths;  he  gave  it  in 
daily  doses  of  0.2  to  0.3  Gm.  (3  to  5 
grains)  at  first,  later  increased  to  1.5 
Gm.  (23  grains)  or  more.  In  very 
young  children  it  is  best  given  im- 
mediately after  the  paroxysms ;  in 
older  children,  with  the  meals. 

Antipyrin  employed  in  18  cases.  In 
17  the  number  of  attacks  and  their 
intensity  diminished  considerably,  and 
in  9  recovery  occurred  in  less  than 
twenty-five  days.  The  catarrh  disap- 
peared more  rapidly  than  is  ordinarily 
the  case  after  the  cessation  of  the  at- 
tack. The  only  untoward  effect  was  albu- 
minuria, which  appeared  in  2  cases; 
it  disappeared  promptly  upon  stop- 
ping the  drug  ani  instituting  a  milk 
diet.  Children  eliminate  antipyrin 
easily.     The  drug  was  given  in  Vichy 


water,  after  each  coughing  attack. 
Ingestion  of  milk  or  bouillon  after 
each  dose  recommended,  as  the"  anti- 
pyrin i.  thus  very  well  tolerated.  Le 
Goff  (Gaz.  hebd.  de  med.  et  de  chir., 
Oct.  22.  1896). 

Antipyrin  found  to  be  the  most 
serviceable  of  all  drugs  in  an  epi- 
demic of  whooping-cough.  It  seldom 
failed  after  two  or  three  doses  to 
stop  the  vomiting  after  the  coughing 
spells,  even  in  case^  where  it  did  not 
appear  to  influence  the  paroxysms 
themselves.  In  most  instances  the 
frequency  of  the  latter  would  diminish 
to  one-half  or  less.  The  dose  usually 
found  efficient  was  1  to  3  grains 
(0.065  to  0.2  Gm.)  four  to  six  times 
daily.  By  doubling  the  dose  at  bed- 
,  time,  a  comparatively  quiet  night's 
rest  was  often  obtained.  H.  N. 
Fletcher  (Practitioner,  April,  1907). 

Report  of  cases  of  pertussis  in 
which  15  drops  (0.9  c.c.)  of  a  2  per 
cent,  solution  of  antipyrin  were  in- 
jected into  the  larynx,  with  marked 
success,  by  means  of  a  special  pip- 
ette devised  by  Yankauer.  Fendler 
(Amer.  Jour,  of  Obstet.,  June,  1908). 

Quinine  and  antipyrin  can  be  de- 
pended on  to  abort  or  attenuate  per- 
tussis, but,  as  usually  given,  the  dis- 
like of  the  child  to  take  the  medicine 
leads  to  inadequate  dosage  or  to  its 
total  neglect.  This  can  be  obviated 
by  injecting  a  solution  of  the  drug 
into  the  rectum.  The  writer  has  1 
Gm.  (15  grains)  dissolved  in  25  Gm. 
(6  drams)  warm  water  and  injected 
three  times  a  day,  for  a  child  over  12, 
with  smaller  doses  for  children 
younger.  No  ill  effects  have  ever 
been  noticed  on  the  heart,  while, 
when  the  injections  are  commenced 
early,  the  disease  is  frequently 
aborted.  It  does  not  depress  the 
appetite  given  in  this  way,  and  the 
therapeutic  efifect  seems  to  be  con- 
stant and  reliable.  Senftleben  (Deut. 
med.  Woch.,  Jan.  14,  1909). 

In  chorea  antipyrin  is  highly  rec- 
ommended by  some  observers,  though 
in    the    hands    of   others    it    has    not 
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yielded  any  particularly  striking  re- 
sults. According-  to  Scribner,  the  drug 
is  effective  in  reducing  the  spasmodic 
movements  and  in  relieving  the  mus- 
cular and  joint  pains.  Progressive 
increase  in  dosage  is  often  necessary 
in  order  to  keep  up  the  primary  bene- 
ficial results.  It  is  recommended, 
however,  to  give  the  drug  in  small, 
frequently  repeated  doses,  rather  than 
fewer,  massive  doses,  in  order  that, 
upon  the  appearance  of  untoward  ef- 
fects (cyanosis  especially),  the  sud- 
den and  tardy  advent  of  which  is  one 
of  the  unpleasant  features  of  the  ac- 
tion of  this  drug,  stoppage  of  the 
remedy  may  lead  to  a  more  prompt 
arrest  of  its  action.  For  a  child  of 
5  years  the  proper  initial  dose  would 
be  2  or  3  grains  (0.13  to  0.2  Gm.) 
every  three  or  four  hours.  The  drug 
should  not  be  administered  too  long. 
Small  doses  of  digitalis  may  advan- 
tageously be  combined  with  it  for 
greater  safety  (Scribner). 

In  some  cases  of  hay  fever  antipy- 
rin  in  full  doses  has  been  found  use- 
ful, though  it  should  not  be  continued 
for  any  length  of  time. 

In  exophthalmic  goiter  antipyrin 
has  occasionally  proven  useful.  Cazal 
employed  it  to  reduce  nervousness 
through  sedation  of  the  centers.  Hin- 
shelwood  reported  a  case  in  which  it 
removed  Stellwag's  symptom  (retrac- 
tion of  the  upper  lid),  though  Graefe's 
symptom  persisted. 

Antipyrin  has  been  employed  with 
indifferent  success  as  a  nervous  seda- 
tive in  certain  other  affections,  in- 
cluding epilepsy,  bronchial  asthma, 
and  seasickness. 

In  children  antipyrin  has  proven 
useful  as  a  general  sedative  in  many 
conditions  associated  with  evidences 
of    excessive    irritability    of    sensory 


nervous  structures.  In  small  doses  it 
seems  to  be  almost  uniformly  well 
borne  in  childhood,  and  its  freedom 
from  hemolytic  action  and  from  the 
tendency  which  acetanilide  and  acet- 
phenetidin  possess  to  produce  cyano- 
sis is  an  advantage. 

Antipyrin  found  useful  in  condi- 
tions of  nervous  irritability,  pain, 
sleeplessness,  etc.,  associated  with 
teething.  Nervous  instability  leading 
to  vomiting,  diarrhea,  cough,  or  even 
eczema  at  the  eruption  of  every  new 
tooth  or  set  of  teeth  is  sometimes 
removed,  and  the  symptoms  checked, 
by  antipyrin.  This  includes  those 
cases  of  rickets  in  which  dentition  is 
associated  with  nervous  symptoms, 
though,  of  course,  antirachitic  treat- 
ment is  indicated  in  addition.  Dose 
used,  1  to  2  grains  (0.6S  to  0.13  Gm.) 
two  or  three  times  daily.  The  drug 
proved  strikingly  effective  in  3  chil- 
dren with  "night  terrors."  The  true 
cause,  e.g.,  depressed  general  health, 
digestive  disorder,  rickets,  congenital 
syphilis,  or  adenoids,  must,  however, 
always  be  sought  and  removed  in 
these  cases.  H.  N.  Fletcher  (Prac- 
titioner, April,  1907). 

In  dysmenorrhea  its  use  was  rec- 
ommended by  E.  C.  Rothrock  and  E. 
E.  Montgomery. 

For  relieving  the  so-called  "after- 
pains"  succeeding  childbirth  antipyrin 
has  been  found  useful.  It  has  also 
been  used  with  some  benefit  for  the 
purpose  of  quieting  a  tendency  to  the 
development  of  pains  before  the  full 
term  has  been  reached. 

During  lactation  antipyrin  may  be 
given  to  control  or  suppress  the  mam- 
mary function. 

Antipyrin  used  to  suppress  the  lac- 
teal secretion  in  19  cases.  It  was 
given  every  two  hours  in  capsules 
containing  4  grains  (0.26  Gm.).  The 
results  in  all  cases  were  very  favor- 
able. After  absorption  of  the  anti- 
pyrin the  breasts  became  empty 
and    soft,    and    the    lacteal    secretion 
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was  completely  suppressed.     Guibert 
(Jour,  des  prat.,  April  17,  1897). 

In  diabetes  mellitus  antipyrin  brings 
ab^nit  a  prompt,  more  or  less  marked, 
but  merely  temporary  diminution  in  tbe 
degree  of  glycosuria,  as  well  as  of  other 
symptoms.  According  to  Manquat, 
cases  in  which  the  elimination  of  sugar 
does  not  exceed  80  to  100  Gm.  (Zy.  to 
3  ounces)  to  the  liter  of  urine  can  be 
entirely  relieved  for  a  time  by  a  com- 
bination of  antipyrin  with  suitable 
diet ;  where  the  glycosuria  is  more 
pronounced,  improvement  may  never- 
theless be  obtained;  but  in  emaciated 
patients,  with  glycosuria  exceeding 
150  Gm.  (5  ounces),  no  results  what- 
ever are  to  be  expected.  Even  in 
favorable  cases,  continued  benefit 
from  antipyrin  can  only  be  obtained 
by  intermitting  the  administration  of 
the  drug  from  time  to  time,  e.g.,  giv- 
ing it  for  eight  or  ten  days,  then  stop- 
ping it  for  a  week.  Digestive  dis- 
turbances and  albuminuria  may  result 
upon  continued  use  of  the  drug.  The 
present  tendency  is  to  restrict  the  use 
of  antipyrin  to  cases  showing  partic- 
ular nervous  phenomena,  such  as  un- 
due excitability,  restlessness,  etc. 

The  manner  in  which  the  coal-tar 
drugs  act  in  diabetes  is  not  known. 
According  to  some,  they  act  as  nerve 
sedatives,  controlling  the  excessive 
glycogenesis  resulting  from  nervous 
overactivity. 

In  polyuria  of  medullary  origin,  an- 
tipyrin is  known  to  be  effective.  In 
that  of  interstitial  nephritis,  however, 
it  does  no  good  and,  in  fact,  is  contra- 
indicated  (Huchard). 

Local  Uses.  —  Locally,  antipyrin 
may  be  employed  for  its  analgesic, 
antiseptic,  and  styptic  effects.  St. 
Hilaire  and  Coupard  have  used  it  in 
conditions  attended  with  pharyngeal 


and  laryngeal  irritation,  and  have 
demonstrated  its  useful  local  anes- 
tlietic  properties.  They  recommend 
a  solution  of  1  part  of  the  drug  in  2V2 
parts  of  distilled  water,  employed  as 
a  spray.  According  to  the  former  ob- 
server, the  complete  insensibility  pro- 
duced by  this  strong  solution  persists 
for  one  to  two  hours. 

Under  ordinary  circumstances, 
however,  a  2  to  4  per  cent,  spray  is 
sufficient  to  afford  relief  in  acute 
coryza  or  pharyngeal  irritation.  An- 
tipyrin brought  in  contact  with  mu- 
cous membranes  causes  considerable 
smarting  and  burning,  especially  if 
used  in  4  per  cent,  or  stronger  solu- 
tions; it  is,  therefore,  advisable  al- 
ways to  precede  its  use  by  the  appli- 
cation of  cocaine. 

Clinical  experience  with  antipyrin 
as  a  local  anesthetic.  Employed  in 
50  -per  cent,  solution  as  a  local  appli- 
cation to  the  mucous  membrane  of 
the  nose,  it  brought  about  a  deep 
anesthesia.  However,  it  was  so  slow 
in  its  action  that  even  when  used 
with  adrenalin  several  applications  at 
intervals  of  two  to  three  minutes  had 
to  be  made  before  insensibility  of  the 
membrane  resulted. 

The  writer  also  reports  the  use  of 
antipyrin  by  injection,  preceded  by 
the  application  of  quinine  and  urea 
hydrochloride  and  adrenalin  to  the 
mucous  membrane,  for  the  resection 
of  the  turbinate  bones,  having  em- 
ployed it  successfully  23  times  with- 
out ill  effects.  He  has  used  it  the 
same  way  in  1  case  of  tonsillectomy 
with  satisfactory  results.  A.  Ephriam 
(Monats.  f.  Ohrenheilk.;  Kentucky 
Med.  Jour.,  Nov.  1,  1911). 

In  tonsillitis  antipyrin  may  be  used 
in  the  form  of  a  gargle.  Some  care  is, 
of  course,  necessary  as  to  dosage, 
and  the  patient  should  be  instructed 
not  to  swallow  the  solution  after 
gargling. 
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In  cystitis  with  ammoniacal  urine 
Cazeneuve  found  antipyrin  in  4  per 
cent,  solution  serviceable.  The  pain 
was  diminished  and  the  character  of 
the  urine  improved. 

Pruritus  is  sometimes  relieved  by 
antipyrin. 

As  a  local  anesthetic  in  operative 
procedures  involving  mucous  mem- 
branes antipyrin  has  been  used  to 
some  extent,  but  in  comparison  with 
the  numerous  good  local  anesthetics 
more  recently  introduced  it  presents 
no  advantage. 

In  cases  of  acute  tonsillitis  a  gar- 
gle composed  of  2^  drams  (10  Gm.) 
of  antipyrin,  2^  drams  (10  Gm.)  of 
potassium  chlorate,  3  ounces  (90  c.c.) 
of  peppermint  water,  and  8  ounces 
(240  c.c.)  of  distilled  water  is  use- 
ful whenever  the  painful  crises  occur. 

As    a    substitute    for    cocaine    in    a 
number    of    urethrotomies,    a    10    per 
cent,    solution   of   antipyrin  in    1   per 
•    cent,  phenol  was  used.     The  solution 
appeared  to  be  quite  as  efificacious  as 
cocaine.       It    should    be    fresh,    and 
should  be   allowed  to  remain   in   the 
urethra    for    ten    minutes,    as    a    rule. 
Unlike   cocaine,  the   styptic,  effect  of 
antipyrin    is    not    followed    by    second- 
ary   vascular    relaxation.      G.    Frank 
Lydston    (Jour,    of    Cut.    and   Genito- 
Urin.  Dis.,  May,  1898). 
Hypodermic    or    intramuscular    in- 
jections of  a  25  to  50  per  cent,  antipy- 
rin solution  have  been  given  in  order 
to  secure  the  analgesic  efifect  directly 
at  the  seat  of  pain  in  such  conditions 
as  sciatica,  supraorbital  neuralgia,  etc. 
Good    results    obtained    in    sciatica 
from  intramuscular  injections  of  anti- 
pyrin.    The  injections  were  given  in 
the  buttock,  close  to,  but  not  into,  the 
sciatic  nerve-    Pain  was  in  some  cases 
stopped    by    a    single    injection.      No 
untoward  effects  were  noted.     Three 
to    five    days    should    be    allowed    to 
elapse  between  successive  injections. 
Schener    (Jour,   de  med.   de   Bruxelles, 
Jan.,  1904).. 


Bergquist  employed  this  measure, 
followed  by  massage  at  the  point  of 
injection,  in  130  cases  of  lumbago, 
and  reported  122  as  having  been 
cured.  The  injections  themselves, 
however,  caused  very  sharp  pain  last- 
ing half  a  minute.  They  have  also 
been  known  to  produce  local  necrosis 
and  abscess  formation  (Ricochon 
and  Verneuil). 

In  the  presence  of  neuritis  such  in- 
jections are  believed  to  be  especially 
injurious. 

Antipyrin  tried  in  an  obstinate  case 
of  puerperal  coccygodynia  of  two 
years'  standing  in  which  extirpation 
of  the  coccyx  was  seriously  con- 
templated. Immediately  after  the 
first  injection  of  a  Pravaz  syringeful 
the  pain  markedly  decreased,  while 
after  a  third  it  disappeared  altogether 
and  never  recurred.  Goenner  (Cor- 
resp.  f.  Schweitzer  Aerzte,  Jan.  25, 
1895). 

In  local  hemorrhages  antipyrin  is 
valuable  as  a  styptic.  It  is  believed 
to  act  by  constricting  the  vessels  and 
inducing  retraction  of  the  tissues. 
The  antiseptic  property  of  the  drug 
is  also  useful  under  these  circum- 
stances, antagonizing  the  develop- 
ment of  bacteria  in  the  clot.  In  epi- 
staxis  antipyrin  may  be  applied  to  the 
bleeding  point  in  a  10  to  50  per  cent, 
solution  by  means  of  a  tampon.  The 
first-named  strength  of  solution  is 
generally  sufficient  for  all  ordinary 
purposes.  Roswell  Park  has  advised 
a  sterile  5  per  cent,  solution,  used  as 
a  spray,  on  a  compress,  or  as  an  in- 
jection. In  addition  to  epistaxis, 
the  drug  has  been  used  with  success 
in  dental,  tonsillar,  and  uterine  hem- 
orrhages. 

C.  E.  DE  M.  Sajous 

AND 

L.  T.  DE  M.  Sajous, 

Philadelphia. 
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ANTISEPTICS.  See  Various 
Drugs  of  this  Class  :  Mercury,  Iodine, 
Phenol,  etc. 

ANTITOXIC  SERUM,  ANTI- 
TOXIN, ANTIVENIN.  See  A'ari- 
ous  Diseases  in  which  Sera  are  used, 
also  Hematology. 

ANUS,   DISEASES   OF.    See 

Rectum  and  Anus,  Diseases  of. 

APHASIA.— SYNONYMS.— 

Aphrasia ;  alalia. 

DEFINITION.— Aphasia  is  a  par- 
tial or  total  loss  of  the  power  of 
expressing  one's  self  in  speech  or  of 
understanding  speech,  which  is  de- 
pendent upon  'Cerebral  disorder. 

VARIETIES.  — Two  chief  divi- 
sions of  the  affection :  motor,  or 
emissive  or  projective,  aphasia,  and 
sensory,  or  receptive  or  subjective, 
aphasia  are  recognized.  Each  variety 
includes  at  least  two  elementary 
forms :  aphemia  and  agraphia,  as 
motor  subdivisions,  and  visual  apha- 
sia, or  word-blindness  (alexia),  and 
auditory  aphasia,  or  word-deafness, 
as  subvarieties  of  sensory  aphasia. 
The  motor  aphasia  may  be  complete 
(aphemia)  or  there  may  be  only  some 
partial  defect  in  the  emissive  mecha- 
nism of  speech  (dyslexia,  paralexia, 
articulative  ataxia,  paraphasia,  para- 
lalia). The  agraphia  may  likewise  be 
complete  (agraphia)  or  partial  (para- 
graphia, dysgraphia).  Pantomimic 
speech,  so  called, — which  is  an  emis- 
sive form  of  speech  in  gestures,  signs, 
etc., — may  be  affected  totally  (amim- 
ia)  or  partially  (paramimia)  also. 
The  more  elaborate  subdivisions  of 
sensory  aphasia  are  based  upon 
qualitative  rather  than  quantitative  im- 
pairment. In  the  older  literature  all 
forms  of  sensory  aphasia  were  referred 


to  collectively  under  the  term  "amnesic 
aphasia,"  which  included  loss  of  the 
pictorial  memory  of  letters  and  words 
and  of  the  sounds  of  letters,  words, 
and  music.  It  included,  also,  loss  of 
the  power  of  understanding  the  mean- 
ing of  figures,  written  music,  and  other 
symbols.  In  the  more  recent  literature 
of  the  subject  the  term  "amnesic  apha- 
sia" has  been  rather  arbitrarily  re- 
stricted to  a  loss  of  the  naming  rather 
than  the  ideational  functions  of  speech- 
memory.  Loss  of  the  ideational  faculty 
is  expressed  by  the  term  "apraxia" 
(mind-  or  soul-  blindness).  Both  sen- 
sory and  m^otor  aphasia  may  be  divided, 
as  regards  the  anatomical  basis,  into  the 
cortical  and  subcortical  varieties.  The 
terms  "conceptional"  and  "conductive" 
are  practically  of  identical  significance 
with  the  terms  "cortical"  and  "sub- 
cortical." 

Amnesia  is  treated  in  a  separate 
article  under  the  title  of  Memory, 
Disorders  of. 

SYMPTOMS.  —  Motor  Aphasia 
(Aphemia). — In  motor  aphasia  the 
voluntary  act  which  must  be  carried  out 
to  give  expression  to  thought  by  the 
phonetic  co-ordination  of  the  muscles 
of  the  larynx,  tongue,  soft  palate,  and 
lips  is  not  performed.  The  patient  is 
seldom  unable  to  produce  sound,  but  he 
can  no  longer  produce  an  articulate 
sound.  Although  he  understands  what 
is  said  and  can  think,  he  is  unable  to 
give  expression  to  his  thought;  it  may 
be  possible  for  him  to  pronounce  letters 
or  even  meaningless  words, — he  may 
even  retain  some  words, — but  these  are 
usually  interjections  of  some  kind.  In 
some  cases,  nouns  only  or  verbs  only 
are  forgotten.  One  language  may  be 
forgotten  and  another  remembered. 
This  variety  of  aphasia  is  usually  en- 
countered in  persons  who  are  afifected 
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with  right  hemiplegia.  In  some,  how- 
ever, who  are  left-handed,  there  may 
be  left  hemiplegia.  In  some  cases,  al- 
though speech  is  impossible,  the  patient 
can  articulate  in  singing,  especially  if 
certain  well-known  airs  are  sung,  the 
words  in  that  case  having  become  inti- 
mately connected  with  the  notes. 

Case  of  transient  motor  aphasia, 
complete  anomia,  nearly  complete 
agraphia,  and  word-blindness  occur- 
ring in  a  left-handed  man  aged  42 
years,  a  coal  miner.  There  was  loss 
of  the  power  of  naming  objects  seen, 
felt  or  heard,  smelled,  or  tasted.  The 
patient  could  not  repeat  the  name  of 
an  object.  There  was  almost  com- 
plete word-blindness;  however,  the 
power  of  recognizing  and  reading  the 
numerals  was  preserved.  There  was 
inability  to  write  spontaneously,  ex- 
cept his  name  and  address,  and  the 
power  of  writing  from  dictation  was 
very  imperfect,  and  to  read  from  a 
copy  was  impossible.  The  muscles  of 
the  tongue  and  lower  part  of  the 
face  on  the  left  side  were  paralyzed. 
From  the  suddenness  of  onset  the 
condition  was  probably  due  to  an  em- 
bolus or  hemorrhage.  C.  S.  Potts 
(Jour.  Amer.  Med.  Assoc,  May  4, 
1901). 

Our  present  means  of  research  are 
unable  to  determine  the  exact  connec- 
tion between  the  Broca  localization 
and  the  remainder  of  the  cortex. 
There  is  evidently  a  comprehensive 
and  complicated  center  for  speech,  or 
rather  an  area  of  excitation,  both 
synchronous  and  successive  excita- 
tion, of  the  foci  aggregate.  Monakow 
(Deut.  med.  Woch.,  Sept.  23,  1909). 

Agraphia. — Agraphia  consists  in 
the  loss  of  the  memory  of  the  necessary 
movements  to  write.  In  an  uncompli- 
cated case  the  patient  is  able  to  speak, 
hear,  or  read  as  usual,  but  when  he  tries 
to  write  he  finds  that  he  can  no  longer 
do  so,  though  he  is  capable  of  copying 
letters  or  designs  placed  before  him. 
Pure    agraphia    is    uncommon,      It    is 


usually  associated  with  some  degree  of 
aphemia. 

Agraphia  can  only  occur  in  those 
persons  whose  education  is  sufficiently 
advanced  to  enable  them  to  write  auto- 
matically. 

Case  of  an  educated  man  58  years 
old  who  lost  the  power  to  write  even 
a  simple  letter,  though  perfectly  con- 
scious of  what  he  wished  to  say.  He 
also  had  symptoms  of  paresis  of  the 
right  side,  though  not  very  marked. 
The  condition  of  his  left  hand,  in 
which  there  were  no  signs  of  paresis, 
was  of  particular  interest.  While  the 
patient  could  perform  certain  move- 
ments with  it,  which  were  rather  of 
a  reflex  order,  other  voluntary  move- 
ments were  fruitless  and  not  directed 
to  attain  the  end  desired.  The  writer 
considers  this  to  have  been  a  case 
of  pure,  double  agraphia  without 
aphasic  disturbance  due  to  a  lesion  in 
the  left  side  of  the  brain.  The 
agraphia  of  the  left  hand  he  classes 
as  apraxic,  of  the  same  nature  as  the 
other  apraxic  motor  disturbances  of 
the  right  hand.  The  agraphia  of  the 
right  hand  was  confined  to  writing 
from  memory,  while  the  power  to 
copy  remained.  Heilbronner  (Miinch. 
med.  Woch.,  Sept.  25,  1906). 

Amimia. — Sign-language,  as  prac- 
tised by  deaf-mutes  in  gestures  and 
pantomimic  speech  generally,  may  be 
affected  by  a  cerebral  lesion.  Loss  of 
pantomimic  speech  is  often  coexistent 
with  aphemia  or  agraphia  or  both.  It  is 
rarely  or  never  found  alone,  although 
it  is  quite  possible  to  conceive  of  its 
separate  existence  in  one  in  whom 
this  faculty  had  been  especially  cul- 
tivated (Mills). 

Sensory  Aphasia. — Auditory  Apha- 
sia.— This  variety  is  more  rarely  met 
with  than  motor  aphasia.  Both  the 
reception  and  production  of  audible 
speech  are  deficient,  the  leading  symp- 
toms being,  on  the  receptive  side,  word- 
deafness  and,  on  the  productive  side, 
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word-amnesia  and  articulative  amnesia. 
Speech  and  separate  words  are  dis- 
tinctly heard  by  the  subject,  but  no 
meaning  is  attached  to  them.  Sounds. 
however, — such  as  that  of  an  engine- 
whistle,  an  alarm-clock,  the  hour, — are 
heard  and  recognized.  Right  hemi- 
plegia and  a  certain  amount  of  word- 
blindness  are  frequently  present.  Cer- 
tain cases  of  auditory  aphasia  hear  as  if 
spoken  to  in  a  foreign  tongue,  but  they 
cannot  understand  what  is  said,  al- 
though they  endeavor  to  do  so.  Other 
patients  understand  neither  what  is  said 
to  them  nor  what  they  themselves  say, 
but  can  repeat  words  after  another. 
They  repeat  like  parrots  (echolalia) 
what  is  said;  but  if  the  center  of  artic- 
ulate A'oice  is  still  partially  connected 
with  the  sensory  centers  of  audition 
and  the  latter  are  normal,  the  repetition 
of  the  word  may  suddenly  give  rise,  in 
their  mind,  to  the  idea  conveyed  by  the 
word.  Instead  of  articulate  speech  the 
phenomena  may  show  themselves  in 
connection  with  music  or  numbers.  In 
subcortical  word-deafness  the  patient 
hears,  but  does  not  understand.  He 
can,  however,  repeat  at  once  whatever 
he  hears,  and  write  it  down.  While 
writing  or  speaking  he  may  understand 
the  words  used,  but  not  after  the  me- 
chanical act  is  accomplished. 

Case  of  this  recently  recognized 
condition,  but  especially  important  in 
connection  with  the  examination  of 
school  children.  A  child  aged  11  is 
very  bright  and  healthy,  except  for 
her  defect  in  hearing  for  spoken 
speech,  and  rather  more  intelligent 
than  normal  children  of  her  age. 
When  spoken  to  she  makes  an  at- 
tempt to  repeat  the  sound,  but  if  she 
sees  the  lips  she  does  as  she  is  told, 
and  answers  as  far  as  she  can  ration- 
all}'.  The  functional  tests,  after  her 
education  had  proceeded  somewhat 
by    the    oral    method    of    treatment, 


showed    practically     normal     results, 
and    the    tympanic    membranes     are 
healthy.    Yet,  she  can  be  more  easily 
taught   by    the    oral    method,    though 
her    response    to    questions    heard    is 
improving.     It  is   diflicult  to   explain 
such    cases    on    any    hypothesis    save 
that  of  weakness  of  the  auditory  cen- 
ter.    Macleod  Yearsley  (Proceedings 
of    the    Royal    Society    of    Medicine, 
Sect,    for    Dis.     of    Children,    April, 
1909). 
Woi'd-bliitdiicss    (Alexia). — The   pa- 
tient sees  written  or  printed  letters  and 
words  and  may  be  able  to  distinguish 
one  from  another,  but  they  no  longer 
haxe    any    meaning    for    him.      Word- 
blindness  is  rarely  total,  however,  a  few 
words   or  letters   being  usually  under- 
stood;  nor  is  the  disorder  often  found 
existing  alone.      In   nearly   every   case 
there  coexists  either  word-deafness  or 
motor  aphasia  or  some  other  complica- 
tion of  speech. 

Word-blindness  is  often  found  in 
connection  with  right  lateral  hemianop- 
sia, or  concentric  diminution  of  the  field 
of  vision.  The  patient  can  no  longer 
read,  but  can  write ;  as  he  cannot  read 
what  he  has  written,  the  letters  and 
lines  are  sometimes  uneven  and  re- 
semble those  written  with  the  eyes  shut. 
In  the  right  hemianopsia  found  in  this 
connection  the  written  lines  always 
begin  on  the  left  side  of  the  page.  The 
visual  memory  of  numbers  may  be  pre- 
served or  may  also  be  lost  (ccvcitas 
numeralis) .  Word-blindness  can,  there- 
fore, be  divided  into  two  categories: 
In  the  one,  the  sense  of  the  letter  itself 
is  lost  {ccccitas  literatis)  ;  as  a  conse- 
quence, persons  who  generally  read 
slowly,  and  spell  out  each  word,  suffer 
the  total  loss  of  the  power  of  reading. 
In  the  other,  the  accompanying  hemia- 
nopsia prevents  the  general  physiog- 
nomy of  a  word  being  rapidly  taken  in 
by  the  patient  {ccecitas  verhalis). 
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The  writer  reported  in  1907  4  cases 
of    congenital    word-blindness    occur- 
ring in  the  same  family.     Thomas,  in 
1905,  called  attention  to  the  fact  that 
congenital   word-blindness   might   as- 
sume   a    family    type,    and    that    an 
hereditar}^  was  probable.    The  4  cases 
of  the  writer  support  this  contention, 
while  the  2  now  recorded  still  further 
confirm      the      hereditary      tendency, 
since  they   occur  in  the  second  gen- 
eration of  this   same  family,  and  are 
the   children   of  the   oldest   daughter; 
hence,  the  nephew  and  niece   of  the 
cases     previously     reported.       James 
Hinshelwood  (Brit.  Med.  Jour.,  Mar. 
18,  1911). 
Subcortical  Word-blindness. — In  sub- 
cortical alexia  the  patient  can  read  or 
copy,  but  he  does  not  understand  what 
he  does  until  the  movement  of  his  hand 
awakens  in  his  mind  the  sense  of  word- 
hearing     and     of     motor     articulation 
through  the  muscular  sense. 

In  pure  verbal  blindness  the  meaning 
of  the  words  may  be  lost,  but,  by  fol- 
lowing with  the  eye  the  form  of  the 
letters,  the  patient  finally  ma}^  spell  out 
the  word. 

Apraxia. — In  apraxia  (Kussmaul) 
the  patient  no  longer  recognizes  the  use 
of  objects  which  he  sees;  a  fork  to  him 
conveys  no  meaning  of  its  use.  Apraxia 
may  afTect  other  senses  besides  that  of 
sight, — as,  for  example,  hearing,  taste, 
smell,  etc., — the  sound  of  a  bell  may  no 
longer  convey  a  meaning  or  the  taste  of 
a  dish. 

DIAGNOSIS.— In  all  cases  of 
actual  or  suspected  aphasia  the  patient 
should  be  examined  as  to  his  ability: 
1.  (a)  To  speak  voluntarily;  (b)  to 
speak  clearly  and  distinctly,  pronounc- 
ing properly;  (c)  to  repeat  words  dic- 
tated aloud.  2.  (a)  To  write  volun- 
tarily letters,  words,  numerals,  and 
sentences;  (b)  to  write  from  dictation; 
(c)  to  copy;  (d)  to  understand  what 
he  has  written.     3.   (a)  To  understand 


words  and  sentences  spoken;  (b)  to 
understand  or  recognize  vocal  and  in- 
strumental music;  (c)  to  understand 
the  use  of  objects  named.  4.  (a)  To 
read  words,  letters,  numerals,  and  mu- 
sical symbols  if  previously  familiar 
with  them  ;  (b)  to  call  objects  by  their 
names;  (c)  to  recognize  the  use  of 
objects  exhibited;  (d)  to  read  and  com- 
prehend what  is  read.  5.  (a)  To  name 
and  recognize  the  use  of  objects  felt, 
tasted,  or  smelt. 

Word-deafness  must  be  distin- 
guished from  deafness.  If  the  patient 
does  not  suffer  from  aphemia,  it  will  be 
at  once  perceived,  from  his  ability  to 
hear  simple  meaningless  sounds,  that  he 
is  not  simply  deaf.  When  word-deaf- 
ness exists  in  combination  with  aphemia 
and  word-blindness  (this  latter  compli- 
cation is  uncommon)  the  diagnosis  must 
be  made  between  true  word-deafness 
and  apparent  deafness  with  dumbness 
in  a  non-hemiplegic,  demcxited  subject. 

If,  however,  the  symptoms  have  fol- 
lowed an  apoplectic  stroke  with  right 
hemiplegia,  the  affection  is  probably 
word-deafness  due  to  a  cortical  lesion. 

Word-blindness,  if  isolated,  is  easily 
recognized. 

Two  cases  among  public  school 
children  in  both  of  which  there  was 
said  to  be  alexia.  Besides  the  real 
inability  to  read  on  account  of  con- 
genital word-blindness,  there  was  a 
pseudoalexia  due  to  astigmatism  and 
other  congenital  visual  defects  in  a 
boy  in  whom  the  proper  glasses  cor- 
rected the  alleged  alexia.  Visual  de- 
fects which  give  an  apparent  alexia 
in  children  may  be  due  to  irregulari- 
ties in  the  development  of  the  eye  as 
the  result  of  hereditary  syphilis. 
Katz  (Roussky  Vratch,  Jan.  29,  1905). 

Aphasia,  or  Aphemia.  —  Aphasia 
should  be  diagnosticated  from  (1) 
mutism  due  to  melancholia;  (2)  mutism 
due    to   hysteria;    (3)    the    silence   ob- 


APHASIA    (PRITCHARD). 


51 


served  in  hcmiplegic  patients  who  speak 
with  (lifficuhy;  (4)  the  silence  observed 
in  hemiplegia  patients  who  are  suffering 
from  pseudobulbar  paralysis  of  cere- 
bral origin;  (5)  word-blindness  asso- 
ciated with  word-deafness.  All  these 
present  individual  characters  which 
must  be  studied  in  connection  with 
the  general  symptomatology  of  each 
affection. 

Centers  in  the  pons  and  medulla 
oblongata  preside  immediately  over 
mechanical  speech,  but  are  indebted 
for  much  of  their  activity  to  cortical 
influence.  What  is  known  as  sub- 
cortical motor  aphasia  seems  to  be  a 
connecting-  link  between  aphasia  and 
anarthria,  since  it  presents  the  phe- 
nomena of  both  the  latter.  In  every 
case  of  complete  cortical  motor  apha- 
sia there  is  a  dysarthric  component. 
To  be  able  to  demonstrate  the 
presence  of  the  latter,  the  writer  has 
devised  a  system  of  articulation  gym- 
nastics requiring  speech  co-ordina- 
tion, with  graphical  methods  for 
recording,  which  is  not  put  forward 
as  wholly  original,  since  Goldscheider 
has  done  work  of  a  similar  character, 
and  many  others  have  occupied  them- 
selves with  experimental  phonetics. 
Tracings  show  very  clearly  the  dif- 
ferences between  normal  articulation 
and  dj'sarthria.  Gutzinann  (Deut. 
med.  Woch.,  Oct.  12-19,  1911). 

Agraphia  arising  from  a  lesion  of 
the  center  of  writing  should  be  distin- 
guished from  (1)  the  purely  motor 
inability  to  write  due  to  hemiplegia 
and  (2)  the  agraphia  due  to  a  lesion 
of  the  visual  center  in  patients  of 
limited  education  and  who  copy  vis- 
ual images ;  (3)  the  agraphia  due  to  a 
lesion  of  the  auditory  center,  in  which 
the  patient  writes  only  what  is  men- 
tally heard  by  him,  but  cannot  write 
from  dictation. 

The  coexistence  of  word-blindness  or 
of  word-deafness  with  agraphia  should 


suggest  that  the  latter  might  be  due  to 
a  lesion  of  the  sensory  centers  (visual 
or  auditory),  especially  if  the  patient 
did  not  previously  write  automatically, 
for  agraphia  due  to  a  pure  lesion  can 
arise  only  in  cases  in  which  automatic 
writing  has  caused  the  development  of 
a  special  graphic  center. 

Infracortical  Motor  Aphasia.  —  A 
pure  motor  aphasia  without  word- 
blindness  or  word-deafness  is  likely  to 
be  of  infracortical  origin.  Cases,  how- 
ever, have  been  reported  in  which  an 
infracortical  lesion  has  caused  aphasia, 
word-blindness,  and  word-deafness. 

ETIOLOGY.— The  various  varie- 
ties of  aphasia  occur  almost  always  as 
a  manifestation  of  cerebral  lesion.  The 
most  common  factor  is  softening 
from  hemorrhage,  embolus,  or  throm- 
bus ;  next  in  frequency  are  cerebral 
tumors  and,  especially,  syphilitic 
lesions  (Fournier)  ;  traumatisms,  and 
meningoencephalitis. 

Aphasia  may  temporarily  occur  in 
the  course  of  many  acute  febrile  in- 
fections— of  the  puerperal  state,  dia- 
betes, nephritis,  and  gout — without 
any  evidence  of  organic  lesion.  These 
aphasias  are  undoubtedly  due  to  the 
toxins  engendered  by  the  specific 
bacilli  operating  directly  upon  the 
cells  of  the  cortex  concerned  in  the 
production  of  articulate  speech.  Gen- 
eral writers  have  noted  its  occurrence 
in  typhoid,  especially  in  children  and 
most  frequently  in  boys,  although 
occasionally  met  with  in  adults.  In 
acute  pneumonia,  also,  aphasia  is  to 
be  met  with  apart  from  any  other 
cerebral  sign  of  cranial  lesion.  In 
small-pox,  aphasia  has  been  pre- 
viously noted,  but  Combemale  states 
that,  while  paralytic  disturbances  of 
speech  in  small-pox  are  not  uncom- 
mon, true  vertebral  ataxia  is  rare.  The 
writer  records  a  case  of  otherwise 
uncomplicated  small-pox  in  a  boy 
aged  7  years.  He  spoke  no  word  for 
three  months   after  the   fall   of  tem- 
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perature  and  disappearance  of  acute 
symptoms.  Aldrich  (Amer.  Jour. 
Med.  Sci.,  March,  1903). 

Causes  of  lack  of  articulate  speech 
in  100  inmates  of  the  Western 
Pennsyh^ania  Institution  for  Feeble- 
minded. Thirty-five  were  epileptics, 
14  also  paralytics;  20  were  cases  of 
cerebral  paralysis,  and  44  patients 
were  idiots;  29  of  the  genetous  type 
and  11  microcephalous,  2  hydroce- 
phalic, 2  mongolian,  and  1  cretin.  Epi- 
leptic dementia  from  severe  and 
frequent  convulsions  was  credited  as 
the  cause  of  the  aphasia  in  6  of  the 
epileptics,  but  in  most  of  these  cases 
the  writer  considers  both  the  aphasia 
and  the  epilepsy  alike  due  to  some 
developmental  defect  and  advises  a 
careful  search  for  mechanical  impedi- 
ments to  speech.  If  the  patients  do 
not  then  respond  to  treatment,  an 
unfavorable  prognosis  should  be 
given.  In  cases  of  cerebral  paralysis, 
attempt  should  be  made  to  educate 
the  uninjured  hemisphere  whenever 
there  appears  to  be  any  possible 
chance  of  improvement.  The  head 
circumference  in  all  the  cases  classed 
as  microcephalic  was  less  than  17 
inches,  and  aphasia  was  simply  due 
to  apraxia.  C.  H.  Henninger  (Jour. 
Amer.  Med.  Assoc,  June  3,  1905). 

Agraphia  in  a  case  of  frontal  tumor. 
This  case  was  of  a  somewhat  unusual 
character,  because  of  the  presence  of 
agraphia  as  a  comparatively  isolated 
symptom  in  the  early  stage  of  the 
disease,  and,  even  when  to  this  was 
added  difficulty  in  use  of  words  and 
in  obeying  more  complicated  spoken 
commands,  still  the  agraphia  was  the 
distinctive  feature.  Monakow  asserts 
that  "pure  agraphia"  occurs  only  as  a 
hysterical  phenomenon;  its  relatively 
isolated  occurrence  as  a  symptom 
without  aphasia  or  apraxia  is  very 
rare.  The  writer  also  gives  a  resume 
from  literature  of  8  cases  of  apraxia 
in  2  of  which  the  left  frontal  lobe  was 
involved;  in  the  third  case  the  lesion 
involved  the  white  matter  of  the 
frontal  convolutions.  C.  MacFie 
Campbell  (Review  of  Neurol,  and 
Psych.,  June,  1911). 


Aphasia  may  present  itself  during 
enteric  fever,  small-pox,  and  puerperal 
fever.  Transient  aphasia — follovc^ing 
epileptic  or  hysterical  xonvulsions,  mi- 
graine, or  concussion  of  the  brain — has 
been  occasionally  observed,  and  certain 
degrees  of  the  affection  may  be  ternpo- 
rarily  present  and  even  recurrent  in 
states  of  profound  anemia  of  the  cere- 
brum and  in  alcoholism  of  the  chronic 

type. 

Case  of  an  alcoholic  and  hysterical 
woman  22  years  of  age  who  had  an 
attack  of  hysterical  aphasia  with 
aphemia,  agraphia,  word-  deafness 
and  blindness,  some  loss  of  memory, 
hemiplegia,  and  hemianesthesia  of  the 
right  side.  She  was  acquainted  with 
both  the  French  and  German  lan- 
guages, and  in  her  recovery  the  two 
were  dissociated.  The  aphasia  for 
French  passed  away  completely,  but 
for  German  only  partially.  This  case 
proves  that  hysterical  aphasia  may 
counterfeit  every  form  of  organic 
aphasia,  that  the  hysterical  mutism 
described  by  Charcot  is  nothing  else 
than  aphasia  of  transmission  (aphe- 
mia) uncomplicated  by  agraphia,  or 
verbal  deafness  or  blindness.  A  mu- 
tism is  met  with  in  hysterical  subjects 
which  may  be  termed  voluntary,  is 
not  due  to  aphasia,  and  should  be 
diflferentiated  from  the  hysterical  mu- 
tism of  Charcot.  Courmont  (Lyon 
med.,  June  18,  1905). 

Case  of  motor  aphasia  as  a  sequela 
to  scarlet  fever.  The  patient,  a  boy 
aged  6,  well  nourished,  had  a  chronic 
discharge  from  the  ears,  and  an 
attack  of  measles  three  months  pre- 
vious to  present  illness.  The  scarlet 
fever  started  with  nausea,  headache, 
vomiting,  and  high  fever  (105°  F.). 
Cerebral  symptoms,  as  restlessness, 
delirium,  and  mental  apathy,  were 
predominant.  The  patient  could  be 
aroused  for  medicine  and  nourish- 
ment, but  soon  sank  again  into  a 
mental  stupor.  On  the  fifth  day  of 
the  disease  his  ears  began  to  dis- 
charge, the  temperature  remaining 
high,  with  remissions,  till  the  seventh 
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day,  when  improvement  began  and 
amelioration  of  all  the  symptoms.  By 
the  middle  of  the  second  week  para- 
plegia of  the  left  side  was  noticed, 
with  motor  aphasia.  The  patient 
seemed  to  understand  words,  and  re- 
tained full  power  of  hearing,  but  the 
power  of  articulate  speech  and  of 
producing  complicated  movements  in 
the  region  of  speech  muscles  was 
wanting.  The  tongue  could  not  be 
protruded  well  and  deviated  to  the 
left.  The  paralysis  lasted  a  few 
weeks,  and  the  patient  is  gradually 
regaining  his  power  of  speech  three 
months  after  illness.  N.  Lawrey 
(Jour.  Amer.  Med.  Assoc,  July  17, 
1909). 

Transient  aphasia  and  paralysis  or 
cerebral  crises  occur  in  states  of  high 
blood-pressure  and  in  arteriosclerosis. 
The  symptoms  vary  greatly,  but  tend 
to  repeat  themselves  in  the  attacks. 
Transient  aphasia  is  one  of  the  most 
common:  inability  to  talk,  conscious- 
ness of  it,  no  paralysis,  emotional  dis- 
turbance, and,  within  a  few  hours, 
complete  recovery;  loss  of  the  power 
to  write  and  hemianopsia  may  be 
present.  Sensory  disturbances  rarely 
occur  alone;  paresthesije  may  exist 
with  the  aphasia.  Motor  paralysis  is 
the  inost  common  symptom,  and  may 
be  hemiplegia,  or  only  the  face  and 
hand  or  arm  may  be  involved.  The 
paral3^sis,  rarely  complete,  has  a 
transient  character,  which  with  the 
recurrences  give  it  a  peculiar  stamp. 
Complete  recovery  is,  of  course,  seen 
in  monoplegias  and  hemiplegias  of 
organic  origin,  but  not  in  a  few  hours 
or  a  day.  The  mental  features  are  in- 
teresting. Confusion  of  thought  is 
common,  and  einotional  disturbances, 
which  are  very  natural  under  the  cir- 
cumstances. The  transient  attacks 
of  mental  aberration — forgetfulness 
or  slight  delirium — seen  sometimes  in 
arteriosclerosis,  may  be  the  physical 
counterparts  of  the  motor  attacks; 
loss  of  consciousness  is  not  common. 
The  diagnosis,  usually  easy,  is  based 
on  the  existing  conditions  of  high 
tension,  or  sclerosis,  or  both,  the 
slight  and  transient  character  of  the 


attacks,  and  the  recurrences.  Slight 
paralyses  due  to  hemorrhage  or 
softening  rarely  pass  away  so  quickly, 
and  it  maj'  be  weeks  before  a  patient 
speaks  clearly  or  uses  the  hand  freely. 
Numbness,  tingling,  and  slight  weak- 
ness of  one  side  with  headache  may 
be  precursors  of  a  '"stroke,"  in  which 
case  the  symptoms  are  not  transient, 
but  progressive.  In  sclerosis  of  the 
cerebral  arteries  small  foci  of  soften- 
ing are  not  rare,  and  some  of  these 
may  produce  symptoms.  The  prog- 
nosis is  largely  that  of  sclerosis.  W. 
Osier  (Can.  Med.  Assoc.  Jour.,  Oct., 
1911). 


Diagram  showing  the  approximate  sites  of  the 
four  word-centers  and  their  commissures.  {Bas- 
tian.) 

PATHOLOGY.  — Motor    Aphasia. 

— Pure  aphasia  of  articulation  is  due  to 
a  lesion  of  the  foot  of  the  third  left 
frontal  convolution  (Bi'oca's  convolu- 
tion). If  the  lesion  affects  more  than 
this  region,  other  symptoms  are  present. 
If  the  lesion  occupies  but  a  portion  of 
the  region,  the  aphasia  may  be  partial 
only :  for  instance,  nouns  only  will  be 
missing.  In  persons  habitually  left- 
handed  a  lesion  of  the  third  right 
frontal  convolution  may  produce  motor 
aphasia.  In  persons  w^ho  are  ambidex- 
trous the  aphasia  is  of  slighter  degree 
and  is  more  transient.  The  lesion  may 
be  either  cortical  or  subcortical.  As  a 
rule,  in  the  subcortical  cases  the  defect 
is  rarely  complete. 

Marie  wrote  in  1906  a  series  of  very 
forcible  articles  denying  any  relation- 
ship whatever  between  lesions  of  the 
third  left  frontal  convolution  (Broca's) 
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and  defects  of  motor  speech.  He  local- 
izes all  speech  functions  in  that  region 
of  the  brain  known  as  "Wernicke's 
zone,"  which  includes  the  posterior  part 
of  the  insula  and  of  the  lenticular 
nucleus  and  the  posterior  part  of 
the  first  two  temporal  convolutions 
and  part  of  the  occipital  lobe.  He 
denies  the  existence,  indeed,  of  motor 
aphasia,  substituting-  the  term  anar- 
thria.  Much  animated  and  some 
acrid  discussions  followed  Marie's 
teachings,  but,  apart  from  the  dis- 
tinguished approval  of  Dercum,  but 
little  support  has  been  given  to 
Marie's  views,  and  the  old  order  of 
orthodox  belief  seems  to  have  reas- 
sumed  its  dominant  control. 

Broca's  convolution  is  not  con- 
cerned in  what  is  usually  called  "pure 
motor  aphasia."  The  lesion  is  sit- 
uated in  a  quadrilateral  area  bounded 
in  front  by  a  transverse  line  leading 
from  the  anterior  end  of  the  insula  to 
the  lateral  ventricle,  internally  by  the 
ventricle  and  the  internal  edge  of  the 
hemisphere,  behind  by  a  transverse 
line  leading  from  the  posterior  end  of 
the  insula  to  the  internal  edge  of  the 
hemisphere.  Without  being  dog- 
matic, the  writer  would  be  inclined  to 
limit  the  localization  still  more  to  a 
"lenticular  zone"  situated  between  the 
convolutions  of  the  island  of  Reil  and 
the  lenticular  nucleus,  and  in  the 
white  matter  between  the  external 
portions  of  the  lenticular  nucleus. 
Pierre  Marie  (Bull,  et  mem.  de  la 
Soc.  med.  des  hop.  de  Paris,  Dec.  14, 
1906). 

Case  showing  that  motor  aphasia 
can  arise  apart  from  a  lesion  of 
Broca's  convokition.-  There  was  no 
destruction  of  the  first  temporal 
convolution,  only  a  lesion  of  the  sub- 
jacent white  substance;  the  defects  of 
auditory  memory  cannot  be  due 
therefore  to  a  lesion  of  the  supposed 
center  for  auditory  memories;  and 
since  the  supposed  center  for  visual 
memories  was  also  intact,  the  defects 


of  visual  memory  in  this  patient  could 
not  be  due  to  a  lesion  of  this  center. 
The  motor  aphasia  was  due  to  a 
lesion  of  the  path  between  the 
"inner"  speech  center  and  the  bulbar 
nuclei;  the  accessory  disturbances  of 
speech,  the  defects  of  verbal,  audi- 
tory, and  visual  memories,  to  an  en- 
feeblement  of  the  cellular  mechanism 
which  gives  rise  to  images  in  the 
frontal  lobe.  Bernheim  (Rev.  de 
med.,  April  10,  1907). 

Discussing  Marie's  recent  dictum 
that  motor  aphasia  is  not  caused  by 
destruction  of  Broca's  convolution, 
the  writer  details  the  case  of  a  man 
who  received  a  blow  from  a  hatchet  on 
the  head  at  the  age  of  47,  and  suffered 
from  aphasia  afterward.  The  blow 
caused  loss  of  consciousness;  a  de- 
pressed fracture  of  the  skull  was  pro- 
duced, running  vertically  upward  and 
a  little  forward  for  four  inches  from 
just  above  and  in  front  of  the  left 
ear.  Several  long  fragments  of  bone 
that  had  lacerated  the  cortex  were 
removed;  the  wound  healed  by  first 
intention.  This  was  in  1891;  a  few 
months  later  the  patient  exhibited  a 
moderate  amount  of  right  facial 
paresis  and  a  little  weakness  of  the 
right  arm  and  hand,  and  typical 
motor  aphasia.  Since  that  date  the 
patient  has  been  periodically  exam- 
ined again,  and  has  shown  contin- 
uous improvement  in  his  pronuncia- 
tion and  vocabulary.  Thus,  in  1893 
he  had  difficulty  in  counting  aloud  up 
to  10,  and  could  talk  but  little ;  in 
1895  he  could  count  up  to  100  and 
more  with  ease,  and  could  express 
his  ideas  well,  although  his  pro- 
nunciation of  certain  words  was  bad 
— probably  for  want  of  better  educa- 
tion. A  table  of  the  patient's  pro- 
nunciation of  numerous  words  and  of 
his  answers  to  certain  questions  on 
various  dates  up  to  1906  is  given,  and 
conveys  a  clear  idea  of  the  progress 
he  made  in  his  speech.  He  was  at  all 
times  able  to  understand  spoken 
words.  This  case  supports  the  older 
view  that  there  is  such  a  thing  as 
motor  aphasia   due   to  injury  of  the 
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posterior  part  of  the  third  left  frontal 
convolution.  G.  Pieraccini  (Riv.  Crit. 
di  Clin.  Med.,  No.  5-6,  1907). 

Lesions  restricted  to  the  lenticula 
apparently  do  not  cause  sensory 
symptoms.  Motor  symptoms  probably 
result  from  lesions  situated  in  cer- 
tain parts  of  the  lenticula;  speaking 
generally,  the  lenticula  may  be  re- 
garded as  a  motor  organ.  Anarthric 
or  dysarthric  speech  disorders  result 
from  lesions  of  some  portion  of  the 
left  lenticula,  which  probably  con- 
tains centers  which  are  concerned 
with  the  movements  which  make 
speech  possible.  Destructive  lesions 
of  certain  portions  of  the  lenticula 
probably  cause  a  paresis  of  the  limbs 
or  face;  the  paresis  or  paralysis 
caused  by  such  lesions  of  the  lenticula 
differs  from  that  produced  by  cap- 
sular lesions,  the  impairment  of 
power  being  so  severe  and  not  being 
so  characteristic  in  the  former  as  in 
the  latter  case;  and  from  that  pro- 
duced by  cortical  lesions  in  that  it  is 
less  likely  to  be  dissociated;  although 
dissociated  lenticular  paresis  may 
occur. 

While  the  diminution  of  power 
which  results  from  a  destructive  len- 
ticular lesion  is  permanent,  it  is  usu- 
ally not  intense.  Persistent  true 
motor  aphasia,  as  this  form  of  speech 
disorder  is  generally  understood,  is 
not  caused  by  a  lesion  restricted  to 
the  lenticula,  no  matter  what  its  size 
or  destructiveness.  This  insula,  cor- 
tex, and  subcortex  play  an  important 
part  in  speech  phenomena,  one  en- 
tirely dififerent  from  that  played  by 
the  lenticula  and  the  internal  capsule; 
the  insula  is  a  part  of  the  cortical 
motor  center  for  speech,  Broca's  con- 
volution probably  forming  with  the 
insula  the  entire  .cortical  motor  cen- 
ter for  speech.  Motor  aphasia  may 
be  present  without  a  lesion  of  the 
left  third  frontal  convolution.  The 
lenticula  forms  too  large  a  portion 
of  the  cerebral  hemisphere  to  be  re- 
garded merely  as  a  vestigial  organ. 
Mills  and  Spiller  (Jour,  of  Nerv.  and 
Mentc  I  Dis.,  Oct.,  1907). 


Case  of  aphasia  in  which  the  area 
to  lesion  of  which  Marie  ascribes  the 
symptoms  of  aphasia  was  thus  com- 
pletely destroyed.  On  the  other 
hand,  although  a  part  of  the  foot  of 
the  left  third  frontal  convolution  had 
escaped,  a  great  part  had  been  de- 
stroyed, together  with  the  fibers 
leading  from  it.  J.  Sabrazes  and  R. 
Duperie  (Jour,  de  med.  de  Bordeaux, 
Feb.  9,  1908). 

The  result  of  half  a  century's  re- 
search in  the  study  of  aphasia  is  as 
follows:  The  fundamental  facts  es- 
tablished by  Broca  and  later  by  Wer- 
nicke have  stood  the  test  of  time. 
The  hope  of  increasing  the  exactness 
in  localization  appears  to  be  justified, 
but  the  further  anticipation  of  pene- 
trating into  the  relationship  between 
the  physical  and  psychical  cannot  be 
entertained.  All  the  work  done 
jointly  by  other  observers  does  not 
equal  that  produced  by  Broca  and 
Wernicke.  Much  of  the  former  has 
been  in  vain,  or  has  led  to  erroneous 
views,  but  it  cannot  be  said  that  all 
of  it  has  been  misdirected.  Many  de- 
tails have  been  built  up  on  the  foun- 
dation originally  established.  Heil- 
bronner  (Miinch.  med.  Woch.,  April 
18,   1911). 

Necropsy  findings  in  1  of  3  cases  of 
aphasia  previously  reported  by  the 
writer.  Notwithstanding  the  total 
destruction  of  the  region  supposed  to 
contain  the  centers  for  speech,  the 
patient  regained  the  faculty  of  spon- 
taneous speech,  lost  for  a  time.  The 
patient  was  a  woman  of  54  with  right 
hemiplegia  and  contracture,  and  the 
mental  faculties  became  more  and 
more  clouded  to  complete  dementia, 
but  the  speech  gradually  approached 
normal.  Bernheim  (Revue  de  med., 
Feb.,  1912). 

Agraphia. — True  agraphia  almost 
always  occurs  as  a  result  of  a  lesion  of 
the  foot  of  the  second  left  frontal  con- 
volution or  of  the  subcortical  fibers 
therefrom.  Agraphia  is  generally 
found,  however,  associated  with  some 
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Series  of  perimeter  charts  in  a  case  of  com- 
plete agraphia  and  almost  complete  word- 
blindness,  with  right-sided  bilateral  temporal 
hemianopsia.  (The  black  area  represents  the 
blind  parts  of  the  fields.)  Chart  1  represents 
the  fields  of  vision  on  Nov.  17th.  Chart  2  rep- 
resents the  fields  of  vision  on  Nov.  24th.  Chart 
3  represents  the  fields  of  vision  on  Dec.  1st. 
Chart  4  represents  the  fields  of  vision  on  Dec. 
8th.  Chart  5  represents  the  fields  of  vision  on 
Dec.  15th.     iByrom,  Bramwell.'' 


form  of  motor  aphasia,  rarely  existing 
alone. 

Sensory  Aphasia. — Cortical  word- 
deafness  is  usually  caused  by  a  lesion 
of  the  middle  or  posterior  portion  of 
the  first  and  second  left  temporal  con- 
volution, chiefly  the  first.  Auditory 
speech  is  not,  however,  so  exclusively 
a  left  brain  function  as  is  motor  speech ; 
hence  the  fact  of  incomplete  and  more 
transient  types  of  speech-defect  from 
unilateral  lesions  of  this  region.  Lesions 
afifecting  the  subcortical  white  fibers 
from  this  area  give  rise  to  the  subcor- 
tical type  of  word-deafness,  as  it  is 
termed. 

Cortical  word-blindness  is  caused  by 
a  lesion  of  the  posteroinferior  portion 
of  the  second  left  parietal  convolution 
(angulo-occipital  region). 

Lesions  afi^ecting  the  optic  radiations 
of  Gratiolet  cause  the  subcortical  variety 
of  alexia.  Interruptions  of  relations 
through  commissural  fibers  with  any  of 
the  associated  speech-areas  will,  of 
course,  result  in  one  of  the  mixed  forms 
of  aphasia  or  in  subcortical  alexia. 

PROGNOSIS.— Functional  apha- 
sia associated  with  hysteria,  migraine, 
epilepsy,  fugitive  edematous,  or  toxe- 
mic states  or  from  intracranial  pressure 
(temporary)  or  shock,  usually  disap- 
pears promptly ;  aphasia  from  syphilitic 
thrombosis  or  endarteritis  obliterans  is 
also  readily  responsive  to  specific  treat- 
ment. The  prognosis  is  always  better 
in  young  children  than  in  those  of  adult 
life,  as  much  may  be  accomplished  by 
vicarious  or  compensatory  education  of 
the  right  brain. 

Word-deafness  may  continue  per- 
manently, but  it  frequently  improves 
through  the  co-operation  of  other  sen- 
sory centers,  and  especially  the  visual 
center.  The  patient,  noting  the  move- 
ments  of    the   lips   in   those   who   are 


APHASIA    (PRITCHARD). 


57 


speaking  to  him,  recalls  motor  images 
which  articulation  of  the  same  words 
would  require  in  him. 

Word-hlindness  does  not  improve  in 
some  cases ;  in  others  a  painstaking  and 
early  re-education  may  be  carried  out, 
by  which  new  images  may  be  created  in 
the  visual  memory  by  the  help  of  the 
motor  and  auditory  memories. 

Aphasia  proper,  or  aphemia,  occa- 
sionally remains  the  same  from  the 
beginning  to  the  end,  no  improvement 
being  visible ;  usually,  however,  words 
return  very  gradually.  Recovery  in 
such  cases  is  never  complete. 

Some  cases  recover  almost  immedi- 
ately. This  almost  alwa3^s  occurs  in 
cases  of  complete  aphasia,  and  would 
seem  to  be  of  dynamic  origin,  like  the 
mutism  of  hysteria  or  of  terrified 
persons. 

Agraphia  is  in  some  cases  recovered 
from  in  the  sense  that  the  patient  learns 
to  write  with  the  left  hand.  The  writ- 
ing does  not  resemble  that  performed 
with  the  right  hand,  and  in  some  cases 
it  is  written  from  right  to  left,  as  in 
mirror-writing. 

Supracortical  motor  aphasia  is  less 
serious  than  cortical  motor  aphasia,  be- 
cause the  intelligence  is  less  affected, 
the  center  of  language  itself  being  in- 
tact and  only  the  path  of  communication 
being  interrupted. 

Recovery  occurs  more  frequently 
than  in  cortical  motor  aphasia. 

TREATMENT.— When  there  is  no 
paralysis  present,  mental  overwork  is  a 
frequent  cause  of  aphasia.  Prolonged 
rest  alone  secures  relief.  Any  disorder, 
concomitant  or  causative,  that  may  be 
present  should  receive  careful  attention. 
At  the  same  time  the  patient  should  be 
taught  to  overcome  the  aphasic  symp- 
tom; considerable  patience  is  usually 
required.     When   the   aphasia   is   asso- 


ciated with  right-sided  paralysis  or 
convulsions,  the  treatment  of  the  lat- 
ter condition  l^y  alteratives,  potassium 
iodide,  or  mercury,  if  a  syphilitic  taint 
be  present,  sometimes  brings  about 
rapid  recovery. 

A  graphic  center  should  be  made  to 
develop  in  the  right  side  of  the  brain 
by  practising  writing  with  the  left 
hand.  To  secure  the  end  in  view,  it  is 
not  sufficient  to  be  able  to  write  leg- 
ibly with  the  left  hand,  each  letter 
being  formed  by  a  distinct  and  sus- 
tained effort,  the  will  consciously 
guiding  every  movement  of  the  pen 
or  pencil.  The  required  development 
of  the  right  graphic  center  is  not 
attained  until  by  practice  the  move- 
ments of  the  left  hand  in  writing  have 
become  instinctive,  as  those  of  the 
right  hand  are.  When  this  is  the  case, 
there  is  good  reason  to  believe  that 
no  lesion  of  the  left  side  of  the  brain 
would  deprive  the  patient  of  the 
power  to  write.  And  it  is  far  from 
impossible  that  the  power  of  speech 
would  also  be  retained,  because  of 
the  close  functional  connection  be- 
tween the  speech  center  and  the 
graphic  center.  But  if  only  the  fac- 
ulty of  writing  were  preserved,  the 
importance  of  that  to  the  patient 
would  be  immeasurable.  F.  C.  Coley 
(Practitioner,   Aug.,   1909). 

Injury  to  the  skull,  especially  when 
there  is  depression  of  the  inner  plate, 
tumors,  cerebral  hemorrhage,  and  other 
conditions  capable  of  inducing  cerebral 
pressure,  requires  appropriate  surgical 
procedures. 

Case  of  motor  aphasia  due  to  the 
pressure  of  a  blood-clot  on  Broca's 
convolution  in  which  trephining  was 
followed  by  recovery.  The  patient,  a 
man  aged  29,  fell  down  a  flight  of 
stairs,  striking  the  occiput.  He  re- 
mained unconscious  for  a  period  of 
eight  hours.  Aphasia  was  present, 
and  later  right-sided  facial  paralysis 
developed.  Operation  was  performed 
three  days  after  the  accident;  a  clot, 
the  result  of  hemorrhage  from  small 
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cortical  cerebral  vessels,  was  found 
beneath  the  dura  in  the  region  of  the 
center  of  speech.  The  power  of 
speech  gradually  returned,  and  recov- 
ery was  practically  complete  at  the 
end  of  one  month.  Hotchkiss  (An- 
nals of  Surg.,  July,  1902). 

Case  of  motor  aphasia  from  sub- 
dural hematoma  cured  by  trephin- 
ing added  to  the  6  successful  opera- 
tions on  record.  The  bullet  which 
caused  the  hematoma  did  no  further 
damage,  while  the  compression  of 
the  brain  substance  left  the  latter 
quite  intact.  There  were  compre.ssed 
the  third  frontal  convolution  (left 
side)  and  part  of  the  central  convolu- 
tion, so  that  there  was  complete  fail- 
ure cf  the  cortical  functions  pertain- 
ing to  this  locality.  The  functions 
returned  at  once  and  completely  as 
soon  as  the  pressure  was  removed. 
Borchers  (Miinch.  med.  Woch.,  Dec. 
12,   1911). 

Wm.  Broaddus  Pritchard, 

New  York. 

APIOL  is  obtained  from  the  volatile 
oil  of  parsley.  At  low  temperatures  apiol 
is  a  stearopten  or  camphoraceous  solid 
made  up  of  needle-like  crystals  which,  at 
higher  temperatures,  resolves  itself  into  a 
j^ellow  or  straw-colored  liquid.  It  has  a 
slightly  acid  reaction  and  is  soluble  in 
alcohol,  ether,  and  chloroform.  Most  of 
the  apiol  of  commerce  is  nothing  but  an 
oil  of  parsley.  It  may  be  prepared  in 
various  ways,  but  the  methods  of  manu- 
facturers as  published  are  usually  obscure. 
Green  apiol  is  the  oil  of  parsley  loaded 
with  chlorophyll  and  vegetable  fats. 

The  product  of  this  class  most  used  in 
therapeutics  at  the  present  time  is  the  French 
apioline,  "made  by  exhausting  the  seeds  of 
Apiuiih  petroselinuiii  with  light  petroleum, 
distilling,  washing  with  alcohol,  and  treating 
the  washings  with  caustic  soda,  which  yields 
the  pure  apioline  on  distillation."  It  is  a 
reddish  liquid. 

DOSE, — Owing  to  its  unpleasant  odor 
and  acrid  taste,  apiol  is  best  administered 
in  gelatin  capsules  or  perles,  each  holding 
from  3  to  S  minims  (0.2  to  0.3  c.c).  Two 
to  4  capsules  may  be  taken  daily,  prefer- 
ably night  and  morning,  beginning  two  or 


three  days  before  the  expected  menstrual 
flow.  Apioline  is  available  in  20-cg.  (4- 
minim)  capsules;  2  or  3  may  be  given 
daily  at  intervals  of  from  three  to  six 
hours  to  relieve  pain  or  bring  on  the  men- 
strual flow. 

PHYSIOLOGICAL  ACTION.— Apiol  is 
thought  mainly  to  act  upon  the  vascular 
system,  causing  congestion,  and  at  the 
same  time  on  the  muscular  tissue  of  the 
uterus.  This  view  is  based  upon  its  action 
as  an  emmenagogue  and  by  its  effects 
upon  the  menstrual  flow;  yet,  it  is  also  a 
regulator  of  uterine  function.  It  causes, 
in  large  doses,  cerebral  excitement  similar 
to  that  caused  by  coffee,  with  tinnitus, 
vertigo,  and  violent  headache.  Apiol  pro- 
vokes toxic  phenomena  when  used  as  an 
abortifacient,  i.e.,  in  excessive  doses,  with 
causing  abortion. 

Case  of  poisoning  in  a  woman  aged 
28,  pregnant  two  and  a  half  months, 
who  took  10  capsules  of  apiol  with  the 
intention  of  producing  abortion.  A 
similar  dose  was  taken  in  the  morning, 
and,  as  no  result  followed,  10  more  on 
the  evening  of  the  following  day;  thus 
6  Gm.  were  taken  within  forty-eight 
hours.  No  symptoms  were  produced 
till  soon  after  the  third  dose,  when  she 
began  to  suffer  from  severe  vertigo 
which  compelled  her  to  lie  down,  which 
was  soon  followed  by  nausea  and 
vomiting  which  continued  all  night.  In 
the  morning  she  observed  that  her  face 
was  red  and  swollen,  the  vertigo  and 
vomiting  persisted,  and  were  accom- 
panied by  diarrhea.  At  the  same  time 
a  generalized  eruption  appeared,  for 
which  the  writer  was  summoned,  on 
the  third  day  of  the  illness.  He  found 
an  extensive  urticarial  eruption  cover- 
ing the  face,  neck,  and  anterior  surface 
of  the  chest  and  abdomen.  It  was  also 
present  on  the  inner  and  anterior  sur- 
faces of  the  thighs,  legs,  and  arms,  but 
the  extensor  area  of  the  limbs  was  but 
slightly  affected.  The  face  was  red 
and  swollen,  and  the  surfaces  affected 
were  very  itchy.  There  was  slight 
jaundice,  and  the  liver  was  large  and 
tender.  The  urine  was  scanty  and  high 
colored,  but  without  the  presence  of 
albumin.     The  vulva   was   the   seat  of 
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considerable  edema,  but  absolutely  no 
action  was  observed  on  the  uterus  and 
the  progress  of  the  pregnancy  was  un- 
affected. Under  milk  diet  and  a  simple 
diuretic  all  the  symptoms  gradually  dis- 
appeared in  the  course  of  a  few  days. 
Glatard  (The  Medical  Review;  Anti- 
septic, May,  1911). 

THERAPEUTICS.— According  to  Grif- 
fith and'  Cerna,  apiol  (apioline)  may  be  re- 
garded as  the  best  emmenagogue  at  present 
known.  It  is  indicated  in  amenorrhea  due 
to  anemia  from  whatever  cause.  W.  A. 
Newman  Borland  believes,  however,  that,  in 
order  to  insure  the  best  results,  it  should 
be  combined  with  some  preparation  of  iron ; 
he  also  suggests  that  iron  be  given  uninter- 
ruptedly until  a  few  days  before  the  ex- 
pected appearance  of  the  menses.  Then, 
continuing  the  iron,  apiol  may  be  prescribed 
in  S-minim  (0.3  c.c.)  doses,  two  or  three 
times  a  day,  until  the  appearance  of  the 
menstrual  discharge.  Apioline  is  also 
helpful  in  congestive  dysmenorrhea  unless 
this  be  due  to  iricchanical  obstruction;  re- 
lieving the  pain  and  increasing  the  flow 
of  this  is  insufficient.  S. 

APOCYNUM  is  the  dried  root  of 
Apocynum  camiabinum  Linne,  also 
known  as  American  hemp,  Indian 
•hemp,  dogbane,  and  Canadian  hemp. 
The  plant  is  native  to  North  America, 
grows  to  a  height  of  6  feet  at  most, 
and  produces  light-greenish  flowers. 
The  part  used,  the  root,  occurs  in 
commerce  in  brownish,  bark-covered 
pieces  varying  from  ^  to  %  inch  in 
diameter.  It  contains,  besides  tannic 
acid,  gallic  acid,  and  gum  resin,  two 
principles  known  as  apocynin,  a  resin- 
ous glucosid  which  readily  dissolves 
in  alcohol  and  ether,  but  hardly  at  all 
in  water,  and  is  very  toxic,  and 
apocynein,  a  crystalline  glucosid 
which  dissolves  readily  in  water,  and 
which,  though  less  active  than  the 
former,  is  analogous  to  digitalin 
(Pouchet).  Two  other  active  prin- 
ciples,    cynotoxin     and     apocyamarin, 


have  recently  been  isolated  by  Finne- 
more. 

PREPARATIONS  AND  DOSE.— 

The  only  official  preparation  is  the 
fluidextract,  flnidextractum  apocyni, 
prepared  from  the  powdered  root. 
The  dose  is  5  minims  (0.3  c.c.)  when 
the  cardiorenal  therapeutic  action  of 
the  drug  is  to  be  utilized  and  15 
minims  (0.9  c.c.)  to  produce  emesis. 
It  should  not,  however,  be  used  for 
the  latter  purpose  if  other  emetics  are 
available,  since  such  doses  tend  to 
produce  gastrointestinal  irritation 
and  catharsis.  An  extract  of  Apo- 
cynum androsemifolium,  a  wholly  in- 
ert drug,  is  sometimes  substituted. 
Hence  the  need  of  obtaining  it  only 
from  an  absolutely  reliable  pharma- 
cist. 

PHYSIOLOGICAL  ACTION.— 
As  emphasized  by  A.  A.  Woodhull 
many  years  ago,  the  powerful  emetic 
and  cathartic  effects  which  the  dis- 
pensatory— and  various  textbooks, 
we  may  add — attribute  to  the  root  of 
apocynum  result  from  its  unintelli- 
gent use,  the  characteristic  effects  of 
the  drug,  when  employed  in  appro- 
priate doses,  being  those  of  a  diuretic 
and  cardiovascular  stimulant.  Hence 
its  frequent  classification  in  the  digi- 
talis group. 

As  a  dmretic,  apocynum  earned 
from  Dr.  Rush  early  last  century  the 
title  of  "vegetable  trocar"  owing  to 
its  activity.  According  to  Woodhull, 
in  fact,  it  seems  to  have  no  exact 
equivalent  either  in  thoroughness  or 
in  promptness  of  action.  Under  its 
use  Dabney  noted  that  1  to  2  gallons 
of  urine  were  passed  daily.  This 
action  has  been  attributed  to  the  fact 
that  apocynum  increases  the  con- 
tractile power  of  the  cardiac  and  vas- 
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cular  muscles  in  therapeutic  doses, 
even  the  renal  vessels  being"  con- 
tracted, and  thus  enhances  the  excre- 
tory activity  of  the  renal  filter. 
Sokoloff,  H.  C.  Wood,  Jr.,  and  others 
found  that  if  a  small  quantity  of  apo- 
cynum  is  injected  into  the  vein  of  a 
dog  a  marked  slowing  of  the  pulse 
occurs,  usually  accompanied  by  a  very 
considerable  rise  of  blood-pressure. 
This  action  is  soon  followed  by  free 
diuresis.  Rose  Bradford  found  that 
apocynum  did  not  irritate  the  renal 
epithelium. 

Its  action  as  a  cardiovascular  stimu- 
lant is  uniformly  compared  to  that 
of  digitalis,  even  to  the  possession  of 
its  defects :  the  production  of  nausea 
and  gastric  irritation.  It  is  believed 
to  stimulate  the  heart  muscle  and  the 
vessels  directly,  the  view  that  the 
cardiovascular  phenomena  are  due 
exclusively  to  excitation  of  the  bul- 
bar centers  having  been  found  invalid 
in  view  of  the  fact  that  division  of  the 
spinal  cord  failed  to  prevent  the 
physiological  efi'ects  of  the  drug. 
Under  the  influence  of  the  remedy 
there  soon  occurs  slowing  and  in- 
creased force  of  the  pulse.  It  tends 
also  to  control  arrhythmia  and  to 
augment  the  respiratory  amplitude. 

Its  effects  are  very  similar  to  those 
of  digitalis.  It  slows  the  pulse  and 
increases  blood-pressure,  the  latter 
efifect  being  due  to  stimulation  of  the 
heart,  or  of  the  vasomotor  mechanism, 
or  both.  It  stimulates  the  heart  mus- 
cle directly,  and,  like  digitalis,  it 
causes  a  cessation  of  cardiac  action 
through  overstimulation.  There  is 
probably  also  an  action  upon  the  arte- 
rial walls.  Studies  show  that  the 
kidney  circulation  is  diminished,  due 
to  a  narrowing  of  the  lumen  of  the 
vessels  of  the  organ.  The  diuretic 
action  of  the  drug  is  a  consequence 
of  the  regulation   of  the   circulation. 


The  slowing  of  the  pulse  is  caused 
by  stimulation  of  the  cardioinhibitory 
centers.  Like  digitalis,  apocynum  is 
likely  to  disturb  the  stomach.  It  is 
possible  that  this  effect  is  due  to  a 
different  substance  from  that  which 
causes  the  stimulation,  and  if  the 
active  principles  were  isolated  we 
should  have  an  exceedingly  valuable 
drug.  Horatio  C.  Wood,  Jr.  (Therap. 
Review,  No.  3,  p.  86,  1904). 

The  vasoconstrictor  action  of  apoc- 
ynum is  considerably  more  powerful 
than  that  of  strophanthin;  its  action 
on  the  heart  is  slightly  weaker  than 
that  of  the  latter.  On  the  other  hand, 
it  is  excreted  or  destroyed  with  com- 
parative rapidity,  and  there  is  experi- 
mental basis  for  the  statement  that  it 
is  not  cumulative  in  its  action.  The 
question  whether  it  is  excreted  or 
destroyed  within  the  body  remains 
open  for  the  present.  It  is  thought 
that  the  employment  of  the  pure 
active  principle  should  eliminate  the 
drawbacks  which  have  hitherto  re- 
stricted the  use  of  this  drug,  for  these 
are  probabl}'  due  to  the  presence  of 
other  constituents  of  an  irritant  nature 
in  the  crude  extracts.  The  rapidity 
with  which  cynotoxin  acts  enjoins 
caution  with  respect  to  subcutaneous 
dosage.  Dale  and  Laidlaw  (Post- 
Graduate,  Dec,  1910). 

In  small  doses,  1  to  2  drops  of  the 
tincture  every  hour,  apocynum  slows 
the  heart  when  its  action  is  too  rapid 
and  increases  its  force  or  contractile 
power,  thus  resembling  digitalis;  but 
it  does  not  have  the  vasoconstricting 
and  cumulative  action  of  the  latter. 
Large  doses,  20  drops  repeated,  cause 
vomiting  and  catharsis.  In  heart  dis- 
ease it  tends  to  counteract  atony  of 
the  vascular  muscles.  A.  J.  Crance 
(N.  E.  M.  A.  Quarterly,  Dec,  1911). 

POISONING.— The  drawbacks  of 
this  drug,  which,  though  valuable,  is 
but  little  used,  are  in  reality  due  to 
the  injudicious  doses  often  adminis- 
tered. Any  dose  above  5  minims 
(0.3    c.c.)    tends   to   produce   violent 
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nausea,  vomiting,  and  intestinal  dis- 
turbances. Sokoloit  found  experi- 
mentally that  a  toxic  dose  first  pro- 
duced a  pronounced  rise  of  the  blood- 
pressure,  and  that  this  was  followed 
by  a  paralyzing  effect  on  the  vaso- 
motor center,  the  blood-pressure 
gradually  falling  to  zero.  In  mam- 
mals the  heart  is  stopped  in  S3^stole, 
according  to  Rose  Bradford,  though 
a  massive  dose  may  stop  it  in  dias- 
tole. In  man,  poisoning  tends  to  be 
prevented  by  the  emetic  action  of  an 
overdose. 

The  treatment  of  apocynum  poison- 
ing, were  such  met,  would  be  similar 
to  that  for  digitalis,  viz.,  evacuation 
of  the  stomach,  and  vasodilators, 
such  as  veratrum  viride,  the  inhala- 
tion of  amyl  nitrite,  nitroglycerin 
hypodermicall}^,  and  the  use  of  saline 
solution  at  105°  F.  intravenously  to 
dilute  the  blood  and  favor  the  pas- 
sage of  plasma  into  the  lymphatic 
channels. 

THERAPEUTICS.— The  marked 
activity  of  apocynum  as  a  diuretic 
renders  it  valuable  in  the  treatment 
of  dropsy,  whatever  be  its  cause.  The 
fact  that  it  does  not  irritate  the  re- 
nal epithelium,  notwithstanding  its 
prompt  and  efficient  action  and  the 
fact  that,  unlike  digitalis,  it  is  not 
cumulative,  makes  it  possible  to  use 
repeated  small  doses  of  apocynum 
for  the  purpose  of  securing  elimina- 
tive  effects  superior  to  those  obtained 
with  the  trocar.  Not  only  is  the 
operative  procedure  avoided,  but  the 
fluid  eliminated  is  not  pure  blood- 
serum,  as  is  the  case  with  the  trocar, 
but  true  products  of  excretion  elim- 
inated through  the  physiological  in- 
tervention of  the  renal  filter.  Again, 
apocynum,    even    in    small   doses, — 5 


minims  (0.3  c.c.)  or  less  of  the  fluid- 
extract,  repeated  as  needed,  three  or 
four  times  daily, — also  enhances  in- 
testinal activity  for  the  elimination 
of  fluids — a  feature  which  tends  to 
increase  its  efficacy  in  the  treatment 
of  hepatic  cirrhosis,  and  in  Bright's 
disease  where  this  derivative  action 
is  desirable.  In  the  edema  of  heart 
lesions,  especially  those  attended  with 
defective  compensation,  the  drug  is  of 
great  value  owing  to  its  digitalis-like 
action  on  the  heart  muscle. 

Apocynum  has  not  taken  the  rank 
it  deserves  in  Bright's  disease.  This 
is  because  inferior  preparations  are 
frequently  dispensed.  The  writer  has 
used  the  fluidextract  in  capsules, 
thus  avoiding-  the  nausea  so  fre- 
quently attending  the  administration 
of  the  drug.  In  a  case  of  mitral  re- 
gurgitation with  inflammation  of  the 
kidneys,  which  had  been  treated  in 
the  usual  way  by  cardiac  tonics, 
baths,  and  uva  ursi,  the  patient's  urine 
had  fallen  to  6  ounces  in  twenty-four 
hours.  The  fluidextract  of  apoc- 
ynum cannabinum  was  begun  in  8- 
drop  (0.5  c.c.)  doses  every  four  hours. 
Within  the  next  twenty-four  hours 
the  urine  had  increased  to  132  fluid- 
ounces,  and  for  a  week  the  amount 
varied  from  130  to  160  ounces.  The 
edema  disappeared,  and  the  average 
pulse  rate  fell  from  116  to  92,  and  its 
quality  was  improved.  Under  the 
use  of  the  drug  the  distressing 
dyspnea  disappeared.  No  permanent 
benefit  was  to  be  expected  in  a  case 
as  severe  as  this,  but  the  symptomatic 
improvement  was  very  marked  and 
the  comfort  of  the  patient  enhanced. 
R.  R.  Paine  (St.  Louis  Courier  of 
Medicine,  Jan.,   1903). 

The  cardiac  disorders  in  which  its 
efficiency  has  been  found  greatest  in- 
clude in  particular  mitral  and  aortic 
insufficiency  with  disturbed  compen- 
sation. The  cardiac  impulse  becomes 
stronger,  the  pulse  fuller,  more  reg- 
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ular,  and  slower.  The  blood-pressure 
rising',  -the  dyspnea  and  cyanosis,  if 
any  be  present,  disappear. 

Series  of  personal  cases  of  chronic 
cardiac  insufficiency  in  which  digitalis 
had  failed  and  apocynum  yielded 
benefit.  The  action  is  similar  to  that 
of  digitalis,  though  not  so  durable; 
when  digitalis  is  contraindicated  or 
has  worn  out  its  usefulness,  apocy- 
num may  prove  advantageous.  Feh- 
senfeld  (Miinch.  med.  Woch.,  Jan.  17, 
1911). 

C.  E.  DE  M.  Sajous 

AND 

L.  T.  DE  M.  Sajous, 

Philadelphia. 

APOMORPHINE.  — Apomorphine 
is  an  alkaloid  obtained  by  the  action  of 
HCl  or  some  other  acid  or  dehydrating 
agent  on  morphine,  causing  each  mole- 
cule of  the  latter  to  lose  a  molecule  of 
water.  A  white  powder  soluble  in 
hot  and  cold  water  is  formed,  a  watery 
solution  of  which,  though  colorless  at 
first,  soon  turns  black. 

The  salt  generally  employed  is  the 
hydrochloride  {apomorphincB  hydro- 
chloridum),  made  by  adding  a  small 
quantity  of  hydrochloric  acid  to  a  solu- 
tion of  apomorphine. 

PROPERTIES.— This  salt  occurs  in 
small,  grayish-white,  acicular  crystals, 
which  are  odorless  and  slightly  bitter 
and  become  green  on  exposure  to  light 
and  air.  Although  Cushny  (1910) 
states  that  this  change  of  color  does 
not  seeni  to  impair  the  properties  of 
apomorphine  perceptibly,  in  practice  a 
fresh  solution  of  the  hydrochloride 
should  always  be  employed.  For  hypo- 
dermic use  reliable  tablets  extempora- 
neously dissolved  are  still  better.  The 
hydrochloride  is  soluble  in  about  40 
parts  of  water  or  alcohol.  It  should  be 
kept  in  dark  amber-colored  bottles  to 
avoid  the  decomposing  action  of  light. 


DOSE. — The  dose  for  adults  ranges 
from  Vso  to  Yg  grain  (0.0022  to  0.008 
Gm.)  ;  %o  grain  (0.0065  Gm.)  hypo- 
dermically  suffices  to  produce  emesis. 
Great  care  must  be  observed  in  using 
apomorphine  in  feeble  persons.  Death 
has  been  caused  by  %5  grain  (0.004 
Gm.)  under  such  circumstances.  In  the 
case  of  a  drunkard  reported  by  Westby, 
YiQ  grain  (0.0065  Gm.)  of  apomor- 
phine, hypodermically  administered,  fol- 
lowed in  five  minutes  by  %o  grain 
(0.0016  Gm.)  more,  caused  collapse, 
unconsciousness,  cold  surface,  and  ab- 
sence of  pulse  at  the  wrist.  For  a  child 
of  18  months,  i/ioo  grain  (0.00065  Gm.) 
may  be  used;  at  2  years  %;)  grain 
(0.0008  Gm.)  ;  at  3  years  i/^o  grain 
(0.0009  Gm.)  ;  at  5  years  %o  grain 
(0.0011  Gm.),  and  at  8  years  %o  grain 
(0.0013  Gm.). 

One-fifth  grain  (0.013  Gm.)  should 
not  be  exceeded  in  any  strong  adult 
case  when  given  hypodermically,  and  % 
grain  (0.008  Gm.)  when  administered 
by  the  mouth. 

MODES  OFADMINISTRA- 
TION. — When  used  as  an  emetic,  apo- 
morphine is  given  hypodermically  in  1 
per  cent,  solution ;  where  employed  for 
its  expectorant  properties,  it  is  admin- 
istered per  OS  in  small  doses,  such  as  %o 
grain  (0.0022  Gm.). 

The  drug  acts  with  more  vigor  in 
some  individuals  than  in  others.  Its 
effects,  therefore,  should  be  closely 
watched.  As  stated  by  Murrell,  apo- 
morphine, when  administered  on  an 
empty  stomach,  produces  vomiting  much 
more  readily  than  when  administered 
after  a  meal.  The  rate  of  absorption 
has  much  to  do  with  the  entire  effect. 
When  given  hypodermically,  the  drug 
is  absorbed  at  once ;  when  given  on  an 
empty  stomach,  it  is  absorbed  more 
rapidly  than  when  mixed  with  food. 
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INCOMPATIBILITIES.  —  A  p  o  - 
morphine  hydrochloride  is  incompatible 
with  alkahes,  tannic  acid,  ferric  chlo- 
ride, potassium  iodide,  and  silver  nitrate. 
CONTRAINDICATIONS.— As  an 
emetic,  apomorphine  is  contraindicated, 
in  common  with  other  agents  of  this 
class,  in  cases  with  pronounced  cardiac 
or  vascular  weakness,  e.g.,  in  the  pres- 
ence of  advanced  degenerative  changes 
in  the  heart  or  of  aneurism  or  athe- 
roma, the  rise  of  blood-pressure  induced 
by  vomiting  being  attended  with  dan- 
ger to  the  integrity  of  the  circulatory 
organs.  Similarly,  in  cases  of  poison- 
ing by  caustics  the  use  of  apomorphin.e 
is  inadvisable,  for  obvious  reasons.  In 
all  conditions  of  marked  general  weak- 
ness, e.g.,  in  the  late  stage  of  poisoning 
by  various  drugs,  especially  narcotics 
and  depressants,  the  muscular  exertion 
attending  the  act  of  vomiting  may  in- 
duce collapse.  In  all  stages  of  morphine 
or  opium  poisoning  apomorphine  is 
contraindicated  because  of  the  compar- 
atively close  relationship  existing  be- 
tween it  and  morphine  and  the  conse- 
quent tendency  it  manifests  to  add  to 
the  general  depression  caused  by  the 
narcotic.  Hernia,  advanced  pregnancy, 
pulmonary  tuberculosis,  and  gastric  ul- 
cer abo  contraindicate  the  use  of  apo- 
morphine as  an  emetic. 

The  consensus  of  opinion  at  the  pres- 
ent time  is  that  apomorphine  is  too 
depressing  for  children  when  given  in 
sufficient  doses  to  produce  emesis, 
though  valuable  in  them  in  spasmodic 
disorders,  i.e.,  when  it  can  be  adminis- 
tered in  very  small  doses. 

The  doses  usually  recommended  in 
textbooks  are  too  large.  The  writer's 
dose  for  an  adult  is  Y^q  grain  (0.003 
Gm.).  This  will  usually  produce  the 
emetic  and  relaxing  result  desired, 
and  if  it  does  not  it  can  be  repeated. 
A    dose    of    1/15    grain     (0.004    Gm.) 


should  be  the  maximum,  and  given 
then  only  in  desperate  cases  of  poison- 
ing. The  drug  should  be  used  only  as 
a  last  resort  in  children. 

The  writer  has  never  seen  a  death 
from  the  administration  of  apomor- 
phine, but  has  had  one  case  in  which 
death  seemed  imminent  from  the  use  of 
Vi.5  grain  (0.004  Gm.),  and  saw  an- 
other with  a  colleague  in  which  Vio 
grain  (0.006  Gm.)  nearly  caused  a  fatal 
result.  The  patients  in  both  instances 
were  healthy,  robust  men.  Dr.  Craig 
Barrow,  of  Savannah,  saw  a  case  in 
which  %2  grain  (0.005  Gm.)  caused 
death  in  a  9-year-old  child  suffering 
from  tubercular  peritonitis.  F.  K. 
Boland  (Atlanta  Jour.  Rec.  of  Med., 
Aug.,  1908). 

PHYSIOLOGICAL    ACTION.  — 

The  administration  of  %o  grain  (0.0065 
Gm.)  hypodermically  is  followed  in 
scarcely  one-half  minute  by  fullness  of 
the  head ;  the  pulse  is  quickened  and  in- 
creased in  volume ;  the  pupils  slowly  di- 
late; the  face  is  flushed.  Perspiration 
soon  appears ;  the  respiration  and  heart- 
beats become  more  frequent;  there  is 
more  or  less  depression  and  muscular 
weakness,  and  before  two  minutes 
elapse  emesis  is  produced,  which  may 
recur  three  or  four  times  within  fifteen 
or  twenty  minutes.  Then  comes  the  re- 
action, a  general  relaxation,  lasting 
about  an  hour.  The  eyes  are  sunken, 
the  pupils  are  widely  dilated,  and  the 
face  is  pallid  and  drawn.  Yawning 
inaugurates  the  period  of  recovery ; 
sleep  follows,  and,  upon  awakening,  all 
the  eifects  have  passed  away. 

Series  of  experiments  on  derivatives 
of  apomorphine.  The  most  marked 
physiological  actions  of  apomorphine 
are  two :  a  paralyzing  action  exerted 
on  the  motor  portion  of  the  cord  and 
on  the  muscles,  and  an  excitation  of  the 
vomiting  center  in  the  brain,  resulting 
in  nausea.  In  their  recent  experiments 
the  writers  were  surprised  to  discover 
that   it   had   almost  none   of  the   toxic 
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action    which    Harnack    had    previously 
found,  although  its  action  on  the  vomit- 
ing center  was  the  same.     Frogs  could 
be  killed  only  by  enormous  doses  or  by 
immersion  in  solutions  of  apomorphine. 
These   differences   cannot   be    explained 
by    the    presence    of    impurities    in   the 
earlier  preparations.     There  may  exist 
some   isomeric   forms   of   apomorphine. 
Harnack    and    Hildebrandt    (Archiv    f. 
exper.    Pathol,   u.    Pharmacol.,    Bd.    Ixi, 
Hft.  4,  1909). 
Salivation    and    an    increase    in    the 
nasal  and  bronchial  secretions,  lachry- 
mation,    and    diaphoresis    are   obtained 
with  small  doses  of  apomorphine,  such 
as  i/so  to  1/25  grain   (0.0022  to  0.0027 
Gm.).     Vomiting  produced  by  larger 
doses   is   believed  to   be   due  to   direct 
stimulation  of  the  bulbar  vomiting  cen- 
ter.    This   is   shown  by  the   fact   that 
vomiting  occurs  at  once  when  a  solution 
of  apomorphine  is  applied  to  the  me- 
dulla, and  also  by  the  relative  prompt- 
ness with  which  this   symptom  occurs 
when  the  drug  is  so  administered  as  to 
cause  it  to  reach  the  medulla  promptly, 
i.e. J  by  hypodermic  injection,  as  com- 
pared to  its  action  when  given  by  the 
mouth.    Ligation  of  the  stomach  vessels 
prevents  the  emetic  action  of  apomor- 
phine given  by  the  mouth,  but  does  not 
interfere   with    its   action   when    intro- 
duced into  the  general  circulation. 

Experimental  administration  to  ani- 
mals such  as  the  rabbit,  guinea-pig,  and 
other  herbivora  throws  little  light  upon 
the  physiological  action  of  apomor- 
phine in  man,  the  symptoms  produced 
being  totally  different — great  restless- 
ness and  excitability — owing  to  the  ina- 
bility of  these  animals  to  vomit.  In 
dogs  the  drug  causes  circus  movements, 
the  animals  running  in  a  circle;  after 
large  doses,  there  follow  tetanic  convul- 
sions, and  death  ensues  from  respira- 
tory arrest,  the  heart  continuing  to  beat 
a  brief  period  thereafter. 


Apomorphine  differs  from  morphine 
in  having  only  a  relatively  feeble  de- 
pressant effect  on  the  brain-centers. 
Neither  is  it  excreted  into  the  gastro- 
intestinal tract,  as  is  the  case  with  mor- 
phine. It  is  probably  decomposed  in 
the  blood  and  tissues. 

Apomorphine  introduced  into  the 
organism  by  hypodermic  injection  is  not 
found  in  the  material  vomited  imme- 
diately after  the  injection,  nor  in  the 
liquid  obtained  by  lavage  of  the  stom- 
ach performed  from  one-half  to  six 
hours  after  the  administration  of  the 
drug.  This  indicates  that  the  emetic 
action  of  apomorphine  resulting  from 
stimulation  of  the  spinal  centers  is  not 
re-enforced  by  a  local  action  upon  the 
wall  and  ganglia  of  the  stomach.  Since 
the  apomorphine  after  absorption  is  not 
found  as  such  in  the  gastrointestinal 
canal,  nor  in  the  urine,  it  must  under- 
go certain  structural  modifications  with- 
in the  organism.  A.  Valenti  (Arch, 
ital.  de  biologic,  Sept.  10,  1903). 

APOMORPHINE  POISONING. 

In  the  human  being  toxic  doses  of 
apomorphine  produce  unconsciousness, 
failing  circulation  and  respiration,  all 
accompanied  by  profound  depression 
and  marked  weakness,  which  may  pass 
into  alarming  collapse.  Delirium  and 
convulsions  are  sometimes  observed. 

A  dose  of  apomorphine  administered 
subcutaneously  caused  in  the  writer 
severe  vomiting,  associated  during  the 
final  act  with  intense  muscular  relaxa- 
tion, such  that  he  had  to  lie  for  about 
half  an  hour  unable  to  lift  a  finger  or 
summon  aid.  Harnack  (Miinch.  med. 
Woch.,  Sept.  8,  1908). 

TREATMENT  OFAPOMOR- 
PHINE  POISONING.  —  The  most 
effective  agent  to  counteract  this  con- 
dition is  strychnine,  but  it  should  be 
supplemented  by  the  more  diffusible 
stimulants,  as  ammonia,  whisky, 
coffee,  etc.,  together  with  external 
heat. 
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THERAPEUTICS.—  The  pro- 
nounced value  of  aponu)ri)hine  as  an 
emetic  is  basetl  mainly  upon  the  facts 
that  the  average  period  of  lime  elaps- 
ing before  the  occurrence  of  emesis  is 
much  shorter  than  that  preceding  the 
effect  of  other  emetics,  and  that  its 
action  occurs  best  after  hypodermic 
administration,  thus  permitting  its 
employment  even  when  the  patient 
cannot  swallow.  For  good  results, 
it  is  essential  that  a  pure  specimen  of 
the  drug  be  available. 

Apomorphine  is  mainly  used,  though 
less  than  formerly,  in  the  treatment  of 
acute  poisoning  by  various  drugs  or 
other  toxics — gastric  lavage,  however, 
being  always  preferable — when  there  is 
any  likelihood  that  some  of  the  poison 
is  still  present  in  the  stomach.  Occa- 
sionally it  may  be  necessary  to  adminis- 
ter YiQ  grain  (0.0065  Gm.)  every  ten 
minutes  until  some  effect  is  obtained, 
or  exhibit  34  grain  (0.016  Gm.)  at  a 
single  injection.  In  feeble  persons  and 
in  children,  however,  great  caution  must 
be  exercised.  In  poisoning  due  to  nar- 
cotics or  to  depressants,  such  as  aconite, 
veratrum,  corrosive  sublimate,  arsenic, 
etc.,  apomorphine  not  only  fails  at  times 
to  produce  emesis,  but  the  added  de- 
pression its  use  entails  is  fraught  with 
considerable  danger. 

When  given  by  mouth  the  effects  of 
apomorphine  differ  widely  from  those 
obtained  by  its  hypodermic  use.  Hypo- 
dermically  it  is  a  most  valuable  centric 
emetic  in  doses  of  from  %o  to  %o 
grain  (0.003  to  0.001  Gm.),  acting 
quickly  and  gently.  The  possibility 
of  depressing  effects  should  be  borne 
in  mind  when  it  is  given  to  children, 
and  strychnine  should  be  combined 
with  it.  By  mouth  it  has  little  emetic 
effect,  but  acts  as  an  efficient  expec- 
torant in  doses  of  ]^  grain  (0.008 
Gm.)  every  two  hours.  It  does  not 
increase  the  effect  of  other  narcotics. 


It  should  not  be  used  when  there  is 
abundant  expectoration.  Crystalline 
apomorphine  is  to  be  specified,  since 
the  amorphous  form  is  uncertain  in 
its  effects.  E.  L.  Fisk  (Med.  Rec, 
Sept.  28,  1907). 

In  strychnine  poisoning  apomor- 
phine has  been  reported  effective  as  a 
sedative.  Thus,  Horsley  witnessed  a 
case  in  which  apomorphine,  in  doses 
of  1/15  to  1/10  grain  (0.004  to  0.0065 
Gm.)  subcutaneously  injected,  com- 
pletely subdued  the  convulsions,  and 
eventually  successfully  antagonized 
the  excitant  alkaloid. 

Apomorphine  emesis  is  sometimes 
helpful  when  a  foreign  body  has 
lodged  in  the  esophagus  or  in  the 
pharynx,  the  act  of  vomiting  being 
the  expelling  agent. 

Apomorphine  hydrochloride  has  also 
been  recommended  in  cerebral  con- 
gestion when  it  is  desirable  to  empty 
the  stomach  quickly.  But  it  should 
rather  be  avoided  in  aged  subjects 
suffering  from  this  condition,  owing 
to  the  violent  rise  of  blood-pressure 
which  the  act  of  vomiting  provokes. 
Gastric  lavage  is  preferable  in  such 
subjects. 

It  acts  as  an  expectorant  and  sedative 
in  doses  ranging  from  ^^0  to  %o  grain 
(0.0008  to  0.0032  Gm.).  As  such  it 
affords  great  relief  in  cases  of  bron- 
chitis, tracheitis,  and  catarrhal  pneu- 
monia. It  has  been  used  advanta- 
geously by  Arnstein  in  laryngeal 
diphtheria  when  the  swelling  and 
softening  of  the  false  membrane  after 
antitoxin  injections  cause  signs  of 
suffocation.  A  hypodermic  dose  of 
%2  grain  (0.0054  Gm.)  induces  vomit- 
ing and  clears  the  larynx. 

A  spray  of  apomorphine  in  weak  so- 
lution is  sometimes  recommended,  but 
the  use  of  the  drug  in  this  manner  is 
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hardly  safe.  It  has  been  found  vahiable 
in  whooping-cough  to  relax  spas- 
modic attacks  (Ingram). 

Murrell  recommends  that  apomor- 
phine  be  given  in  large  doses  as  an 
expectorant  in  bronchitis.  He  ob- 
tained excellent  results  from  an  oint- 
ment of :  apomorphine,  1  grain  (0.065 
Gm.)  ;  lard  or  lanolin,  1  ounce  (31 
Gm.).  One-half  of  this  is  rubbed  into 
the  chest.  Murrell  also  observed  the 
expectorant  effect  in  many  by  using 
apomorphine  as  a  spray;  it  was  very 
marked  when  the  drug  was  used  in 
large  doses.  A  dose  which  would  act 
as  an  emetic,  if  administered  hypo- 
dermically,  could  be  used  as  an  in- 
halation without  giving  rise  to  this 
result.  To  offset  the  depressing 
effects  of  the  drug  Bechet  recom- 
mends strychnine. 

Apomorphine  hydrochloride  has  re- 
ceiA^ed  much  praise  as  a  soporific  in  in- 
somnia, Yso  grain  (0.0022  Gm.)  being 
administered  hypodermically  on  retir- 
ing. It  has  been  extensively  used  for 
this  purpose  in  acute  alcoholism.  In 
this  condition  it  should  be  given  in  a 
single  dose,  likewise  of  %o  grain  (0.0022 
Gm.),  injected  subcutaneously.  The 
object  is  to  give  a  dose  that  is  large 
enough,  on  the  one  hand,  to  produce 
sleep,  and,  on  the  other,  is  sufficiently 
small  so  that  nausea  and  vomiting  are 
avoided.  Hence,  individual  susceptibil- 
ity must  be  considered.  The  drug 
should  be  given  when  the  patient  is  in 
bed,  for  its  eft'ect  is  very  rapid  and  the 
patient  will  usually  fall  into  a  restful 
sleep  within  five  to  twenty-five  minutes. 
If  no  results  are  observed  within  one- 
half  hour  the  dose',  according  to  Doug- 
las, is  too  small.  The  effect  persists 
for  from  one  to  two  hours,  but  in  many 
cases  of  insomnia  the  patient  will  sleep 
all  night. 


Apomorphine  is  a  useful  hypnotic 
when  given  hypodermically  in  about 
^o-grain  dose.  Individual  suscepti- 
bility to  the  action  of  apomorphine 
varies  somewhat.  To  avoid  nausea  the 
dose  should  be  as  near  to  the  emetic 
dose  as  possible  without  quite  reaching 
it.  If  it  is  a  little  too  small  it  produces- 
no  effect  whatever,  even  if  repeatedly 
administered  every  thirty  minutes,  as  it 
has  no  cumulative  action.  If  the  dose 
is  a  little  too  large  it  produces  vomiting. 
Douglas  (Alienist  and  Neurologist, 
May,  1908). 

Warren  Coleman  and  Polk  hold,  on 
the  other  hand,  that,  while  it  is  best  to 
begin  with  a  small  dose — %o  grain 
(0.0022  Gm.)  or  less — we  can  repeat 
this  or  give  a  slightly  larger  dose  within 
a  short  time.  Further  doses  should  not 
be  given,  after  vomiting  occurs,  until 
several  hours  have  passed.  Doses  re- 
peated in  two  or  three  hours  have  but 
little  beneficial  effect.  The  drug  should 
not  be  repeated  in  patients  who  are 
weak.  The  duration  of  the  hypnotic 
action  is  only  a  few  hours,  and  when 
the  patient  awakes  his  condition  is 
practically  unchanged,  except  in  "ordi- 
nary drunks."  The  best  results  are  ob- 
tained from  apomorphine  when  it  is 
followed  in  two  or  three  hours  by  some 
recognized  hypnotic,  as  bromide,  chloral, 
paraldehyde,  etc.  Solutions  of  apomor- 
phine are  unstable,  and  should  be 
freshly  made  for  use.  Old  solutions 
should  never  be  used. 

Warren  Coleman  and  Polk  also 
found,  after  an  experience  based  on 
300  alcoholic  cases,  that  the  adminis- 
tration of  apomorphine  to  patients  in 
delirium  tremens  is  without  beneficial 
result,  and  may  be  attended  with 
danger  from  its  depressing  action. 

In  the  treatment  of  periodical  dip- 
somaniacs and  in  all  acute  cases  of 
alcoholism,  the  writer  advises  %o 
grain  (0.0065  Gm.)  of  apomorphine 
hypodermically,    to    which    %o    of    a 
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grain  (0.0022  Gm.)  of  strychnine  is 
added  if  the  heart  is  acting  poorly.  The 
patient  shonld  be  lying  down  and  basins 
should  be  in  readiness  owing  to  the 
rapid  action  of  the  .drug.  Within  a 
few  minutes  after  vomiting  has  occurred 
the  patient  falls  asleep  and  may  sleep 
from  two  to  eight  hours.  In  most  in- 
stances he  awakes  refreshed,  sober,  and 
rational.  The  writer  has  never  failed  to 
obtain  the  hypnotic  effect  in  alcoholics, 
and  but  once  did  the  drug  fail  as  an 
emetic.  In  many  cases  %o  grain 
(0.0022  Gm.)  is  sufficient,  or  this 
small  dose  maj^  be  given  in  the  course 
of  a  few  hours  to  prolong  the  effect 
of  the  original  dose.  Bromides, 
chloral,  or  other  sedative  drugs,  if 
used  later,  are  generally  effective  in 
a  much  smaller  dose  after  apomor- 
phine  has  been  used.  The  drug 
should  not  be  given  by  mouth  in  these 
cases,  as  it  is  uncertain  in  its  action. 
Indeed,  one  of  the  great  advantages 
claimed  for  it  in  alcoholics  is  that  it 
can  be  given  without  objection  on  the 
part  of  the  patient  when  he  will  ob- 
stinately refuse  to  take  medicine  by  the 
mouth.  Rosenwasser  (Med.  Record, 
July  27,  1907). 

In  laryngeal  disorders  attended  by 
laborious  and  suffocative  breathing  and 
spasm,  known  as  "croup,"  whether 
simply  catarrhal  or  membranous  (not 
diphtheritic,  since  here  antitoxin 
should  at  once  be  given),  where  seda- 
tion, expectoration,  and  relaxation  of 
the  vascular  tension  are  helpful, 
Vioo  or  i/eo  grain  (0.00065  or  0.0011 
Gm.)  every  fifteen  minutes  produces 
a  happy  effect.  As  relief  conies,  the 
interval  of  administration  is  length- 
ened to  one  or  two  hours.  The 
same  sedative  property  has  enabled 
apomorphine  to  allay  spasmodic  asth- 
ma and  to  curtail  paroxysms  of  per- 
tussis. When  nitrite  of  amyl  or  any 
other  nitrite  is  not  available,  apomor- 
phine proves  of  value  in  angina 
pectoris. 

From  the  fact  that  this  alkaloid  pro- 


tluccs  emesis  by  the  action  through  the 
medullary  nerve-centers,  and  not  by  irri- 
tation of  the  mucous  membrane,  it  is 
a  good  remedy  where  an  emetic  is  indi- 
cated in  catarrhal  gastritis,  i.e.,  when 
this  disorder  is  due  to  the  presence  of 
toxic  food  materials,  and  washing  out 
of  the  stomach — a  better  procedure  in 
general^ — cannot,  for  some  reason,  be 
practised.  It  is  also  useful  in  very 
small  doses  in  the  persistent  vomiting 
of  gastrointestinal  disorders. 

Apomorphine  found  to  relieve  per- 
sistent vomiting  due  to  gastric  and 
duodenal  irritation,  virtually  gastro- 
duodenitis,  after  everything  in  the 
v^ray  of  oral  medicine  has  been  tried 
ineffectually.  In  a  girl  7  years  old  in 
whom  retching  and  straining  to  vomit 
had  persisted  three  days,  he  gave  4 
granules  of  %7  grain  (6.001  Gm.) 
each,  dissolved  in  20  teaspoonfuls  of 
water,  giving  a  teaspoonful  CA^ery 
thirty  minutes.  Vomiting  ceased  very 
soon.  When  it  recurred,  apomor- 
phine used  in  the  same  manner 
quelled  it  at  once.  Lowery  (Amer. 
Jour,  of  Clin.  Med.  Bull.,  May,  1907). 

The  value  of  apomorphine  hydro- 
chloride in  violent  gastralgia  is  at- 
tested by  Morris,  the  dose  given  to 
produce  emesis  being  used.  Balm  also 
found  it  efficient  in  a  case  of  persistent 
hiccough,  Tull  used  it  with  success 
in  chorea,  a  single  dose  of  34o  grain 
(0.0016  Gm.)  causing  cessation  of  the 
choreic  movements ;  the  benefit  was 
kept  up  by  the  oral  administration  of 
^30  grain  (0.0022  Gm.)  every  three 
hours,  without  cessation  of  the  use 
of  Fowler's  solution. 

In  acute  chorea  where  the  constant 
violent  movements  and  restlessness  of 
the  patient  interfere  with  sleep,  a 
hypodermic  injection  of  apomorphine 
hydrochloride  (%.5  grain — 0.0014  Gm.) 
and  the  "splatch"  douche  will  do 
more  to  quiet  the  patient  than  all  the 
narcotics,  antipyretics,  and  arsenic. 
The  "splatch"  douche  consists  in  the 
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alternation  of  jets  of  cold  water 
(directed  in  turn  over  head,  neck, 
chest,  trunk,  and  back),  with  vigorous 
massage  with  hot  towels.  The  suc- 
cess attending  this  method  in  very- 
severe  cases  renders  it  Avorthy  of 
more  general  application.  The  same 
treatment  is  useful  in  the  sleeplessness 
of  delirium  tremens.  C.  A.  Wright 
(Treatment,  Jan.,  1906). 

Apomorphine  hydrochloride  has  been 
employed  for  the  relief  of  various 
minor  hysterical  manifestations.  The 
amounts  used  varied  from  ^g  to  %o 
grain  (0.008  to  0.0032  Gm.),  hypoder- 
mically  administered,  and  were  never 
followed  by  any  alarming  symptoms 
(Horsley).  Foucher  injects  %5  to  %o 
grain  (0.004  to  0.0065  Gm.)  hypoder- 
mically  before  the  onset  of  and  during 
the  paroxysm.  It  has  been  found  of 
value  as  antispasmodic  and  diaphoretic 
in  puerperal  eclampsia  by  Kitchens,  a 
result  readily  accounted  for  by  the  mus- 
cular relaxation,  including  that  of  the 
vascular  muscles,  to  which  the  drug 
gives  rise. 

C.  E.  DE  M.  Sajous 

AND 

L.  T.  DE  M.  Sajous, 

Philadelphia. 

APPENDICITIS.— DEFINI- 
TION.— An  inflammation  of  the  vermi- 
form appendix,  frequently  complicated 
with  ulceration  and  perforation  of  its 
coats,  caused  by  microbic  infection,  but 
which  may  also  originate  from  irritation 
produced  by  hardened  fecal  masses,  for- 
eign bodies,  or  traumatism. 

Two  forms  of  appendicitis,  the  acute 
and  chronic  {relapsing  or  recurrent), 
are  now  generally  recognized, 

ACUTE  APPENDICITIS. 

SYMPTOMS.  — Whether  catarrhal 
or  ulcerative,  the  attack  presents  itself 
usually  in  a  previously  healthy  person 
and   begins   with    sudden   intense   pain 


in  the  abdomen,  often  beginning  in  the 
region  of  the  umbilicus,  and  later  local- 
ized in  the  right  iliac  fossa  at  a  spot 
1%  to  2  inches  from  the  anterior  su- 
perior spine  of  the  ilium  toward  the 
umbilicus  (McBurney's  point),  and  in- 
creased by  pressure.  At  first  paroxys- 
mal, it  finally  becomes  constant.  This 
is  the  most  important  diagnostic  sign 
when  associated  with  the  other  symp- 
toms. 

The  writer  was  able  to  palpate  the 
appendix  in  250  of  510  men  who  had 
never  had  any  appendiceal  symptoms. 
He  was  surprised  to  find  that  the  ap- 
pendix was  tender  in  58.4  per  cent,  of 
the  250  cases.  He  starts  palpating  at 
the  psoas  iliacus,  the  patient  lying  on 
his  back,  and  palpates  along  the  cecum 
to  the  appendix  from  below  upward 
and  from  without  inward.  If  the  ab- 
dominal wall  is  too  rigid,  he  has  the 
patient  lie  in  a  hot  bath  to  relax  the 
muscles.  With  his  technique  he  found 
it  easy  to  detect  the  appendix  in  over 
50  per  cent.  Orlowski  (Archiv  f.  Ver- 
dauungskrankheiten,  April,  1911). 

The  pain  may  radiate  from  this  point 
toward  the  umbilicus,  the  epigastrium, 
the  groin,  and  the  testicles.  It  may  be 
felt  in  other  parts,  elsewhere  on  the 
right  side  of  the  abdomen,  the  pelvis, 
loin,  or  on  the  left  side,  and  may  even 
be  located  in  the  left  iliac  fossa.  It  is 
important  to  bear  in  mind,  moreover, 
that,  as  stated  by  Sturmdorfif:  while  it 
is  true  today,  as  it  was  twenty  years 
ago,  that  a  typical  McBurney  point  may 
be  present  in  a  typical  appendicitis,  it  i's 
equally  true  that  appendicitis  may  exist 
in  the  absence  of  a  McBurney  point, 
and,  most  important:  a  typical  Mc- 
Burney point  may  be  present  in  the  ab- 
sence of  appendiceal  involvement. 

Pressure  on  the  corresponding  point 
on  the  opposite  or  left  side  will  elicit 
the  typical  pain  at  McBurney's  point  in 
case  of  appendicitis,  but  not  in  other 
abdominal      affections.       Testing     this 
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iiulirect  means  of  eliciting  the  pain  at 
McBurney's  point  on  more  than  100 
patients  during  the  two  years  since  has 
confirmed  its  differential  value;  it  was 
never  found  unless  there  was  some 
affection  of  the  cecum  or  appendix. 
T.  Rovsing  (Zentral.  f.  Chir.,  Oct.  26, 
1907). 

Rovsing's  sign  was  found  in  a  case 
of  cholec^^stitis.  It  is  not,  therefore, 
pathognomonic  for  appendicitis,  but 
merely  indicates  some  circumscribed  in- 
flammatory process  in  the  vicinity  of 
the  colon.  Lauenstein  (Zentralblatt  f. 
Chir.,  Feb.  22,  1908). 

New  sign  looked  upon  as  pathogno- 
monic of  appendicitis  by  the  writer. 
The  patient  is  placed  at  full  length  on 
the  operating  table  or  chair  for  the  pur- 
pose of  examination.  When  all  usual 
data  have  been  obtained,  the  patient  is 
told  to  flex  the  leg  on  the  thigh  and  the 
thigh  on  the  trunk.  The  physician  then 
asks  if  the  movement  causes  any  pain 
or  soreness  in  the  lower  portion  of 
the  right  half  of  the  abdomen,  i.e.,  in 
the  appendicular  region.  If  the  answer 
is  "no"  or  "very  little,"  either  the  phy- 
sician flexes  the  thigh  more  closely, 
more  forcibly,  on  the  trunk  or  directs 
the  patient  to  do  so,  and  again  inquires 
if  it  increases  the  pain  or  soreness.  The 
patient  is  then  told  to  extend  the  leg 
to  full  length  with  a  quick  and  rather 
sudden  movement,  and  is  asked  if  this 
has  caused  any  pain  or  soreness.  If 
neither  of  these  movements  has  caused 
any  appreciable  pain,  the  patient  is  di- 
rected to  execute  the  same  movements 
with  the  left  leg  and  to  compare  the 
sensation  produced  with  that  caused  by 
the  right  leg.  The  writer  has  noted 
that  invariably  (often  verified  by  a 
subsequent  operation)  only  when  appen- 
dicitis was  present,  whether  as  the  pri- 
mary malady  or  as  a  secondary  in- 
volvement, did  the  flexion  of  the  thigh 
on  the  trunk  give  rise  to  a  feeling  of 
pain  or  a  sensation  of  soreness  deep 
down  (according  to  the  patient),  and 
even  when  this  was  not  so  marked  the 
rapid  extension  would  cause  an  accentu- 
ation of  it.  Illoway  (Archives  of  Diag- 
nosis, July,  1908). 


The  abdominal  lymphatic  glands,  be- 
coming secondarily  inflamed,  cause  ten- 
der areas.  The  area  found  tender  on 
examination  is  somewhat  of  a  guide 
to  the  organ  primarily  infected,  and, 
therefore,  in  certain  cases  may  be  an 
aid  in  differential  diagnosis.  In  acute 
appendicitis,  tenderness  at  Morris's 
point  (see  abstract  below)  is  of  less 
importance  than  the  symptoms  caused 
by  the  appendix  itself.  In  chronic  ap- 
pendicitis, tenderness  at  Morris's  point 
may  be  of  distinct  diagnostic  value. 
Tenderness  at  this  point,  even  though 
the  only  physical  sign,  makes  the  diag- 
nosis of  appendicitis  by  the  rule  of 
chance  probable ;  when  combined  with 
tenderness  at  McBurney's  point,  the 
diagnosis  becomes  more  certain.  Its  ab- 
sence does  not  rule  out  appendicitis,  and 
it  may  occur  in  other  conditions.  Hub- 
bard (Boston  Med.  and  Surg.  Jour., 
Dec.  31,  1908). 

The  writer  palpates  the  left  iliac 
fossa  on  suspicion  of  appendicitis. 
This  induces  pain  at  McBurney's 
point  in  case  the  appendix  is  much 
diseased  and  otherwise  not.  The  pain 
occurs  most  distinctly  when  the  left 
side  is  lightly  pushed  in  toward  the 
right  side,  the  patient  breathing 
naturally,  the  abdominal  muscles  re- 
laxed. He  always  prepares  to  oper- 
ate when  he  finds  this  indirect  pain, 
and  he  always  found  it  accompanied 
by  severe  pathological  changes  in  the 
appendix,  or  close  vicinity,  or  both, 
even  when  there  was  no  rigidity  of 
the  abdominal  wall.  Perman  (Zen- 
tralbl.  f.  Chir.,  Dec.  9,  1911). 

This  pain,  which  is  augmented  by- 
pressure,  deep  abdominal  respiration, 
and  movements  of  the  right  thigh,  may 
be  absent  or  have  entirely  disappeared 
after  suppuration  or  gangrene  of  the 
appendix  has  occurred. 

In  a  considerable  number  of  cases  of 
affection  of  the  vermiform  appendix  the 
initial  lesion  is  a  formation  of  a  gan- 
grenous patch  in  the  wall  of  that  part 
of  the  intestine,  a  condition  which  is  fre- 
quently associated  with  an  appendicitis 
beginning  in  the  mucous  membrane,  but 
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which  may  arise  independently.  Such 
gangrenous  patches  forming  in  the  wall 
of  the  appendix  may  bring  about  three 
well-defined  conditions,  which  are  quite 
independent  of  inflammation  beginning 
in  the  mucous  membrane,  though  this 
may  also  be  present :  1.  An  escape  into 
the  peritoneal  cavity  of  micro-organ- 
isms which  excite  a  serous,  a  seropuru- 
lent,  or  a  purulent  exudation  unlimited 
by  adhesions.  2.  The  adjacent  perito- 
neum may  become  adherent  over  a  gan- 
grenous patch,  and  the  latter  separate 
and  be  discharged  through  the  appen- 
dix, recovery  taking  place.  3.  A  gan- 
grenous patch  may  thus  become  sealed 
off,  but  when  it  separates  the  adhesions 
may  also  give  way  and  a  localized  ab- 
scess form  or  a  rupture  into  the  perito- 
neal cavity  take  place.  Malcolm  (Lan- 
cet, July  28,  1906). 

Tenderness  over  the  right  sympathetic 
lumbar  ganglion  (lyi  inches  from  the 
navel  on  a  line  with  McBurney's  point) 
is  a  diagnostic  sign  in  appendicitis  in 
addition  to  the  well-known  McBurney's 
point.  In  the  early  stages  of  an  acute 
infective  process  of  the  appendix  the 
right  lumbar  ganglia  are  tender  and  the 
left  lumbar  ganglia  are  not  tender.  (The 
left  lumbar  ganglia  may  be  described 
for  diagnostic  purposes  as  lying  an  inch 
and  a  half  to  the  left  of  the  navel.) 
Under  these  circumstances,  tlie  point 
here  described  is  of  secondary  impor- 
tance, while  McBurney's  point  is  of 
prime  consequence :  (a)  When  an  acute 
inflammatory  process  of  the  appendix 
has  subsided,  leaving  a  mucous  inclusion 
or  scar-tissue,  there  may  be  no  tender- 
ness on  pressure  at  McBurney's  point, 
but  there  is  tenderness  at  the  point  here 
described,  and  no  tenderness  at  the 
point  of  the  left  lumbar  ganglia,  (b) 
When  the  appendix  is  undergoing  a 
normal  involution  process,  with  replace- 
ment of  its  lymphoid  coats  by  con- 
nective tissue,  digestive  disturbances  and 
various  local  neuralgias  may  be  due 
to  nerve  filaments  entrapped  to  the 
new  connective  tissue.  There  may  be 
no  tenderness  at  McBurney's  point,  but 
there  is  persistent  tenderness  at  the 
point  here  described.  There  is  no  ten- 
derness at  the  point  of  the  left  lumbar 


ganglion.  When  the  appendix  is  con- 
gested without  the  presence  of  infection, 
as  in  many  cases  of  loose  kidney,  there 
may  be  little  or  no  tenderness  at  Mc- 
Burney's point,  but  there  is  persistent 
tenderness  at  the  point  here  described. 
There  is  no  tenderness  at  the  point  of 
the  left  lumbar  ganglia.  Under  these 
conditions,  the  point  here  described  is 
of  primary  importance,  while  McBur- 
ney's point  is  of  secondary  or  no  sig- 
nificance. It  will  be  found  useful  in 
differentiating  between  appendiceal  and 
pelvic  irritations.  If  it  is  alone  tender, 
it  means  appendix  trouble.  If  both 
right  and  left  lumbar  ganglia  points  are 
tender,  it  signifies  pelvic  disorder.  If 
neither  of  these  points  are  tender,  the 
abdominal  irritation  must  be  looked  for 
somewhere  higher  up  than  the  pelvis 
or  the  appendix.  R.  T.  Morris  (Jour. 
Amer.  Med.  Assoc,  Jan.  25,  1908). 

Oversensitiveness  of  the  skin  over  the 
diseased  area  may  also  be  present  and 
persist  until  convalescence  begins. 

Cutaneous  hyperalgesia  is  probably 
present  at  some  time  during  all  first  at- 
tacks of  appendicitis,  except,  perhaps, 
in  the  fulminating  type,  and  depends 
upon  tension  with  the  appendix.  It  may 
be  absent  in  attacks  after  the  first,  if 
the  first  attack  was  of  sufficient  severity 
to  destroy  nerve-tissue  in  the  wall  of 
the  appendix.  When  present  in  attacks 
subsequent  to  the  first  it  often  persists 
long  after  all  other  signs  of  the  disease 
have  gone,  owing  to  the  tension  within 
the  appendix  being  kept  up  by  the  pres- 
ence of  a  stricture.  It  gradually  disap- 
pears during  convalescence  as  the  other 
signs  of  the  disease  clear  up.  Disap- 
pearance of  cutaneous  hyperalgesia 
without  improvement  in  the  general  con- 
dition of  the  patient  is  a  sign  of  per- 
foration or  gangrene  of  the  appendix, 
and  should  be  a  signal  for  immediate 
operation.  The  presence  of  cutaneous 
hyperalgesia  is  no  contraindication  to 
operation.  Abscesses  may  form  and 
general  peritonitis  may  develop  while  it 
is  present.  Its  absence,  on  the  other 
hand,  is  of  great  importance.  Absence 
of  cutaneous  hyperalgesia,  the  patient 
coming  under  observation   early  in  the 
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first  attack  of  appendicitis,  is  a  sign  of 
gangrene  of  the  appendix,  unless  the 
case  is  obviously  a  mild  one  and  the 
patient  is  rapidly  getting  well.  Cuta- 
neous hyperalgesia  is,  as  a  rule,  absent 
in  cases  of  abscess  of  the  appendix.  The 
age  of  the  patient  and  the  position  of 
the  appendix  have  no  influence  upon  the 
cutaneous  hyperalgesia.  It  is  occasion- 
ally of  use  as  an  aid  to  the  diagnosis 
of  appendicitis.  James  Sherren  (Lan- 
cet, Sept.  19,  1903). 

Constipation  is  present  in  the  major- 
ity of  cases.  Nausea  and  vomiting  are 
also  present  in  most  instances,  but  they 
do  not  always  furnish  information  as  to 
the  seriousness  of  the  case.  They  may 
occur  coincidently  with  the  attack  or 
shortly  after.  Nausea  and  vomiting  are 
purely  reflex,  but  are  very  constant 
symptoms,  being  due  to  irritation  hav- 
ing its  origin  in  the  appendix.  They 
may  cease  when  the  stomach  is  emptied 
of  its  contents,  but  may  return  when 
other  causes  are  brought  into  play,  as, 
for  instance,  peritonitis  due  to  perfora- 
tion. 

There  are  gastric  crises  which  simu- 
late appendicitis.  These  crises  are  con- 
nected wnth  lengthening  and  dilatation 
of  the  stomach  when  not  due  to  pyloric 
spasm.  Differential  diagnosis  may  be 
speedily  made  by  means  of  the  pain 
signal  of  the  atithor.  To  elicit  this,  the 
patient  is  placed  erect  before  the  phy- 
sician, who  delimits  first,  on  the  line 
between  the  umbilicus  and  the  xiphoid 
cartilage,  the  region  where  pain  is  most 
acute  on  deep  palpation.  When  this 
zone  is  found,  an  assistant  places  his 
forefingers  on  the  sensitive  point  and 
presses  down  so  as  to  elicit  pain.  Then 
from  below  upward,  beginning  above 
the  pubis,  the  physician  raises  the  ab- 
dominal contents  by  profound  pressure  . 
with  his  thumbs  placed  end  to  end  on 
the  median  line  till  he  reaches  the  um- 
bilicus. The  patient  states  when  he 
ceases  to  feel  pain  from  the  deep  pres- 
sure; that  moment  signalizes  the  lifting 
of  the  lower  border  of  the  stomach  and 
demonstrates    that    the    pain    does    not 


come      from      an      inflamed      appendix. 
Leven   (Presse  med.,  June'21,  1911). 

The  tongue  is  usually  coated.  The 
respiration  is  not  materially  influenced 
unless  peritonitis  develops,  when  it  be- 
comes costal. 

The  pulse  and  temperature  are  apt  to 
vary  considerably  in  different  cases  and 
do  not  bear  a  definite  or  constant  rela- 
tion to  the  severity  of  the  disease, 
though  a  sudden  rise  of  temperature,  or 
of  the  pulse  rate,  or  both  generally  in- 
dicate extension  of  the  morbid  process 
to  the  peritoneum.  A  slow  pulse  is 
thought  by  Kahn  tO'  indicate  that  gan- 
grene of  the  appendix  is  present. 

Difference  between  the  temperature  of 
the  rectum  and  the  axillary  space  in 
suppurative  appendicitis.  The  axillary 
temperature  is  always  less  than  the  rec- 
tal, the  difference  sometimes  being  only 
0.1°,  sometimes  going  so  high  as  1.5°. 
The  average  of  162  measurements  made 
on  16  non-febrile  persons  was  0.6°.  In 
patients  with  fever  the  difference  is 
somewhat  less,  the  average  being  0.4°. 
Schule  (Munch,  med.  Woch.,  May  1, 
1900). 

The  difference  between  the  axillary 
and  rectal  temperatures  is  noteworthy 
in  appendicitis.  Normally,  the  rectal  is 
0.6°  C.  higher  than  the  axillary  temper- 
ature, but  in  appendicitis  this  difference 
is  greatly  increased,  even  to  1.4°  C, 
due  to  the  hyperemia  of  the  pelvic  vis- 
cera, and  especially  of  the  rectum  and 
the  rectovesical  cul-de-sac.  L.  Cahier 
(Revue  de  chir.,  vol.  xxvi,  1903). 

Personal  observations  in  a  series  of 
147  appendectomies  indicate  that,  while 
the  temperature  is  likely  to  be  higher 
in  a  case  with  pus  than  in  a  clear  case, 
and  still  higher  in  a  diffuse  peritonitis, 
no  reliance  can  be  placed  on  tempera- 
ture by  itself  in  any  individual  case  as 
an  indication  of  the  local  condition.  The 
same  is  to  be  said  of  the  pulse ;  general 
unreliability  by  itself.  Leucocyte  count, 
like  temperature  and  pulse,  in  itself 
gives  no  positive  indication  of  the  pres- 
ence or  absence  of  pus,  yet  it  may  be 


72 


APPENDICITIS    (COLEY). 


of  value  as  confirmatory  evidence  in  the 
presence  '  of  other  symptoms.  Isaacs 
(Med.  Record,  Mar.  24,  1906). 

Slow  pulse  as  a  symptom  of  latent  or 
incipient  gangrene  in  appendicitis  has 
been  so  frequently  met  in  the  virriter's 
series  of  cases  that  in  the  last  6  he 
made  the  diagnosis  before  operation  on 
this  symptom  alone.  It  is  true  that 
cases  are  sometimes  seen  v^^ith  tachy- 
cardia, but  the  writer  does  not  recall 
encountering  bradycardia  in  a  case  of 
appendicitis  that  did  not  present  gan- 
grene. Of  course,  the  normal  pulse  of 
the  individual  must  be  known  to  avoid 
mistakes.  M.  Kahn  (Jour.  Amer.  Med. 
Assoc,  Dec.   15,   1906). 

The  temperature  in  the  axillse  in  acute 
appendicitis  is  markedly  different  from 
that  of  other  regions.  This  is  probably 
due  to  the  fact  that  the  right  sympa- 
thetic is  irritated  in  the  beginning  of 
acute  appendicitis,  and  that  the  irrita- 
tion involves  the  left  sympathetic. 
Honck  (Deut.  med.  Woch.,  Aug.  27, 
1908) . 

Anorexia  and  digestive  disorders  are 
rarely  absent.     Diarrhea  and  constipa- 
tion may  alternate,  but  the  latter  is  more 
frequently   observed,   especially  at   the 
onset  of  the  attack.     Jaundice  is  occa- 
sionally noted,  especially  in  severe  cases. 
The  writer,  among   165  of  his  cases 
of   appendicitis,   noted   jaundice   in    18; 
of    these,    10    resulted    fatally.      These 
mortality  figures   seem  to   afford   suffi- 
cient reason  for  looking  upon  this  com- 
plication as  indicating  a  very  unfavor- 
able prognosis.     The  type  of  jaundice 
under  consideration  is  neither  catarrhal 
nor  obstructive,  but  is  an  indication  of 
a  general  septic* infection,  the  origin  of 
which  must  be   sought   for  in  the    in- 
flamed appendix  or  its  mesentery.     Of 
quite    a    number    of    patients    operated 
upon    during    the    interval,    the    writer 
found  jaundice  occurring  in  only  1,  and 
here  the  wound  had  suppurated. 

Icterus,  as  a  complication  of  appendi- 
citis, usually  occurs  within  from  thirty- 
six  to  sixty  hours  after  the  beginning  of 
the  attack,  and,  unless  it  subsides  in  a 
short   time,   is   rapidly   succeeded   by   a 


condition  of  restlessness  accompanied 
by  a  rise  in  the  pulse  rate,  but  not  of 
the  temperature.  Reichel  (Zeit.  f.  Chir., 
Bd.  Ixxxiii,  Nu.  1,  1907). 

Series  of  typical  cases  illustrating  the 
frequent  coexistence  and  interrelation 
of  colitis  and  appendicitis.  This  em- 
phasizes the  need  of  more  thorough  at- 
tention to  the  colon  before  rushing 
chronic  cases  to  operation.  It  also  em- 
phasizes the  great  necessity  of  after- 
treatment  of  the  colon  in  cases  of 
chronic  appendicitis  associated  with  coli- 
tis (and  a  large  proportion  are  so  asso- 
ciated). It  also  points  to  the  inadvisa- 
bility  of  removing  the  appendix  through 
the  smallest  possible  opening,  and  of  not 
exploring  the  whole  abdominal  cavity 
when  there  have  been  chronic  symp- 
toms. M.  V.  Tyrode  (Boston  Med.  and 
Surg.  Jour.,  Jan.  4,  1912). 

Rigidity  of  the  right  abdominal  wall 
is  generally  present,  but  circumscribed 
rigidity  over  the  region  of  the  appendix 
occurs  in  about  one-half  of  the  cases. 
The  degree  of  rigidity  usually  corre- 
sponds with  the  intensity  of  the  local 
inflammation.  Tympanites  is  often 
present  if  there  be  peritoneal  inflamma- 
tion of  the  adjacent  intestinal  coils. 

If  the  case  be  one  of  simple  catarrhal 
appendicitis,  the  above  symptoms  con- 
tinue two  or  three  days,  and  the  patient 
gradually  recovers. 

The  differential  blood-count  and  its 
relation  to  the  total  leucocytosis  are 
today  the  most  valuable  diagnostic 
and  prognostic  aids  in  acute  surgical 
diseases  that  are  furnished  by  any  of 
the  methods  of  blood  examination. 
They  are  of  value  chiefly  in  indicating 
fairly  consistently  the  existence  of  sup- 
puration or  gangrene,  as  evidenced  by 
an  increase  of  the  polynuclear  cells  dis- 
proportionately high  as  compared  to  the 
total  leucocytosis.  The  greater  the  dis- 
proportion, the  surer  are  the  findings, 
and  in  extreme  disproportions  the 
method  has  proved  itself  practically  in- 
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fallible.  If  the  leucocytes  number  more 
than  14,000,  and  es])ecially  if  the  poly- 
nuclears  are  more  than  70  per  cent.,  an 
early  operation  is  indicated  unless  there 
be  strong  reasons  for  not  doing  so. 

Results  of  the  examination  of  the 
blood  in  118  cases  of  appendicitis,  all 
of  which  were  treated  surgically.  In 
these  118  cases  38  showed  no  pus  for- 
mation, and  80  showed  pus  formation 
with  or  without  inflammatory  changes. 
In  nearly  all  cases  there  was  more  or 
less  anemia.  There  was  loss  in  hemo- 
globin reaching  50  per  cent,  in  1  case 
in  10,  and  dropping  to  40  per  cent,  at 
least  in  about  2.5  per  cent,  of  all  the 
cases.  The  erythrocytes  were  usuaHy 
moderately  diminished,  not  in  proportion 
to  the  hemoglobin.  The  color  index, 
therefore,  is  low.  In  the  catarrhal  and 
interstitial  form  the  leucocytes  were  not 
increased,  although  occasionally  a  count 
of  12,000  or  15,000  was  noted.  This 
may  be  accounted  for  by  local  inflam- 
mation of  the  peritoneal  covering  of 
the  appendix,  or  the  result  of  vigorous 
purging.  Where  abscess,  gangrene,  or 
general  peritonitis  is  present,  the  leu- 
cocytes are  generally  found  to  range 
between  15,000  and  20,000  per  c.mm. 
Some  fatal  cases  are  tabulated  showing 
no  very  remarkable  leucocytosis.  In  the 
118  cases  only  6  exceeded  25,000  and 
31  were  below  10,000.  The  range  of 
leucocytes  is  a  diagnostic  sign  of 
value  when  correlated  with  other  clin- 
ical symptoms.  If  more  than  20,000 
leucocytes  per  c.mm.  are  present,  pus 
is  indicated.  But  as  a  sign  of  intense 
infection  in  mild  cases  it  is  of  no  value. 
J.  C.  Da  Costa,  Jr.  (Amer.  Jour.  Med. 
Sci.,  Nov.,   1901). 

Table  of  20  cases  showing  the  results 
of  blood  examination  in  cases  of  appen- 
dicitis. The  writer's  conclusions  corre- 
spond to  those  of  Cabot,  Da  Costa,  Joy, 
Wright,  and  others.  The  advantage  of  the 
leucocyte  count  in  these  cases  is  that  it 
shows  whether  or  not  the  morbid  proc- 
ess is  increasing.  More  important  than 
the  quantitative  count  is  the  qualitative 
count  of  the  leucocytes,  since  an  in- 
crease in  the  polymorphonuclear  cells 
out  of  proportion  to  the  other  elements 


is  indicative  of  progression.  No  leuco- 
cytosis is  found  in  cases  of  mild  catar- 
rhal appendicitis,  in  cases  of  fulminat- 
ing appendicitis  in  which  no  resistance 
is  offered,  or  in  cases  of  long-standing 
abscess.  Longridge  (Lancet,  July  12, 
1902). 

An  acute  abdominal  pain  and  rise  in 
temperature  and  tenderness,  particularly 
over  the  appendix,  with  associated  re- 
ferred pain,  are  sufificient  evidence  of 
the  disease  to  warrant  the  incision.  If, 
in  addition,  there  is  nausea  and  vomit- 
ing, rising  leucocytosis,  a  history  of 
previous  similar  attacks,  and  no  evi- 
dence of  other  acute  disease,  the  diag- 
nosis may  be  considered  certain.  Crile 
(Cleveland  Med.  Jour.,  vol.  vi,  No.  8, 
1907). 

Blood  examination  in  acute  appendi- 
citis is  of  great  value  in  determining 
the  severity  of  the  condition,  and,  there- 
fore, deciding  whether  immediate  oper- 
ative interference  is  indicated.  The 
degree  of  leucocytosis,  formerly  consid- 
ered an  important  diagnostic  aid,  is  too 
variable  to  be  of  any  practical  value. 
The  relative  disproportion  between  the 
percentage  of  polynuclears  and  the  de- 
gree of  leucocytosis  is  reliable  in  the 
majority  of  cases,  but  the  number  of 
exceptions  is  so  great  that  its  practical 
value  in  determining  immediate  opera- 
tion becomes  very  small.  The  estima- 
tion of  the  percentage  of  polynuclears 
alone  is  more  reliable  than  either  of  the 
preceding  methods,  and,  therefore,  to- 
gether with  the  fact  that  it  is  one  of 
the  most  easily  made,  the  method  to  be 
recommended. 

A  polynuclear  percentage  of  90  or 
more  indicates  a  severe  process  that 
needs  immediate  operative  interference; 
a  percentage  between  the  two  extremes 
speaks  for  the  one  condition  or  the 
other,  according  as  it  approaches  the 
one  extreme  or  the  other.  Noehren. 
(Annals  of  Surg.,  Feb.,  1908). 

In  general,  the  blood  picture  is  an  ex- 
pression of  the  virulence  of  the  infec- 
tion, while  the  leucocytosis  corresponds 
to  the  degree  of  peritoneal  irritation 
and  the  capacity  of  the  individual  for 
reaction.  Increased  leucocytosis  with 
a  normal  or  nearly  normal  blood  picture 
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gives  a  good  prognosis.  The  higher  the 
blood  picture  mounts,  the  more  severe 
the  infection  and  the  more  serious  the 
prognosis.  If  the  leucocytosis  is  in- 
creased it  is  a  favorable  sign  (good  re- 
sistance), while  a  low  leucocytosis  with 
a  high  blood  picture  is  always  a  serious 
sign.  A  simultaneous,  moderate  in- 
crease of  the  curves  is  a  favorable  sign, 
as  is  an  increase  of  one  or  the  other 
curves  or  an  intersection  of  the  curves. 
The  most  unfavorable  cases  are  those 
of  peritonitis  with  a  very  high  blood- 
picture  curve  and  a  normal  or  subnor- 
mal leucocytosis.  If  after  operation 
the  blood-picture  curve  is  low  and  the 
leucocytosis  high,  the  tendency  is  to  im- 
provement, the  .organism  gaining  the 
upper  hand  in  the  fight  against  the 
infection.  Kohl  (Mitt.  a.  d.  Grenzgeb. 
d.  Med.  u.  Chir.,  Bd.  xxii,  S.  542,  1911). 

Variations  from  the  above  course  are 
met  with.  The  disease  may  come  on 
insidiously,  and  fever  or  pain  be  totally 
absent. 

Absence  of  pain  is  no  indication  that 
the  most  serious  mischief  is  not  going 
on.  The  initial  pain  of  acute  inflamma- 
tion of  the  appendix,  which  is  so  com- 
monly referred  to  the  umbilicus,  is  due 
to  the  peristaltic  action  of  the  cecum  or 
of  the  appendix  dragging  upon  the  at- 
tachment of  the  peritoneum  to  the  ab- 
dominal wall.  The  cessation  of  this 
umbilical  pain  without  improvement  in 
the  other  symptoms  is  due  to  cessation 
of  the  peristalsis  caused  by  the  inflam- 
mation having  spread  to  the  muscular 
coats  of  the  bov/el.  The  development 
of  local  pain,  which  usually  precedes 
the  cessation  of  the  mnbilical  pain, 
means  that  the  inflammation  has  spread 
from  the  appendix  to  the  parietal  peri- 
toneum or  to  the  postperitoneal  cellu- 
lar tissue.  Severe  pain  is  of  serious 
import,  as  it  implies  either  wide  ex- 
tent or  great  severity  of  inflammation. 
Moullin  (Lancet,  Aug.  22,  1903). 

The  appendix  may  be  the  seat  of 
gross  lesions,  although  the  patient 
has  never  had  a  recognizable  attack 
of  appendicitis.  In  acute  appendicitis 
the  physical  signs  may  be  very  slight, 
in   rare    cases    absent,    so    that   there 


may  be  little  indication  of  the  serious 
condition  of  the  patient.  Chronic 
appendicitis  may  simulate  gastric  dis- 
ease with  remarkable  fidelit}^  H.  J, 
Paterson  (Med.  Record,  Aug.  19, 
1911). 

Although  such  an  insidious  onset  is, 
occasionally  met  with  in  adults,  it  is 
most  likely  to  occur  in  children.  Occa- 
sional colicky  pains  are  sometimes  the 
only  early  signs  furnished,  these  being 
followed  by  the  typical  symptoms  de- 
scribed above. 

All  cases  of  abdominal  trouble  in 
children  should  be  considered  appendi- 
citis until  proved  otherwise.  The  dif- 
ferentiation should  be  made  with  intes- 
tinal catarrh  or  worms,  right-sided 
pneumonia  or  sacroiliac  disease,  torsion 
or  ovarian  cysts,  mesenteric  cysts,  cys- 
titis, and  rectal  abscess.  H.  C.  Deaver 
(Jour.  Amer.  Med.  Assoc,  Dec.  24, 
1910). 

Plan  for  facilitating  diagnosis  in 
doubtful  cases  in  infants  and  young 
children  that  cry  on  examination.  Give 
the  child  "twilight"  ether  anesthesia. 
Under  deep  pressure  there  will  be  a  dis- 
tinct muscle  reflex  on  the  right  side 
when  appendicitis  is  present,  but  none 
on  the  left.  Moreover,  if  pressure  is 
made  when  the  anesthesia  has  faded  to 
the  subconscious  state,  there  will  be  a 
significant  pain  response.  Crile  (Ohio 
State  Medical  Journal,  Sept.,  1911). 

Slight  appendicular  lesions  may  be 
accompanied  by  alarming  symptoms  in 
hysterical  patients,  or  in  those  mentally 
and  physically  below  par.  Renal  and 
cystic  phenomena,  including  renal  colic, 
painful  micturition  with  tenesmus,  may 
also  occur. 

Case  in  which  oophorectomy  had  been 
performed  twice.  The  patient  contin- 
ued to  suffer  from  severe  pain.  On 
examination  under  anesthesia,  the  ap- 
pendix was  found  in  the  pelvis,  ad- 
herent to  the  stump  of  the  previous 
oophorectomy.  The  appendix  was  re- 
moved and  the  patient  relieved  of  her 
pains.  Ladinsky  (Amer.  Gynec,  Dec, 
1902). 
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Urinary  disturbances  which  accom- 
pany appendicitis  may  afford  most 
confusing  of  clinical  pictures.  The 
exceptional  anatomical  position  of  the 
appendix  may  bring  it  in  relation  with 
the  bladder  behind  the  pubes,  or  it  may 
be  found  low  down  in  the  pelvic  excava- 
tion or  the  cul-de-sac  of  Douglas.  This 
relation  to  the  bladder  may  cause  a  class 
of  functional  disturbances  without  pus 
formation,  such  as  retention  of  urine, 
tenesmus,  dysuria,  or  an  acute  or  sub- 
acute cystitis.  Suppurative  lesions  may 
occur,  or  there  may  be  a  formation  of 
urinary  calculi.  Swartz  reported  the 
case  of  a  young  man  of  20  years 
who  had  three  suppurating  attacks  of 
appendicitis  which  terminated  in  abscess 
formation  which  were  opened  in  the 
umbilical  region.  Each  time  besides  the 
ordinary  symptoms  of  appendicitis  the 
patient  had  violent  pain  in  urinating, 
and  frequent  micturition.  The  patient 
called  attention  to  the  similarity  in  the 
symptoms  that  he  experienced  in  the 
previous  attacks  of  appendicitis.  Upon 
operating,  the  appendix  was  found  in 
the  form  of  a  cord  surrounded  by  in- 
durated omentum  extending  from  the 
iliac  fossa  to  the  abdominal  wall,  mid- 
way between  the  umbilicus  and  pubes, 
in  close  relation  with  the  bladder.  C. 
G.  Cumston  (Amer.  Jour,  of  Urology, 
Aug.,  1905). 

The  writer  describes  6  cases  in  Italian 
literature  and  2  from  his  own  experi- 
ence in  which  reflex  nervous  phenom- 
ena, kidney  colic,  pain  during  mic- 
turition, bladder  tenesmus,  cystalgia, 
smarting,  in  the  urethra^  or  priapism 
were  the  first  signs  of  trouble  which 
later  proved  to  be  appendicitis.  The  in- 
flammation in  the  appendix  evidently 
acted  on  the  vesical,  renal,  hypogastric, 
or  pubic  plexus,  inducing  functional  dis- 
turbance. F.  de  Meo  (Annales  des  mal. 
des  org.   genito-urin.,   Dec.   1,   1910). 

Chills  sometimes  occur,  but  they  usu- 
ally coincide  with  gangrene  of  the  ap- 
pendix or  with  the  formation  of  a  local 
or  metastatic  abscess.  AA^hen  an  ab- 
scess or  a  fibrinous  exudate  forms 
about  the  appendix,  it  may  usually  be 


detected  by  palpation,  being  fixed  and 
smooth,  surrounded  by  an  area  of 
tympanites.  Rarely  it  may  fluctuate, 
especially  when  large.  Any  consider- 
able pressure  should  be  avoided,  since 
it  might  cause  rupture  of  the  abscess. 
Rigidity  usually  disappears  when 
such  an  abscess  or  the  infected  focus 
becomes  encapsulated. 

Progress  toward  perforation  either 
into  the  general  peritoneal  cavity  or  into 
a  cavity  formed  by  adhesions  is  prob- 
able when,  on  the  third  day,  or  even 
earlier,  after  the  onset  of  the  symptoms, 
there  is  a  localized  superficial  edema, 
indicating  deep  suppuration,  and  when 
a  doughy  mass  is  felt  at  the  seat  of 
pain,  which  mass  gradually  assumes 
shape  to  the  touch,  unless  distended 
intestinal  coils,  shown  by  local  tympa- 
nites, or  the  tension  of  the  abdominal 
walls  make  its  detection  impossible. 
Perforation  is  also  often  indicated  by 
a  cessation  of  pain  and  an  increase  in 
the  tension  and  frequency  of  the  pulse 
rate. 

The  writer  has  found  constantly  in 
all  his  cases  that  after  the  first  onset 
of  symptoms  the  pain  subsides  under 
repose  and  ice,  but  that  suddenly  a  par- 
oxysm of  pain  returns.  Although  this 
soon  subsides  again,  this  abrupt  return 
of  pain,  though  not  due  to  imprudence, 
is  a  sign  of  perforation  sufflciently  cer- 
tain to  indicate  immediate  operation. 
Delbet  (Presse  medicale,  June  3,  1908). 

If  suppuration  is  present  and  perfo- 
ration occurs  on  the  fourth  or  fifth  day, 
i.e.,  after  the  adhesions  have  formed, 
the  symptoms  do  not,  as  a  rule,  vary 
from  those  enumerated.  When,  how- 
ever, they  do  not  assume  a  graver  form 
during  the  first  four  days,  the  presence 
of  protective  adhesions  is  likely.  The 
presence  of  general  rigidity  over  the 
whole  lower  abdomen,  even  with  little 
rise  of  temperature  and  slight  increase 
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in  the  pulse  rate,  indicates  perforation 
with  secondary  abscess  in  the  pelvis. 

When  the  symptoms  are  marked  and 
a  tumor  cannot  be  felt,  perforation  has 
probably  occurred  before  the  adhesions 
were  sufficiently  perfect  to  protect  the 
peritoneal  cavity. 

If  perforation  has  occurred  early, 
i.e.,  while  the  adhesions  were  still  im- 
perfect, there  is  usually  a  chill  and 
vomiting ;  shock,  more  or  less  profound ; 
diffuse,  marked  pain,  instead  of  the  lo- 
caHzed  pain;  acceleration  of  the  pulse; 
an  increase  of  temperature  of  2°  or  3° 
F. ;  scanty  and  dark  urine,  showing  high 
specific  gravity. 

Perforation  is  also  accompanied  by 
distention  of  the  abdomen,  and  symp- 
toms of  grave  diffuse  peritonitis  appear, 
followed  by  collapse.  Dullness,  espe- 
cially in  the  right  iliac  fossa,  affords  an 
early  clue  to  the  presence  of  pus. 

In  fulminating  appendicitis,  termed 
such  owing  to  the  rapidity  with  which 
the  disease  progresses,  the  peritoneum 
may  be  involved  within  a  few  hours. 
Again,  in  the  midst  of  what  apparently 
is  a  mild  case,  abscess,  gangrene,  and 
perforation  may  suddenly  appear  with 
all  their  disastrous  sequelae.  This  indi- 
cates the  necessity  of  giving  the  greatest 
attention  even  to  apparently  benign 
cases. 

When  appendicitis  occurs  during 
pregnancy  the  attack  is  usually  sudden 
and  begins  with  abdominal  pain,  which 
gradually  becomes  localized ;  this  is  fol- 
lowed by  the  typical  symptoms.  This 
condition  must  be  carefully  differen- 
tiated from  tubal  pregnancy.  The  prog- 
nosis is  grave.  The  chances  of  abortion 
following  operation  are  not  great,  pro- 
vided a  speedy  operation  is  done.  In 
the  last  half  of  the  pregnancy  the  con- 
dition is  much  worse  and  operation  is 
more  difficult. 


Appendicitis  in  pregnancy  has  a  colos- 
sal mortality,  something  like  60  per  cent, 
mortality  to  the  mother  and  about  90 
per  cent,  to  the  child.  The  writer  has 
been  endeavoring  to  estimate  the  best 
time  to  act.  In  all  the  cases  that  come 
under  his  observation  in  which  the  pa- 
tient has  had  attacks  of  appendicitis,  the 
writer  insists  on  an  operation  before 
there  is  another  attack,  and  at  the  earli- 
est time  after  impregnation.  He  thinks 
that  that  will  give  the  best  results.  J.  B. 
Murphy  (Jour.  Amer.  Med.  Assoc,  Aug. 
22,  1908). 

During  the  first  three  months  the 
treatment  should  be  the  same  as  in 
the  non-pregnant  state,  but  if  imme- 
diate operation  is  not  performed  and 
the  patient  is  carried  through  the 
attack  without  removal  of  the  ap- 
pendix this  should  be  done  soon 
afterward,  since  the  risk  of  recur- 
rence later  in  pregnancy  at  a  more 
dangerous  period  is  great.  After  the 
third  month  the  treatment  should  be 
immediate  removal  of  the  appendix 
as  soon  as  the  diagnosis  is  made, 
since  the  high  mortality  of  this  com- 
plication is  due  to  delay.  This  ap- 
plies especially  to  the  later  months 
when,  owing  to  the  greater  conges- 
tion and  increased  intra-abdominal 
pressure,  the  inflammatory  changes 
are  apt  to  be  very  marked,  with 
early  perforation.  A.  H.  Bill  (Cleve- 
land Med.  Jour.,  Aug.,  1911). 

Review  of  the  literature  of  480 
cases  coming  under  the  writer's  ob- 
servation. Appendicitis  is  a  com- 
paratively frequent  condition  in  preg- 
nancy (1  to 4000),  about  2^  per  cent, 
of  all  women  suffering  from  the  dis- 
ease being  pregnant.  It  would  ap- 
pear, however,  that  pregnancy  does 
not  predispose  to  appendicitis,  al- 
though it  may  favor  recurrences  and 
exert  an  unfavorable  influence  on  its 
course.  In  view  of  the  high  mortality 
of  severe  cases  and  the  excellent 
statistics  of  early  operation,  con- 
servative treatment  should  be  re- 
sorted to  only  for  the  milder  forms, 
where  the  patient  can  be  kept  under 
supervision.  H.  H.  Schmid  (Deut. 
med.  Woch.,  Nu.  29,  1911). 
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During  examination  gentle  manipula-' 
tion  is  necessary,  lest  an  abscess  be  pres- 
ent and  the  adhesions  be  delicate  and 
unable  to  stand  the  traction  or  pressure 
(McBurney). 

The  location,  direction,  and  extent  of 
the  appendix  have  an  important  bearhig 
on  the  clinical  history  of  appendicitis, 
considering  the  variations  of  the  appen- 
dix in  length,  direction,  and  location 
and  the  varying  site  of  the  cecum. 

Auscultation  of  the  lungs  and  heart 
sometimes  affords  information. 

Examination  through  the  rectum  is 
of  value  in  determining  the  presence  of 
pus  in  advanced  cases,  especially  in  chil- 
dren. In  the  earlier  stages  this  pro- 
cedure is  not  very  helpful. 

Examination  of  the  urine  may  assist 
in  the  location  of  the  inflammatory  proc- 
ess and  in  determining  the  activity  of 
metabolic  processes.  Glycosuria  has  also 
been  observed. 

Appendicitis  is  often  observed  in 
children,  the  frequent  gastrointestinal 
disorders  to  which  they  are  subject  be- 
ing not  infrequently  related  with  a  dis- 
eased appendix.  The  symptoms  do  not 
dift'er  from  those  of  appendicitis  in 
adults,  but  their  development  is  apt  to 
be  more  rapid. 

The  fatality  of  appendicitis  occurring 
in  infancy  and  childhood  has  been  over-  ' 
estimated.  In  the  writer's  series  of  82 
cases  there  was  a  mortality  of  12  per 
cent.  Appendicitis  in  the  children  of 
the  poorer  classes  is  often  confused  with 
digestive  disturbances,  so  that,  as  a  rule, 
these  cases  reach  the  clinic  in  an  ad- 
vanced stage  of  the  disease.  W.  Neu- 
berg  (Deut.  Zeit.  f.  Chir.,  Bd.  Ixxxix, 
Hft.  4,  1907). 

A  practically  pathognomonic  sign  in 
children  is  that  almost  invariably  the 
little  patients  place  their  hands  in  the 
region  of  the  appendix  to  ward  off  ma- 
nipulation in  this  region.  Pain  present 
in  the  lower  quadrant  with  evident  ten- 
derness, pain,  and  resistance  in  the  right 


quadrant,  appendicitis,  in  other  words, 
and  without  any  marked  evidence  of 
abdominal  distention,  signifies  an  excess 
of  free  fluid  in  the  pelvic  cavity,  varying 
in  character  from  a  serous  to  a  sero- 
purulcnt  or  purulent  nature,  although 
the  appendix  and  abscess,  if  present,  are 
thoroughly  walled  off.  J.  F.  Erdmann 
(Archives  of  Diagnosis,  July,  1908). 

In  an  analysis  of  500  cases  the  writer 
insists  on  the  importance  and  frequency 
of  appendicitis  in  childhood.  The  num- 
ber of  cases  increases  in  frequency  with 
age,  from  birth  to  puberty,  and  it  is 
more  common  in  males.  The  course  is 
more  often  severe  than  in  adults.  There 
is  less  tendency  to  formation  of  stric- 
tures, but  fecal  concretions  are  more 
frequent.  As  main  predisposing  causes 
may  be  mentioned  enteric  fever,  intesti- 
nal catarrh,  and  influenza.  The  symp- 
toms in  infants  are  often  scanty,  irreg- 
ular, and  misleading,  and  the  disease  is 
more  frequent  than  the  statistics  show. 
In  older  children  acute  attacks  occur 
suddenly  with  stormy  symptoms  even 
more  frequently  than  in  adults.  H.  C. 
Deaver  (Jour.  Amer.  Med.  Assoc,  Dec. 
24,  1910). 

Appendicitis  is  the  commonest  and 
most  important  surgical  disease  of  the 
abdomen  in  childhood.  Most  of  the 
cases  occur  between  the  ages  of  5  and 
15  years.  In  children  the  appendix  is 
comparatively  larger,  lymphoid  tissue  is 
more  abundant,  and  there  is  a  shortness 
and  lack  of  development  of  the  omen- 
tum. The  causes  of  appendicitis  are 
similar  to  those  of  adults,  careless  feed- 
ing and  catarrhal  diseases  probably  tak- 
ing the  lead.  The  difficulties  in  making 
a  diagnosis  in  infant  children  are  great. 
Pain,  a  constant  symptom,  is  often  as- 
cribed to  an  ordinary  gastrointestinal 
attack.  Nausea  and  vomiting  may  be 
absent  even  in  peritonitis.  A  rise  of 
temperature  is  so  common  in  children 
that  this  sign  is  not  absolutely  reliable. 
Fever  in  appendicitis  usually  begins 
some  time  after  the  initial  pain.  A  sud- 
den drop  is  a  danger  signal,  and  may 
mean  gangrene  or  perforation.  In  gas- 
troenteritis vomiting  is  earlier  and  pre- 
cedes the  pain.  Abdominal  pain  is  less 
severe,   and   true   abdominal   rigidity  is 
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absent.  It  is  a  grave  mistake  to  treat 
appendicitis  with  a  purgative.  Harold 
Collinson  (Practitioner,  July,  1911). 

The    large    mortality    from    appen- 
dicitis  in  children  is   not   due   to   any 
special  anatomical  condition  or  pecul- 
iarities,  nor   to   greater   difficulties   of 
diagnosis.      It    is    chiefly    due    to    the 
fact   that   patients    are    subjected  too 
late    to    the    proper    treatment,    i.e., 
operation.     The   delay  is   ascribed  to 
the    public's    lack    of    knowledge    of 
early  symptoms  and  the  necessity  for 
operation   in   children   and  to   our  in-' 
ability     to     interpret     symptoms     of 
chronic  appendicitis  in  the  true  sense. 
We  are  too  much  accustomed  to  re- 
gard    gastrointestinal     affections     as 
peculiar   to    childhood,   and  not   as   a 
frequent     sign     of     serious     disease. 
Salzer   (Wiener  klin.  Woch.,  Nu.  xx, 
1911). 
DIAGNOSIS.  — Although  the  three 
cardinal    symptoms :     pain,    tenderness, 
and    rigidity,    render   the    diagnosis    of 
acute   appendicitis   comparatively  easy, 
the  fact  remains  that  many  conditions 
simulate  it  and  may,  therefore,  lead  to 
a  mistake. 

Quite  prominent  in  this  connec- 
tion, of  course,  are  disorders  of  the 
gastrointestinal  canal :  intestinal  obstruc- 
tion, volvulus,  perforation  or  foreign 
body,  inflammation  of  Meckel's  diver- 
ticulum, and  acute  infections  of  the  gall- 
bladder. The  fact  that  some  of  the 
symptoms  of  the  latter  and  of  hepatic 
disorders,  especially  jaundice,  as  we 
have  seen,  may  occur  as  complications 
of  appendicitis  serves  further  to  com- 
plicate the  situation. 

Several  observers  have  come  to  the 
conclusion  that  cirrhosis  of  the  liver 
may  be  one  of  the  complications  of  ap- 
pendicitis. Case  in  which  this  condition  • 
prevailed — a  boy  of  16.  The  cirrhosis 
of  the  liver  found  post  mortem  was  the 
result  of  a  toxic  infection  which  had 
continued  for  two  months,  and  the  seat 
of  this  infection  was  the  appendix. 
Hence,  to  the  other  dangers  of  appendi- 


citis may  now  be  added  that  of  produc- 
ing-a  toxic  cirrhosis  of  the  liver.  Tufifier 
and  Maute  (Presse  medicale.  No.  52, 
1904). 

Occasionally  a  diarrhea  or  dysen- 
tery may  usher  in  the  scene,  and  this 
fact  should  never  be  forgotten.  Usu- 
ally the  bowel  movements  are  torpid. 
Conditions  simulating  appendicitis 
are  severe  colic  from  acute  indiges- 
tion, pneumonia,  typhoid  fever,  renal 
colic,  inflammation  of  the  gall-blad- 
der, gastric  ulcer,  and  epididj^mitis. 
M.  H.  Fussell  (N.  Y.  Med.  Jour., 
Jan.  22,  1910). 

Case  in  which  the  patient  suffered 
from  sudden  severe  abdominal  pain, 
abdominal  rigidity,  vomiting,  and 
special  tenderness  over  the  appendix. 
He  was  partially  relieved  by  mor- 
phine. While  all  the  subjective  symp- 
toms pointed  to  an  appendicitis,  the 
temperature  curve  made  the  author 
suspect  inalaria,  and  he  examined  for 
the  malarial  parasite  and  found  it. 
G.  E.  Henson  (Jour.  Amer.  Med. 
Assoc,  June  3,   1911). 

In  7  personal  cases  the  appendix 
was  attached  by  adhesions  to  the 
right  ovary,  hanging  between  the 
cecum  and  the  ovary  like  an  ordinary 
hammock.  While  in  these  cases  the 
appendiceal  symptoms  predominated, 
some  of  them  were  manifestly  refer- 
able to  the  ovaries.  McKinley  (Med. 
Record,  Dec.  2,  1911). 

Ten  cases  in  which  the  diagnosis 
of  appendicitis  proved  erroneous.  In 
a  boy  of  10  the  attacks  occurred 
every  Monda}^  to  avoid  a  much- 
dreaded  teacher.  In  2  other  cases  the 
pseudoappendicitis  was  traced  to  ar- 
rest of  the  menses  from  a  powerful 
purgative  or  cold.  In  the  other  5 
cases  a  stomach  trouble  induced 
symptoins  suggesting  appendicitis. 
The  writer  warns  that  before  diag- 
nosing appendicitis  the  sensitiveness 
of  the  skin  should  be  tested,  taking 
up  a  fold  at  a  time;  it  will  frequently 
be  found  that  the  pain  is  as  intense 
■with  this  as  at  McBurney's  point. 
Leven  (Archiv  f.  Verdauungskrank- 
heiten,  Feb.,  1912). 
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Gastric  disorders  may,  in  fact,  be 
traced  directly  to  a  chronically  inflamed 
appendix,  and  as  snch  to  acnte  exacer- 
bations of  appendicitis.  Gastric  ulcer — 
with  marked  gastric  pain  after  "taking 
food ;  eructations,  hyperchlorhydria, 
'etc. ;  nausea,  vomiting-  and  even  hema- 
"temesis,  and  blood  in  the  stools;  me- 
lena — has  also  been  diagnosticated 
where  the  causative  lesion,  as  demon- 
strated by  the  normal  condition  of  the 
stomach  and  the  result  of  removal  of 
diseased  appendix,  lay  clearly  in  the 
latter. 

Number  of  cases  gathered  from  the 
literature  showing  the  relation  of  hema- 
temesis  to  appendicitis.  A  personal  case, 
a  woman  of  61  years,  entered  the  hos- 
pital with  symptoms  of  appendicitis. 
She  gave  a  history  of  previous  attacks 
of  pain  in  the  abdomen,  dyspeptic  symp- 
toms, and  hematemesis.  During  the 
present  attack  the  woman  suffered  from 
repeated  spells  of  hematemesis  and  was 
getting  progressively  worse  until  the 
forty-ninth  day,  when  she  died  of  per- 
foration and  septicemia.  The  autopsy 
showed  entire  absence  of  any  lesion  in 
the  gastric  or  intestinal  mucosa,  thus 
proving  that  the  hematemesis  was  the 
result  of  parenchymatous  hemorrhages. 
S.  M.  Tsipkin  (Med.  Obozrenie,  vol. 
Ivii,  No.  2,  1902). 

Report  of  50  cases  in  which  ulcer  de- 
veloped in  the  stomach  after  an  attack 
of  appendicitis,  probably  from  the  tend- 
ency to  thrombosis  and  embolism  liable 
with  appendicitis.  In  10  cases  the  gas- 
tric ulcer  developed  sooner  or  later 
after  an  operation  on  the  appendix,  or 
was  discovered  at  the  time  of  the  ap- 
pendectomy. In  4  others,  the  ulcer  in 
the  stomach  with  coexistent  appendi- 
citis was  an  autopsy  finding.  In  7 
others,  a  threatening  ulcer  in  the  stom- 
ach developed  in  patients  who  had  at 
some  time  passed  through  an  attack  of 
appendicitis  under  medical  treatment 
pnly.  In  20  other  cases,  the  gastric  ulcer 
developed  in  patients  who  were  unaware 
that  the  appendix  was  diseased,  but 
gtudy  of  the   anamnesis  revealed   signs 


of  disturbances  and  symptoms  which  are 
readily  recognized  as  the  result  of 
chronic  inflammation  of  the  appendix. 
Mahncrt  (Mitt.  a.  d.  Grenz.  d.  Med.  u. 
Chir.,  Bd.  xvii,  Nu.  3,  1908). 

Floating  kidney  with  torsion  of  the 
ureters,  nephritis  with  hematuria,  renal 
or  hepatic  colic,  ovaritis,  extra-uterine 
pregnancy,  ovarian  cyst  with  twisted 
pedicle,  pelvic  cellulitis,  dysmenorrhea, 
inflamed  undescended  testicle,  epididy- 
mitis and  hernia,  incipient  or  strangu- 
lated, have  all  caused  confusion. 

Experience  in  several  cases  shows  that 
an  extrasaccular  hernia  to  the  appendix 
should  be  extirpated.  If  there  is  no  sac, 
the  appendix  may  be  implanted  in  the 
cecum.  If  the  appendix  is  surrounded 
by  pus  and  contamination  of  the  perito- 
neum is  feared,  subserous  ablation  of 
the  appendix  may  be  advisable.  Open- 
ing of  the  sac  is  not  dangerous,  and  it 
may  be  closed  as  in  the  ordinary  opera- 
tion for  hernia,  or  it  may  be  drained 
temporarily  if  opened  accidentally  in 
the  midst  of  septic  surroundings.  Gui- 
bal  and  Roland  (Presse  med.,  Oct.  14, 
1903). 

Case  of  an  infant  24  days  old  in 
which  the  writer  operated  for  strangu- 
lated right  inguinal  hernia,  with  8  cm. 
of  ileum  and  an  adherent  gangrenous 
appendix  in  the  sac.  The  appendix  was 
removed,  the  gut  returned,  and  a  radical 
operation  performed.  The  baby  did 
well.  This  is  the  youngest  patient  with 
appendix  trouble  on  record.  Dixon  (An- 
nals of  Surgery,  Jan.,  1908). 

Hematuria  complicating  appendicitis 
may  be  due  to :  1.  General  systemic  in- 
vasion  resulting  from  acute  appendicitis, 
and  affecting  the  kidney  indirectly — so- 
called  toxic  nephritis.  2.  Involvement 
directly  of  one  or  more  of  the  organs 
of  the  urinary  tract,  (a)  Kidney,  as  in 
a  personal  case,  (b)  Ureter,  as  in  a  per- 
sonal case,  (c)  Bladder,  as  in  the  cases 
recorded  by  Odde  and  Silhol,  Lancien, 
and  Brun.  M.  G.  Seelig  (x-Vnnals  of 
Surg.,  Sept.,  1908). 

It  is  difficult  to  distinguish  cor- 
rectly between  appendicular  inflam- 
mation and   stones   in   the  kidney  or 
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ureter.  The  urinary  system  is  often 
afifected  in  appendicitis,  and  in  such 
cases  hematuria  will  appear.  This 
the  writer  explains  in  the  following 
way:  The  stasis  of  the  contents  of 
the  intestines  in  the  flexura  coli 
forms  a  hard  clot  of  the  feces,  which 
through  pressure  upon  the  left  kid- 
ney or  its  vessels  produces  hema- 
turia. Von  Frisch  (Wiener  klin. 
Woch.,  Jan.  4,  1912). 

A  psoas  abscess,  fecal  impaction  in 
the  right  iHac  region,  tumors,  lympha- 
denitis, aneurism  in  this  area,  tabetic 
crises  in  the  abdomen,  lead  colic,  pneu- 
monia, pulmonary  abscess,  and  pleurisy 
have  all  proven  misleading.  The  two 
latter  disorders  may,  in  fact,  be  associ- 
ated with  appendicitis,  i.e.,  appear  as 
one  of  its  complications. 

Pleurisy  is  generally  a  local  complica- 
tion, i.e.,  a  pleural  abscess  by  contigu- 
ity. While  metastatic  pleurisy  may  co- 
incide with  infarct  on  either  side,  the 
latter  will  be  upon  the  right  side  always 
preceded  and  accompanied  by  subphrenic 
suppuration.  In  13  cases  from  the  lit- 
erature, right-sided  pleurisy  was  found 
post  mortem  with  subphrenic  abscess, 
showing  the  extension  from  the  appen- 
dix through  the  diaphragm  into  the 
pleura.  The  physical  signs  simulate 
purulent  pleurisy.  The  prognosis  is 
grave ;  the  diagnosis  is  always  difficult. 
L.  Lapeyre  (Revue  de  chir..  May,  1901). 

The  writer's  experience  with  cases  of 
appendicitis  shows  that  the  greater  num- 
ber of  cases  in  which  there  are  lung 
complications  originate  from  emboli ; 
Gussenbauer  has  had  a  similar  experi- 
ence. In  the  hospital  at  Moabit,  out  of 
740  cases  28  had  some  lung  complica- 
tions, and,  of  these,  14  were  cases  of 
thrombosis,  and  in  the  private  clinic  out 
of  260  cases  19  had  some  lung  compli- 
cation. In  the  causation  of  this  compli- 
cation the  anesthetic  plays  an  entirely 
subordinate  part.  Practically  every  case 
of  appendicitis  has  a  thrombus,  whether 
pus  is  present  or  not.  If  in  the  course 
of  the  operation  the  thrombus  is  broken 
up,  emboli  may  make  their  way  into  the 


general  circulation.  It  is  certain  that 
these  originate  in  the  portal  system, 
probably  from  the  region  of  the  vena 
cava.  Septic  emboli  may  appear  imme- 
diately after  the  operation  or  as  late 
a's  the  eighth  day;  as  a  rule,  they  are 
accompanied  by  a  more  or  less  great 
rise  in  the  temperature.  The  proper 
and  early  diagnosis  of  lung  emboli  is 
of  the  utmost  importance,  so  that  a 
proper  treatment  may  be  carried  out. 
Sonnenburg  (Zentralbl.  f.  Chir.,  Nu.  26, 
1902). 

In  pleurisy  complicating  appendicitis 
the  germs  from  the  appendiceal  cavity 
pass  to  the  peritoneum,  thence  are  car- 
ried to  the  pleura.  The  appendicitis  may 
spread  upward  behind  the  colon,  the 
liver,  to  the  diaphragm  and  the  pleura. 
The  signs  of  pleurisy  usually  come  on 
when  the  appendicitis  begins  to  subside. 
The  prognosis  is  grave,  and  the  treat- 
ment consists  in  an  operation  for  empy- 
ema, which  should  be  promptly  per- 
formed. Barba  (Riforraa  medica,  Nov. 
24,  1906). 

Thrombosis  in  the  veins  of  the  jeju- 
num or  other  neighboring  structures 
may  not  only  give  rise  to  acute  symp- 
toms recalling  those  of  appendicitis,  but 
it  may  also  occur  as  a  complication  of 
the  latter. 

Two  cases  complicated  with  phlebitis 
of  the  left  leg.  In  one  case  pain  in 
this  leg  occurred  the  second  day,  fol- 
lowed by  dyspnea  and  fever  on  the  third. 
A  day  later  marked  phlebitis  appeared. 
Cough  with  bloody  expectoration  fol- 
lowed, with  all  the  signs  of  a  pulmonary 
infarct.  The  second  case  was  one  of 
purulent  appendicitis  and  phlebitis.  Two 
other  cases  referred  to.  Of  the  four, 
two  died.  A  peculiarity  is  that  it  occurs 
more  frequently  on  the  left  side.  It  is 
evidently  due  to  metastasis  through  the 
circulation.  Its  occurrence  makes  the 
prognosis  unfavorable.  Villard  and 
Vignard  (Revue  de  chir.,  Jai;.,  1901). 

Two  cases  of  thrombosis  of  the  fem- 
oral veins  following  appendectomy.  Ex- 
cessive pain  in  the  left  groin,  followed 
a  few  days  later  by  edema  of  the  leg 
and  the  infiltrated  vein,  were  the  main 
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signs.  Infection  is  probably  the  causa- 
tive factor  of  this  complication  rather 
than  the  mechanical  theory  of  Lennan- 
der.  W.  Meyer  (Annals  of  Surg.,  May, 
190n. 

Two  cases  of  appendicitis  which  were 
complicated  by  inflammation  of  the 
portal  vein.  An  operative  procedure,  how- 
ever slight,  when  it  reaches  the  neigh- 
borhood of  veins  whose  walls  are  some- 
what altered,  may  give  rise  to  the 
formation  of  thrombi.  In  the  case  of  the 
appendix,  the  mesenteric  and  mesoap- 
pendicular  veins  are  not  infrequently 
altered  by  the  presence  in  their  walls 
of  a  toxic  phlebosclerosis.  If  the  opera- 
tion includes  a  septic  area,  the  infarction 
readily  enters  into  the  open  veins  and 
is  carried  into  the  portal  system.  Pelle- 
grini  (Riforma  medica,  Aug.  17,  1904). 

Several  instances  in  which  appendici- 
tis has  been  complicated  by  thrombosis 
and  phlebitis  of  the  mesenteric  veins. 
Thrombosis  is  most  common  in  the 
veins  of  the  jejunum.  Occasionally,  it 
does  not  cause  any  marked  disturbance 
of  the  intestine,  but  it  simulates  rather 
a  portal  pyemia ;  in  other  cases,  hemor- 
rhagic infarction  and  gangrene  of  the 
afi'ected  bowel  occur.  Owing  to  the 
frequency  with  which  veins  of  the  jeju- 
num are  affected,  a  useful  clinical  sign 
is  a  localized  resistance  in  the  left  hypo- 
chondrium  combined  with  signs  of  pye- 
mia, which  have  been  preceded  by  the 
usual  symptoms  of  appendicitis.  Most 
of  these  cases  occurred  in  what  appeared 
at  first  to  be  ordinary  slight  cases  of 
appendicitis.  These  cases  must  neces- 
sarily be  fatal,  seeing  that  the  mesenteric 
veins  are  affected.  Prophylactic  treat- 
ment, that  is  to  say,  early  removal  of 
the  diseased  appendix,  is  the  only  re- 
source. E.  A.  Polya  (Deut.  med.  Woch., 
Nu.  7,  8  u.  9,  1905). 

Embolism  from  thrombosis  of  the 
veins  may  occur  in  the  mesentery,  the 
omentum,  the  stomach,  or  elsewhere, 
especially  liable  to  accompany  or  to  fol- 
low appendicitis.  This  accounts  for  the 
gastric  hemorrhages,  hemorrhagic  ero- 
sions, or  small  ulcers  secondary  to  ap- 
pendicitis, as  also  for  perigastric  adhe- 
sions, and  for  cicatricial  stenosis  of  the 


pylorus.  Payr  (Miinch.  med.  Woch., 
Apr.  25,  1905). 

The  explanations  that  have  been  given 
of  thrombosis  of  the  external  iliac  vein 
are  regarded  as  unsatisfactory  by  the 
author,  whose  personal  experience  of  3 
recent  instances  of  this  kind  have  led 
him  to  the  conclusion  that  the  throm- 
bosis is  first  developed  not  in  the  cecal 
spots  of  the  portal  vein,  but  in  the  epi- 
gastric vessels  in  the  anterior  abdominal 
wall  after  simultaneous  ligature  of  the 
arterial  and  venous  trunks  on  the  right 
side  practised  for  the  arrest  of  bleeding 
in  the  course  of  the  operation.  In  the 
majority  of  such  cases  the  consequent 
thrombosis  is  overlooked,  as  it  is  slight 
and  limited  to  the  right  side,  but  occa- 
sionally it  extends  to  the  epigastric  veins 
on  the  left  side  and  onward  to  the  left 
external  iliac  vein.  If  this  be  the  cor- 
rect explanation,  the  surgeon  in  opening 
the  abdominal  cavity  should  carefully 
endeavor  to  avoid  exposing  the  epigas- 
tric vessels.  The  external  wound  of  a 
vertical  one  should  be  made  well  out- 
side the  sheath  of  the  rectus  and  not 
be  directed  inward  at  its  lower  part, 
and,  if  made  parallel  to  Poupart's  liga- 
ment, should  not  extend  too  far  inward. 
If  any  of  the  epigastric  vessels  be 
wounded,  only  the  bleeding  branch 
should  be  ligatured  and  not  a  thick  cord 
of  both  arterial  and  venous  trunks. 
Witzel  (Centralbl.  fur  Chir.,  Nu.  28, 
1905). 

Case  in  which  appendicular  abscess 
followed  phlebitis  of  the  external 
jugular  vein.  No  untoward  symp- 
toms developed  until  the  eighth  day, 
when  the  temperature  rose  to  105° 
and  the  pulse  to  140.  There  was  also 
a  chill.  The  drainage,  the  appendix 
not  having  been  removed,  was  free, 
and  there  were  no  signs  of  extending 
peritonitis.  The  drainage  had  a  fecal 
odor,  but  not  mor-e  so  than  at  the 
time  of  the  operation,  and  there  was 
no  fecal  matter  in  the  drainage.  The 
patient  complained  of  a  stiff'  neck, 
with  soreness  in  the  left  side  of  the 
neck.  On  the  following  day  the  pain 
in  the  neck  was  much  more  severe. 
The  w^riter  found  the  external  jugular 
hard  like  a  cord,  and  very  painful  to 
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the  touch.  Just  above  the  clavicle 
there  was  some  perivascular  inflam- 
mation. The  head  being  immobilized, 
the  inflammation  receded  and  disap- 
peared. Richards  (Med.  Record,  Dec. 
23,  1911). 

From  the  standpoint  of  differential 
diagnosis  the  main  disorders  which  tend 
to  cause  confusion  and  the  symptoms 
which  help  to  identify  them  are  the  fol- 
lowing : — 

Intestinal  Obstruction. — In  this  dis- 
order the  rise  of  temperature  occurs 
late.  Stercoraceous  vomiting  is  ob- 
served in  serious  cases.  Volvulus  gen- 
erally presents  itself  in  children.  There 
is  more  distention  and  no  abdominal 
rigidity.  The  pulse  and  temperature  are 
normal  in  the  early  stages.  Intestinal 
obstruction  may,  however,  attend  or 
follow  appendicitis. 

Case  in  which  the  patient,  an  hyster- 
ical woman,  developed  appendicitis,  for 
which  operation  was  performed  and  the 
appendix  removed.  After  the  operation 
she  suffered  considerably  and  had  ex- 
quisite pain  in  the  left  portion  of  the 
body  between  the  umbilicus  and  the  bor- 
der of  the  ribs.  There  was  some  dull- 
ness in  this  area.  Accordingly,  five  days 
later  a  second  operation  was  performed, 
and  it  was  found  that  the  descending 
colon  was  apparently  tightly  packed  with 
scybala.  The  lapar-^tomy  wound  was 
closed,  and  after  repeated  enemata  10 
pieces  of  cloth  of  moderate  size  were 
expelled.  Subsequently,  other  pieces 
were  also  expelled.  The  patient  made 
a  complete  recovery.  The  case  was  ap- 
parently one  of  appendicitis,  but  really 
due  to  foreign  bodies  in  the  intestine. 
Schneiderlin  (Miinch.  med.  Woch.,  Apr. 
7,  1903). 

Six  cases  treated  by  Sonnenburg  of 
intestinal  obstruction  from  adhesions 
after  suppurative  appendicitis.  This 
form  of  mechanical  obstruction  occur- 
ring sooner  or  later  after  appendicitis, 
whether  treated  or  not- by  operation,  is, 
according  to  the  author,  a  rare  compli- 
cation.    It  is  usually  the  result  of  mul- 


tiple adhesions  formed  by  chronic  peri- 
tonitis set  up  by  small  encapsulated 
inflammatory  deposits,  or  by  a  large  and 
single  pelvic  abscess.  The  symptoms  of 
obstruction  are,  as  a  rule,  so  well 
marked  that  there  is  no  difficulty  in 
making  a  sure  diagnosis  at  an  early 
stage.  Federmann  (Archiv  f.  klin.  Chir., 
Bd.  Ixxvi,  Hft.  4,  1905). 

The  writer  studied  44  cases  of  ob- 
struction of  the  intestine  during  or 
after  appendicitis,  including  14  in  which 
the  ileus  was  due  to  atony  of  the  bowel, 
10  with  broad  adhesions  and  18  with 
narrow,  1  with  an  inflammatory  tumor, 
and  1  with  stenosis  from  ulceration  in 
the  cecum.  These  appendicitic  cases 
formed  17.9  per  cent,  of  the  cases  of 
ileus  in  his  experience  in  the  last  twenty 
years,  but  only  1.8  per  cent,  of  the  total 
cases  of  appendicitis.  E.  Ruge  (Archiv 
f.  klin.  Chir.,  Bd.  xciv,  Nu.  4,  1911). 

Tubercular  Typhlitis.  —  Slow  as- 
thenic course,  diarrhea,  and  a  higher 
temperature  usually  distinguish  this 
disease. 

Tumors. — In  cancer,  the  neoplasm 
which  occurs  most  frequently  in  the  in- 
testines, the  subject  is  usually  beyond 
his  40th  year.  The  progress  is  slower 
and  the  temperature  seldom  much  above 
normal. 

Typhoid  Fever. — Perforation  occurs 
late  in  this  disease,  while  the  tempera- 
ture, the  petechise,  and  other  character- 
istics readily  serve  to  distinguish  it.  In 
case  of  doubt  the  blood  should  always 
be  examined  for  the  Widal  reaction. 

Distinction  between  pneumonia  and 
appendicitis  may  be  made  by  giving  due 
consideration  to  the  sudden  rise  of  tem- 
perature to  103°  F.  or  thereabouts,  and 
the  tendency  to  maintain  this  degree; 
the  acceleration  of  respiration,  which  is 
out  of  proportion  to  the  pulse  rate  or 
the  pyrexia ;  the  relaxation  of  the  ab- 
dominal walls  between  the  respirations, 
the  diminution  or  the  disappearance  of 
tenderness  on  deep  pressure  with  the  flat 
of  the  hand,  the  possible  presence  of 
cough.     No   operation    for   appendicitis 
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should  ever  be  performed  until  after  a 
careful,  or,  perhaps,  repeated,  examina- 
tion of  the  lungs  has  been  made.  Grif- 
fith (Jour.  Amer.  Med.  Assoc.,  Aug.  20, 
1903). 

Pneumonia  and  Pleurisy. — In  some 
cases  the  symptoms  closely  resemble 
those  of  pneumonia  or  pleurisy.  An 
examination  of  the  lungs  will  clear  up 
this  point. 

Disorders  of  the  genitourinary  or- 
gans, uterus,  adnexa,  and  pelvic  cellular 
tissue,  especially  salpingitis,  are  condi- 
tions which  may  cause  confusion.     Ex- 
amination of  the  genitourinary  organs 
sometimes    establishes    the    differential 
diagnosis,  but  occasionally  complica- 
tions occur  which  render  it  difficult. 
It  is  often  impossible  to  differentiate 
acute    appendicitis    from    right    adnexal 
disease,  though  the   former  has  usually 
a  more   stormy  onset.     Pelvic  abscess, 
torsion    of    cysts,    extra-uterine    preg- 
nancy, and  thrombosis  of  the  pampini- 
form plexus  must  all  be  eliminated.    The 
writer  even  saw  a  case  of  dysmenorrhea 
with    apparent    localized    peritonitis    in 
which  he  was  prevented  from  operating 
only    by    the    rapid    subsidence    of    the 
threatening  symptoms.     Rostowzew  (St. 
Petersburger  Zentral  Zeit.,  Nu.  32  u.  33, 
1905). 

Case  of  coincident  appendicitis  and 
inflammation  of  the  right  Fallopian  tube 
and  ovary.  The  patient,  25  years  old, 
had  suffered  from  four  attacks  of  acute 
hypogastric  pain  associated  with  a  ten- 
der mass  in  the  right  fornix,  but  the 
attacks  almost  coincided  with  four  reg- 
ular periods,  the  region  of  the  vermi- 
form appendix  was  tender,  and  mucus 
and  blood  passed  with  the  stools.  The 
uterus  was  fixed.  At  the  operation  the 
right  Fallopian  tube  was  found  con- 
verted into  a  large  hydrosalpinx,  the 
right  ovary  was  sclerosed  and  the  ver- 
miform appendix  greatly  thickened.  All 
were  strongly  adherent  to  each  other. 
The  inflammation  had  probably  arisen 
simultaneously  in  the  appendix  and  uter- 
ine appendages.  Lapthorn  Smith  (Mont- 
real Med.  Jour.,  Mar.,  1906). 


By  placing  the  patient  on  her  left 
side  with  the  shoulders  low  and  the  legs 
drawn  up,  it  is  much  more  easy  to  de- 
tect the  position  and  condition  of  the 
appendix,  and  also  to  differentiate  it 
from  the  uterine  adnexa,  than  by  palpa- 
tion of  the  patient  lying  on  her  back. 
Even  when  no  great  intestinal  distention 
is  present,  the  depth  at  which  the  appen- 
dix might  lie  is  greater,  and  the  tension 
of  the  abdominal  walls  is  likely  to  be 
more  marked  in  the  dorsal  position  than 
when  this  lateral  method  ig  employed, 
if  no  intestinal  adhesions  are  present. 

The  following  sign  is  often  useful  in 
the  diagnosis  between  appendiceal  and 
pelvic  inflammation :  By  stretching  the 
skin  of  the  abdomen  slightly  to  increase 
its  translucency,  the  veins  internal  to 
the  anterior  superior  spine,  and  run- 
ning upward  and  slightly  inward,  will 
be  found  darker  than  elsewhere  when 
the  appendix  is  involved.  Skinner 
(Jour.  Amer.  Med.  Assoc,  Feb.  26, 
1910). 

In  appendicitis  the  pains  are  more 
violent,  but  more  strictly  localized,  and 
radiating  pains  are  absent.  In  catarrhal 
salpingitis,  especially  if  the  ovaries  share 
in  the  inflammation  of  the  tubes,  the 
pains  radiate  toward  the  thigh;  the 
alarming  symptoms  also  show  a  notice- 
able remission  toward  the  third  or 
fourth  day. 

In  an  acute  progressive  case  of  ap- 
pendicitis, the  abdomen  is  so  rigid  that 
deep  palpation  is  difficult  and  danger- 
ous. A  rigid  abdomen,  according  to 
Robert  T.  Morris,  is  the  principal  differ- 
ential sign  between  acute  appendicitis 
and  salpingitis. 

Four  cases  of  small  ovarian  tumors 
with  symptoms  suggesting  appendicitis 
as  the  pedicle  became  tv/isted.  The 
cause  of  the  trouble  was  differentiated 
before  operation  only  in  1  case,  and 
then  by  pain  in  urinating.  In  operating 
for  appendicitis,  it  is  important  to  ex- 
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amine  the  genital  organs  and  to  have 
the  patient  understand  beforehand  that 
it  may  prove  necessary  to  remove  some 
of  them.    Ranzi  (Berl.  klin.  Woch.,  Jan. 
6,  1908). 
According  to  Deaver,  movable  kid- 
ney is  to  be  differentiated  as  follows: 
In  appendicitis  there  is  more  apt  to  be 
fever    and    increased    pulse    rate,    the 
rigidity  of  the  abdominal  wall  does  not 
involve   such   a   large   area,   there   is  a 
circumscribed  and  acutely  tender  point, 
the  tenderness  is  more  superficial,  and 
there  is  an  acbsence  of  a  movable  tumor 
which  readily  slips  from  between  the 
examiner's  fingers. 

Infectious  catarrhal  inflammation  of 
the  bile-ducts  and  ulceration  of  these 
ducts  may  occasionally  simulate  appen- 
dicitis.    Biliary  colic  is  to  be  differen- 
tiated by   jaundice,   absence   of    fever, 
peculiar  color  of  the  stools,  finding  of 
gall-stones  in  the  passage,  and  by  the 
more  severe  and  continuous  pain,  radiat- 
ing usually   from  the  chest  margin  to 
the  umbilicus.    The  typical  pain  in  the 
right    shoulder-blade    is    an    important 
diagnostic  sign  of  gall-bladder  disease. 
Cholecystitis   may    be    confused   with 
appendicitis.      The    gall-bladder    tumor 
and  the  situation  of  the  most  severe  pain 
are  the  important  signs,  but  they  ought 
to  be  corroborated  by  the  other  symp- 
toms habitual  to   cholecystitis.     Adenot 
(Lyon  med.,  Feb.  24,  1901).    ■ 

Five  cases  of  appendicitis  and  chole- 
lithiasis. In  diagnosis  the  fact  should 
never  be  forgotten  that  both  diseases 
may  exist  together.  In  one  of  the  writ- 
er's cases  laparotomy  was  performed 
twice,  first  for  appendicitis,  later  for 
cholelithiasis.  A  review  of  the  litera- 
ture shows  only  34  such  cases.  The 
diagnosis  is  most  difficult.  Becker 
(Deut.  Zeit.  f.  Chir.,  Jan.,  1903). 

Pain  in  the  lower  right  quadrant  of 
the  abdomen  does  not  always  signify 
appendicitis,  but  may  be  associated  with 
hernia,  renal  or  urethral  calculus,  ova- 
rian incision,  appendicitis,  etc.     Differ- 


ential diagnosis  must  be  made  by  a  close 
urinary  examination,  followed  by  radi- 
ography, and  occasionally  by  urethral 
examination  with  a  waxed  catheter  or 
bougie.  In  calculus,  no  matter  where 
situated,  the  following  are  the  painful 
areas :  the  testicle,  penis,  and  inner 
surface  of  thigh,  as  well  as  McBurney's 
area.  In  simple  calculus,  pain  rigidity 
of  the  abdominal  muscles  is  not  usually 
present.  The  relaxation  of  the  pressure 
is  not  followed  by  the  pain  usually 
noticed  in  acute  appendicitis.  The  pain 
is  not  usually  increased  in  a  line  toward 
the  umbilicus,  while  pain  on  coughing 
and  deep  respiration  are  unusual.  Ele- 
vation of  temperature  is  not  usually 
present  in  calculus  cases,  save  in  the 
presence  of  an  infective  process.  Pain 
in  the  back,  loin,  groin,  inner  surface 
of  thigh,  urethra,  testes,  and  penis  in 
the  male,  and  in  the  vulva  and  urethra 
in  the  female,  with  frequency  of  urina- 
tion, definitely  points  to  a  possible  renal 
calculus.  No  better  diagnostic  means  is 
at  our  disposal  than  the  X-ray.  Erd- 
mann  (Med.  Record,  Mar.  14,  1908). 

Mistakes  in  the  diagnosis  are  easily 
made  in  cases  of  appendicitis,  owing 
to  its  symptoms,  which  may  point  to 
almost  any  abdominal  or  pelvic  con- 
dition. In  other  cases,  such  as  stone 
in  the  ureter  or  kidney,  the  symptoms 
may  point  to  appendicitis  and  lead  to 
removal  of  this  organ,  leaving  un- 
remedied the  true  cause  of  the 
trouble.  Impacted  stone  in  the  right 
ureter  is  not  infrequent,  giving  symp- 
toms almost  identical  •  with  appen- 
dicitis, but  the  X-ray  will  disclose 
the  real  condition.  Richardson  (An- 
nals of  Surg.,  Feb.,  1912). 

Simple  empyema  of  the  gall-bladder 

is  diagnosed  by  the  onset,  the  location 
and  character  of  the  pain  and  tender- 
ness, and  by  the  area  and  degree  of 
rigidity. 

Acute  phlegmonous  cholecystitis 
and  gangrene  of  the  gall-bladder  may 
usually  be  diagnosticated  by  the  exist- 
ence of  more  acute  symptoms,  more 
general   peritonitis,   by   the   rapid   and 
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shallow  respiration,  location  of  the  pain 
and  tenderness,  and  by  the  greater  tend- 
ency to  a  rapidly  fatal  issue. 

Perforated  gastrointestinal  ulcers 
are  diagnosticated  by  predisposing  age, 
history  of  previous  gastric  or  intestinal 
disturbances,  sudden  acute  pain  in  the 
epigastrium,  followed  by  collapse,  and 
last  by  the  presence  of  bloody  vomiting, 
or,  in  the  case  of  intestinal  ulcers,  by 
the  hemorrhage  from  the  bowel.  Per- 
foration occurring  in  typhoid  may  be 
very  difficult  to  tell  from  a  concurrent 
appendicitis. 

Extra-uterine  pregnancy  is  to  be 
recognized  by  the  existence  of  the 
usual  subjective  signs  of  pregnancy, 
by  vaginal  examination,  and  by  the 
absence'  of  inflammatory  symptoms 
prior  to  the  rupture. 

ETIOLOGY.  — Young  adults  under 
the  30th  year,  especially  males,  consti- 
tute the  majority  of  cases.  Appendicitis 
occurs  at  all  ages,  however,  though 
rarely  during  infancy. 

Report  of  21  instances  of  appendicitis 
during  the  first  and  second  years  of 
life  which  showed  that  there  are  two 
distinct  modes  of  onset  of  the  disease. 
In  one  set  of  cases  the  onset  was 
insidious,  resembling  an  enterocolitis, 
whereas  in  the  other  set  the  attack 
started  with  fever,  vomiting,  and  rapid 
pulse.  E.  Kirmisson  and  M.  Guimbellot 
(Revue  de  chir ,  Oct.,  1906). 

Appendicitis  is  not  uncommon  in  the 
first  two  years  of  life.  It  is  more  com- 
mon during  the  first  six  months  of  the 
first  year  and  the  last  six  months  of  the 
second  year.  It  is  almost  absolutely  ab- 
sent between  the  eighth  and  fourteenth 
months.  Fifteen  cases  after  the  first 
year  and  18  cases  during  the  second  year 
found  in  literature.  Hence,  appendicitis 
is  apparently  slightly  more  frequent 
during  the  second  year  of  life.  Among 
the  causes  of  the  disease  in  this  period 
of  life  may  be  mentioned  the  infectious 
diseases  and  gastrointestinal  disturb- 
ances.   The  appendicitis  of  the  nursling 


may  have  a  sudden  onset,  or  its  onset 
may  be  marked  by  gastrointestinal  dis- 
turbances. E.  Stephan  (These,  Paris, 
1907). 

In  200  appendices  of  children  exam- 
ined by  the  writer,  15  showed  inflam- 
matory changes  of  varying  intensity. 
The  two  youngest  infants  were  13  and 
17  days  old,  respectively.  In  nine  in- 
stances the  age  ranged  between  20  and 
30  days.  Four  infants  were  between  1 
month  and  2  months  old.  In  two  in- 
stances the  cecum  was  still  in  an  incom- 
pletely descended  position,  lying  between 
the  iliac  crest  and  the  liver;  but  in  the 
remainder  of  the  cases  the  cecumi  occu- 
pied its  usual  position  in  the  iliac  fossa. 
Three  times  the  distal  part  of  the  ap- 
pendix was  found  hanging  over  the  pel- 
vic brim,  and  in  such  instances  the  distal 
part  gave  the  evidence  of  severe  inflam- 
mation. In  8  cases  the  appendix  occu- 
pied a  position  directly  behind  the  cecum 
and  proximal  part  of  the  ascending 
colon.  It  is  in  this  position  of  the  ap- 
pendix that  in  infants  sharp  angulation 
frequently  occurs.  Smith  (Amer.  Jour, 
of  Dis.  of  Children,  April,  1911). 

The  conformation  of  the  organ  also 
influences  markedly  the  development  of 
the  disease.  Its  length  may  vary  from 
a  fraction  of  an  inch  to  12  inches.  It 
may  also  point  in  any  direction,  though 
in  most  instances  downward  and  in- 
ward. It  is  sometimes  connected  with 
the  ovary  by  a  ligament.  Forming,  as 
it  does,  a  more  or  less  long,  blind  sac, 
which  opens  into  the  cecum,  it  is  more 
or  less  exposed,  according  to  the  size  of 
its  aperture  and  the  direction  of  the 
latter  to  the  penetration  of  fecal  mat- 
ter, any  foreign  body  the  latter  may 
contain,  and  to  kinks,  tumors,  adhesions, 
etc.,  which  compress  it  or  obliterate  its 
lumen. 

Insufficient  attention  has  been 
given  to  ectopic  appendices.  Apart 
from,  cases  of  misplaced  appendix 
and  those  in  which  it  may  have  be- 
come displaced  through  inflammation, 
we  may  have:    (1)  An  appendix,  nor- 
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mal,  with  adequate  mesentery,  free 
in  the  iliac  fossa,  in  front  of,  behind, 
or  beside  the  cecum;  (2)  ectopic  ap- 
pendix, situated  too  high,  with  or 
without  retention  of  the  cecum,  and 
drawn  up  by  a  too  short  mesocolon; 
(3)  a  dystopic  appendix,  by  abnor- 
mal descent  of  the  cecoappendicular 
portion  toward  the  pelvis  or  the  um- 
bilical region.  These  abnormalities 
give  rise  to  symptoms  of  colic,  owing 
simply  to  their  position,  and  with- 
out any  accompanying  inflammation. 
Lerda   (Presse  med.,  Jan.   13,  1912). 

The  cause  of  most  cases  of  appendi- 
citis is  a'  congenital  narrowing  near  the 
neck  of  the  appendix.  In  a  few  cases 
there  is  thrombosis  of  the  mesenteric 
vessel,  and  the  gangrene  then  tends  to 
spread  to  the  adjoining  cecal  wall.  The 
quiescent  period  immediately  after  an 
acute  onset  is  deceptive.  It  means  that 
the  tension  of  fluid  in  the  appendix  has 
been  relieved  either  by  its  escape  into 
the  cecum  or  by  rupture  of  the  appendix. 
In  the  latter  case  the  pain  is  relieved 
only  for  a  short  time  and  again  becomes 
intense.  H.  C.  Hinder  (Australasian 
Med.  Gaz.,  p.  401,  1903). 

From  the  fiftieth  year  on,  the  vermi- 
form appendix  may  be  considered  as  a 
lymphoid  organ  regressing  more  or  less 
rapidly  and  completely.  These  changes 
lead  to  obliteration  of  its  cavity  and  to 
atrophy  or  disappearance  of  the  lym- 
phoid tissue.  Thus,  deprived  of  its  essen- 
tial elements,  this  organ  loses  all  its 
worth  as  a  favorable  soil  for  appen- 
dicitis. There  are  cases  where  these  in- 
voluntary changes  are  tardy,  and  thus 
we  can  have  senile  appendicitis,  that  is, 
cecoappendicular  inflammation.  Meriel 
(Revue  de  gynec.  et  de  chir.  abdom., 
April,  1907). 

While  the  entire  sac  is  Hned  w^ith 
lymphoid  tissue,  an  accumulation  of  the 
latter  at  the  orifice  forms  what  has  been 
termed  Gerlach's  valve.  Its  functions 
are  not  known. 

Various  diseases  favor  the  develop- 
ment of  appendicitis :  the  rheumatic  or 
gouty  diathesis,  tonsillitis,  gastrointes- 
tinal disorders,  influenza,  typhoid  fever, 


and  particularly  constipation  and  cold. 
The  local  inflammation  m_ay  be  caused 
by  the  intrusion  of :  micro-organisms, 
specific  and  non-specific ;  constipation, 
dietetic  indiscretions,  and  the  habitual 
use  of  meat.  Fatty  compounds  of 
saturated  fat  have  recently  been 
urged  as  etiological  factors. 

The  rarity  of  appendicitis  in  the 
Chinese  appears  to  confirm  the  opinion 
of  Keen  and  Lucas-Championniere  as 
to  the  predisposing  influence  of  meat 
diet,  meat  in  China  being  a  luxury  with- 
in the  reach  of  few.  Matignon  (Bull, 
de  I'Acad.  de  Med.,  March  26,  1901). 

Appendicitis  has  a  markedly  different 
incidence  in  various  countries,  and  this 
different  incidence  may  be  largely  a 
question  of  diet.  Statistics  show  that, 
where  there  is  a  large  meat-eating 
population,  appendicitis  is  a  common 
disease,  whereas  in  those  countries 
where  little  meat  is  eaten  appendicitis 
is  rare  if  not  almost  tmknown.  Will- 
iams   (Brit.  Med.  Jour.,  Dec.  31,   1910). 

Williams  believes  that  appendiceal 
concretions  are  made  up  of  com- 
pounds of  saturated  fatty  acids  the 
origin  of  which  is  excess  in  secretion 
or  defect  in  absorption  of  calcium 
and  fatty  acids.  A  large  increase  of 
calcium  soaps  is  found  in  the  sub- 
mucosa  and  mucosa  of  some  appen- 
dices, in  certain  cases  producing 
marked  thickening.  Thus,  by  cutting 
off  the  nutritive  supply,  bacterial  in- 
vasion is  facilitated.  Anthony  (Jour. 
Med.  Research,  vol.  xxv,  p.  359,  1911) 
studied  48  cases  in  which  various 
fat  stains  to  differentiate  fatty  aCids 
and  calcium  soaps  were  used.  While 
neutral  fats  and  slight  amounts  of 
fatty  acids  occur  in  control  cases,  in 
acute  and  chronic  appendicitis  fatty 
acids  and  calcium  soaps  predominate, 
and  seem  to  increase  with  the  age  of 
the  patient,  especially  between  the 
ages  of  25  and  50  years.  This,  in 
general,  confirms  Williams's  views. 
(Amer.  Jour.  Med.  Sci.,  April,  1912.) 

Neighboring     catarrhal,     pelvic,     ty- 
phoid, and  tubercular  processes;  con- 
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striction,    torsion,   or   strain   have   also 

been  enumerated. 

Appendicitis  favors  the  development 
of  salpingitis,  and  salpingitis  and  other 
pathological  pelvic  conditions  favor  the 
development  of  appendicitis.  Menstrua- 
tion may  favor  the  development  of 
either  one.  The  diagnosis  of  appendi- 
citis in  the  female  meets  with  greater 
obstacles  than  the  male,  and  for  this 
reason  it  is  undoubtedly  more  often 
overlooked  than  in  the  male.  This  is 
probably  one  of  the  reasons,  although 
not  the  only  reason,  that  statistics  show 
more  cases  of  appendicitis  in  the  male 
than  in  the  female.  Every  gyneco- 
logical case  should  have  the  appendiceal 
region  thoroughly  examined  before 
operation.  It  should  be  a  part  of  every 
gynecological  celiotomy  to  examine  the 
appendix.  A  pathological  appendix 
should  be  removed  at  such  celiotomy, 
when  the  patient's  life  is  not  endangered 
thereby.  Every  healthy  appendix  should 
be  left,  for  in  its  removal  the  patient's 
life  may  be  needlessly  endangered.  C. 
W.  Barrett  (Amer.  Jour,  of  Surg., 
Sept.,  1905). 

The  association  of  appendicular  and 
pelvic  disease  is  due  to  contiguity  rather 
than  to  continuity  of  structure.  The 
accidental  inward  direction  or  pelvic 
position  of  the  appendix  is  the  chief 
factor  in  this  association.  The  appen- 
dix or  the  pelvic  organs  may  provide 
the  primary  source  of  disease.  Appen- 
dicitis is  a  frequent  source  of  dysmenor- 
rhea and  its  associated  mucous  colitis. 
The  association  of  appendicitis  with 
pelvic  disease  is  the  exception,  and  not 
the  rule.  The  appendix  is  not  a  vestigial 
structure,  but  a  highly  differentiated 
portion  of  the  intestinal  tract,  and  plays 
an  important  part  in  intestinal  diges- 
tion. The  systematic  removal  of  the 
appendix  during  laparotomy  for  pelvic 
disease  in  the  absence  of  evident  dis- 
ease is  not  justifiable.  Helme  (Brit. 
Med.  Jour.,  Dec.  15,  1906). 

Cases  due  to  actinomycosis  and  other 
parasites  are  occasionally  observed. 

Appendicitis  may  be  caused  by  ova  of 
the   Ascaris   lumbricoides   and    Tricho- 


cephalus  dispaV,  as  shown  by  5  recent 
cases.  The  writer,  therefore,  empha- 
sizes the  fact  that  in  all  cases  of  appen- 
dicitis the  stools  should  be  examined 
for  worms  or  their  ova.  When  pos- 
sible, santonin  and  thymol  should  be 
given.  Raw  vegetables,  salads,  straw- 
berries, etc.,  and  unboiled  or  unfiltered 
water  should  be  prohibited  those  with 
appendicitis,  or  subject  to  it,  and  their 
Stools  examined  from  time  to  time. 
Metchnikoff  (Jour,  des  prat.,  March  23, 
1901). 

An  intestinal  parasite  causes  appen- 
dicitis through  its  presence  as  a  foreign 
body,  and  by  its  struggles  may  bring 
about  a  perforation  and  peritonitis 
where  otherwise  none  would  have  oc- 
curred. Ti'ichocephalus  dispar  has  been 
proved  to  cause  an  inflammation  of  the 
appendix  by  injuring  the  mucous  mem- 
brane while  sucking  the  blood  of  the 
host.  Ascaris  lumbricoides  has  been 
found  with  a  material  similar  to  that  in 
trichocephalus  in  its  intestinal  epithe- 
lium, and,  therefore,  is  supposed  to  at- 
tach itself  to  the  mucosa  of  the  host  and 
thus  start  the  processes  which  result  in 
appendicitis.  No  proof  has  been  found 
that  Oxyuris  vermicularis  causes  an 
appendicitis  except  in  its  role  of  foreign 
body.  J.  C.  Hubbard  (Boston  Med. 
and  Surg.  Jour.,  Dec.  3,  1903). 

Case  of  a  man  aged  36  years  who 
had  lived  in  South  Africa ;  he  had  suf- 
fered from  abscesses  and  fistulse  in  the 
gluteal  and  appendiceal  regions,  and 
finally  was  operated  on  for  appendicitis. 
On  cutting  sections  of  the  removed  ap- 
pendix ova  of  Bilharsia  hematobia  were 
found.  There  was  nothing  to  suggest 
bilharzia  infection  of  the  genitourinary 
tract  or  of  the  rectum.  Burfield  and 
Shaw   (Lancet,  Feb.  10,   1906). 

Case  of  appendicitis  in  a  child  in 
which  the  appendix  after  removal 
was  found  to  contain  a  nest  of 
actively  moving  thread-worms.  H. 
A.  Lediard  (Lancet,  Sept.  17,  1910). 

Study  of  129  cases  of  appendicitis  in 
children  in  19  of  whom  the  appendix 
contained  the  oxyuris  or  the  tricho- 
cephalus, the  former  parasite  seven- 
teen times,  the  latter  twice.     In  IS  of 
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the  19  cases  the  parasites  were  asso- 
ciated with  a  non-suppurative  catar- 
rhal type  of  appendicitis;  in  the  4  re- 
maining cases  the  appendix  was 
gangrenous.  These  parasites,  when 
present  in  a  diseased  appendix,  are 
in  most  cases  the  exciting  cause 
of  the  pathological  changes  found. 
Cecil  and  Bulkley  (Jour,  of  Exper. 
Med.,  March,  1912). 

Traumatism,  blows  upon  the  abdo- 
men, etc.,  sometimes  produce  inflamma- 
tion of  the  appendix,  probably,  how- 
ever, only  when  the  organ  has  already 
been  the  seat  of  some  lesion  or  so  dis- 
posed anatomically  as  to  receive  the 
blow  directly. 

Case  of  a  boy  11  years  old  who  fell 
off  a  balustrade  while  sliding  down 
upon  it,  and  was  put  in  bed  complaining 
of  severe  pains  in  the  abdomen,  and 
suffering  from  nausea  and  vomiting. 
The  boy  having  had  abdominal  pain 
previously  to  the  fall,  a  diagnosis  of 
general  peritonitis  due  to  rupture  of  an 
.inflamed  appendix  was  made.  The  peri- 
toneal cavity,  being  opened  by  a  median 
incision,  was  found  filled  with  blood. 
The  appendix  was  doubled  up  and  held 
in  that  position  by  the  adherent  meso- 
appendix;  the  entire  region  was  injected 
and  congested,  and  through  a  rent  half 
an  inch  in  length  in  the  mesoappendix 
were  seen  several  small  spurting  blood- 
vessels. The  mesoappendix  was  ligated ; 
adhesions  were  removed;  the  peritoneal 
cavity  was  washed  with  saline  solution, 
and  the  wound  closed.  The  recovery 
was  uneventful.  L.  J.  Ladinski  (Med. 
Rec,  Dec.  15,  1900). 

In  300  male  and  118  female  adult 
autopsies,  the  apendix  was  found  so  fre- 
quently adherent  to  the  psoas  muscle 
while  free  from  adhesions  when  situated 
elsewhere  that  the  conclusion  that 
trauma  of  the  psoas  muscle  is  most 
productive  of  appendicitis  is  inevitable. 
Byron  Robinson  (Annals  of  Surg., 
April,  1901). 

A  slight  injury  may  give  rise  to  a 
fatal  attack  of  appendicitis.  A  small 
deposit  of  hard  fecal  matter  in  the  ap- 
pendix may,  after  prolonged  retention, 


set  up  localized  necrosis,  which  is  not 
likely  to  cause  mischief  so  long  as  it  in- 
volves only  the  inner  layers  of  the  ap- 
pendiceal wall.  Any  injury  inflicted  on 
the  abdomen  may  rupture  the  intact  ex- 
ternal coat  and  cause  the  infected  con- 
tents of  the  appendix  to  penetrate  the 
abdominal  cavity.  Direct  or  indirect 
traumatism  may  produce  an  attack  of 
appendicitis  in  a  healthy  subject,  but  in 
most  traumatic  cases  a  laceration  caused 
by  a  confined  enterolith  is  the  starting 
point  of  the  inflammation.  Schott- 
miiller  (Mitt,  aus  der  Gren.  der  Med. 
und  Chir.,  Bd.  vi,  H.  1  and  2,  1901). 

A  study  of  1400  cases  showed  that 
trauma  was  never  the  direct  exciting 
cause  of  acute  appendicitis  in  a  perfectly 
normal  appendix.  An  acute  attack  of 
appendicitis  can  follow  a  severe  blow 
upon  the  abdomen  or  fall  thereon,  or 
may  be  the  result  of  muscular  con- 
tractions of  the  ileopsoas  muscle  in  an 
appendix  which  has  been  previously  in- 
flamed only  under  the  following  condi- 
tions :  In  a  latent  or  residual  abscess 
or  extensive  pathological  lesion  of  the 
appendix,  where  the  appendix  did  not 
occupy  a  deep  pelvic  position,  but  is  in 
close  proximity  to  the  anterior  abdom- 
inal wall,  severe  direct  traumatism  may 
precipitate  an  acute  attack.  Strong  con- 
tractions of  the  ileopsoas  muscle  can- 
not be  the  immediate  cause  of  an  acute 
attack  of  appendicitis,  where  the  appen- 
dix is  chronically  diseased  or  where  it 
has  extensive  pathological  lesions,  un- 
less it  is  firmly  adherent,  and  not  simply 
in  apposition,  to  the  peritoneum  over- 
lying this  muscle.  The  degree  of  trau- 
matism to  be  a  factor  m  the  causation 
of  appendicitis  must  be  direct  and  of 
considerable  force.  Such  force,  applied 
to  the  right  iliac  fossa,  may  tear  the 
underlying  parietal  peritoneum  and  so 
simulate  an  acute  attack  of  appendicitis 
'that  only  opening  the  abdomen  and  ex- 
posing the  appendix  could  definitely 
settle  the  matter. 

The  mortality  is  very  high  in  these 
cases  on  account  of  (a)  the  failure  to 
recognize  the  condition  until  the  disease 
is  well  advanced;  (b)  the  rapid  gan- 
grene and  perforation  which  occurs,  and 
(c)  the  delay  in  operation.    The  writer 
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urges  a  more  careful  study  of  this  class 
of  cases  and,  as  soon  as  a  diagnosis 
has  been  made,  an  immediate  operation 
— if  the  best  results  are  to  be  obtained. 
J.  B.  Deaver  (New  York  Med.  Jour., 
June  15,  1907). 

The  appendix,  by  virtue  of  its  position 
and  structure  and  the  history  of  its 
inflammation,  is  susceptible  to  trauma- 
tism ;  it  sometimes  is  traumatized,  and 
its  inflammation  sometimes  follows  such 
injury.  There  is  every  reason,  there- 
fore, to  regard  traumatism  as  an  etio- 
logical factor  in  appendicitis.  J.  P. 
Warbasse  (N.  Y.  State  Jour,  of  Med., 
Aug.,  1908). 

Case  which  strongly  supports  the  view 
that  appendicitis  is  caused  by  trauma- 
tism. A  man  heard  a  wagon  coming 
behind  him,  turned  sharply,  and  at  the 
same  time  sprang  to  one  side.  He  was 
immediately  seized  with  severe  pain  in 
the  region  of  the  cecum,  was  operated 
upon  within  a  short  time,  and  the  ap- 
pendix found  to  be  torn  in  two  with 
the  fragments  widely  separated.  Vogel 
(Miinch.  med.  Woch.,  June  9,  1909). 

The  writer  does  not  believe  in  a 
traumatic  type  of  the  affection.  A 
history  of  trauma  is  obtainable  in  a 
very  few  cases,  and  these  may  be 
ascribed  to  coincidence  or  mistaken 
diagnosis.  Two  cases  appeared,  be- 
fore operation,  to  be  clean-cut  appen- 
dicitis of  a  traumatic  etiology.  One 
supervened  twenty  hours  and  the 
other  thirty-six  hours  after  a  kick 
from  a  horse.  Both  were  operated 
on  radically  at  once.  The  first  Was 
found  to  be  a  rupture  of  the  intestine 
with  perforation  near  the  cecum  re- 
quiring extensive  resection.  The 
second  case  suggested  the  same  diag- 
nosis— abdominal  contusion  from  a 
horse-kick  with  possibility  of  trau- 
matic appendicitis;  but  the  patient 
was  found  to  have  typical  appen- 
dicitis, due  to  a  fecal  concrement  with 
beginning  peritonitis.  There  were  no 
anatomical  alterations  which  could  be 
set  down  to  trauma.  On  the  whole, 
these  cases  are  mere  coincidences  of 
appendicitis  with  another  lesion. 
Sprengel  (Deut.  med.  Woch.,  Dec.  14, 
1911). 


Irritating  fecal  matter,  which  fre- 
quently forms  hard,  egg-like  fecal  con- 
cretions of  various  sizes ;  foreign  bodies 
— cherry  stones,  orange  seeds,  buttons, 
spicules  of  bone,  pins,  etc. — which  pene- 
trate into  the  interior  of  the  appendix 
through  deficient  actions  of  a  valve 
which  usually  closes  its  opening,  or  on 
account    of    excessive    patency    of    the 

latter. 

Report  of  100  children  operated  upon 
by  the  writer  for  appendicitis  since 
January,  1902.  Forty-one  had  foreign 
bodies,  including  10  with  pinworms. 
Twenty-four  had  perforated,  with  or 
without  general  gangrene ;  50  were 
gangrenous,  with  or  without  perfora- 
tion and  pus.  Thirty  out  of  78  seen 
since  January,  1904,  had  pus,  either 
localized  or  general,  and  with  or  with- 
out gangrene  and  perforation,  while 
only  5  were  interval  cases.  Erdmann 
(Med.  Rec,  May  11,  1907). 

Case  in  which  was  removed  an  ap- 
pendix about  seven  to  eight  inches 
long,  as  thick  as  the  forefinger,  and 
presenting  a  complete  stricture  at  its 
proximal  end.  It  caused  the  presence 
of  liver  dullness.  In  the  distal  portion 
beyond  the  stricture  was  a  perfect 
specimen  of  a  Boston  baked  bean,  with 
intact  cortical  covering  and  two  cotyle- 
dons and  plumule.  It  was  fecally 
mummified.  It  was  the  cause  of  the 
previous  attacks  and  the  present  gan- 
grenous perforation  of  the  appendix. 
The  patient  made  an  uninterrupted  re- 
covery and  returned  to  his  duties 
exactly  one  month  from  the  date  of 
the  attack.  At  the  present  time  (Aug., 
1911)  the  wound  is  firm  and  sound  and 
the  man  is  in  robust  health.  Forbes- 
Ross  and  Chalmers  (Lancet,  Sept.  2, 
1911). 

Kelly  states  that  in  1000  cases  op- 
erated upon  in  Johns  Hopkins  Hospital 
in  only  four  instances  were  foreign 
bodies  found.  He  quotes  2527  cases 
with  but  10  due  to  the  presence  of 
foreign  bodies — only  %  of  1  per  cent, 
of  the  entire  number.  Murphy  found 
foreign  bodies  present  in  3.5  per  cent, 
of   his    cases,   while    Fitz   and   Matter- 
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stock  found  them  in  12  per  cent,  of 
their  perforative  cases.  Ranvier  dis- 
covered 16  foreign  bodies  in  439  post- 
mortem examinations,  or  3.5  per  cent,  of 
the  cases.  It  is  probable  that  all  cases, 
perforative  and  non-perforative,  will 
show  but  from  2  to  3  per  cent,  as  due 
to  the  irritation  and  actual  trauma  in- 
duced by  the  presence  of  foreign  bodies. 
To  this  may  be  added  the  slightly 
larger  percentage  arising  from  the 
presence  of  fecal  concretions  (ster- 
coral appendicitis).  When  these  cases 
are  included,  it  will  be  found  that  about 
12   per  .cent,    of    the    patients    operated 


terfered  with  the  circulation.  Then 
there  is  the  retroperitoneal  appendix, 
and  the  appendix  in  which  there  is 
no  sharp  demarcation  between  the  end 
of  the  cecum  and  the  beginning  of 
the  appendix.  Appendiceal  concretions 
play  a  small  role  and  so,  too,  throm- 
bosis of  the  artery  of  the  appendix. 
Infection  of  the  mucosa,  inflammation 
of  neighboring  organs,  traumatism,  and 
some  unusual  gastronomic  feat  were 
noted  as  causes  of  appendicitis.  In 
4  cases  the  passage  of  a  renal  calculus 
operated  as  a  cause,  while  in  1  case  a 
gall-stone   was    found   in   the    appendix. 


xM air  able    feooliths 


Appendix  containing  hardened  fecal  masses.     (J.  F.  Pitcher. )     (New  York  Medical  Record.) 


upon  may  be  grouped  under  the  so- 
called  traumatic  class.  J.  D.  Robertson 
(Surg.,  Gynec,  and  Obstet.,  Oct.,  1911). 

Grape  seeds  were  at  one  time  thought 
to  play  an  important  role  as  etiological 
factors,  but  a  painstaking  investigation 
by  Edmund  Andrews  showed  that  this 
was  not  based  on  facts.  Indeed,  it  is 
quite  probable  that  foreign  bodies  play 
a  very  small  part  in  the  production  of 
attacks  of  appendicitis,  excepting  hard- 
ened fecal  masses. 

A  personal  analysis  of  1000  cases 
showed  that  in  a  large  percentage  of 
cases  there  was  a  short  mesoappendix, 
causing  fixation  of  the  proximal  por- 
tion of  the  appendix  and  leaving  the 
distal  part  free.  This  tended  to  cause 
the  appendix  to   fold  on  itself  and  in- 


although  foreign  bodies  played  almost 
the  least  important  role  of  the  various 
factors.  G.  Crile  (Ohio  State  Med. 
Jour.,  June,  1907). 

PATHOLOGY.  —  The  vermiform 
appendix  is  a  glandular  organ  present- 
ing a  certain  analogy  to  the  tonsils  and 
liable,  as  well,  to  follicular,  mucous, 
submucous,  infectious,  exudative,  and 
ulcerative  disorders. 

An  appendicular  inflammatory  proc- 
ess is  usually  started,  by  the  Bacillus  coli 
communis.  In  a  certain  proportion  of 
cases  other  micro-organisms,  especially 
the  Staphylococcus  pyogenes  and  strep- 
tococcus, are  also  found. 

Results    of    bacteriological    investiga- 
tions in  138  cases  of  appendicitis.     The 
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normal  appendix  is  never  sterile,  and 
usually  contains  several  microbic  forms. 
The  Bacillus  coli  is  alwaj's  present ;  in 
1  case  only  was  it  found  alone.  The 
pathological  appendix,  in  most  instances 
one  resected  in  a  quiet  interval,  is 
sterile  in  10  per  cent,  of  cases.  The 
microbic  flora  is  the  same  as  that  of 
the  normal  appendix  from  a  qualita- 
tive point  of  view.  The  more  advanced 
the  pathological  changes  in  the  appen- 
dix, the  smaller  is  the  number  of 
microbic  forms  to  be  found  in  this 
structure.  The  appendicular  is  a  tran- 
sition from  between  the  pathological 
appendix  and  a  cold  extra-appendicular 
abscess ;  this  is  sterile  in  37.5  per  cent, 
of  the  cases,  and  in  the  majority  of 
cases  contains  a  small  number  of  mi- 
crobic forms.  The  cold  or  quiescent 
extra-appendicular  abscess  is  sterile  in 
75  per  cent,  of  the  cases,  and  in  the  few 
instances  in  which  it  is  microbic  con- 
tains but  few  specific  forms.  The 
acute  extra-appendicular  abscess  (peri- 
typhlitic  abscess)  is  always  microbic, 
and  usually  contains  a  large  number  of 
specific  forms,  its  flora  being  the  same 
as  that  of  the  normal  appendix  and 
intestine.  These  results,  the  authors 
believe,  will  cause  surprise,  and  disturb 
those  who  see  everywhere  microbic 
processes.  The  bacteriological  condi- 
tions, however,  are  regarded  as  being 
in  perfect  harmony  with  the  pathology 
of  inflammation.  The  normal  appen- 
dix would,  it  is  pointed  out,  naturally 
present  a  microbic  flora  of  the  same 
kind  as  that  of  the  large  intestine,  and 
there  would  be  no  grounds  for  sup- 
posing it  to  be  sterile.  The  path- 
ological appendix,  on  the  other  hand, 
contains  in  its  secretion  a  profusion  of 
leucocytes,  and  an  active  phagocytosis 
is  thus  effected,  which  results  in  a  cer- 
tain number  of  cases  in  sterility  of  the 
appendicular  contents.  When  the  ap- 
pendix has  recovered  from  the  inflam- 
matory attack  and  become  quiescent, 
the  leucocytes  are  no  longer  present, 
and  the  conditions  of  the  normal  appen- 
dix are  renewed.  The  same  conditions 
are  observed,  but  with  a  higher  per- 
centage, in  cases  of  appendicular  cyst 
and     of     quiescent     extra-appendicular 


abscess.  With  regard  to  acute  extra- 
appendicular  abscess,  a  varied  flora 
exists,  which  is  necessarily  the  same  as 
that  of  the  appendix  and  intestine,  and, 
indee  ',  identical  with  that  of  every  in- 
fection originating  in  the  intestinal 
canal  or  any  other  part  contaminated 
by  fecal  matter.  Lanz  and  Tavel 
(Revue  de  chir.,  Nos.  7  and  8,  1904). 

Bacteriological  examination  of  14 
cases  of  appendicitis,  taking  material, 
with  aseptic  precautions,  from  the  in- 
terior of  the  appendix  immediately 
after  it  had  been  removed  by  opera- 
tion. In  1  case  the  appendix  was 
found  to  be  sterile ;  in  each  specimen 
from  1  to  5  distinct  species  of 
bacteria  were  found.  The  writer  lays 
great  stress  on  the  presence  of  anae- 
robic organisms,  which  often  occur  in 
much  greater  numbers  than  aerobic 
varieties,  and  considers  that  studies  of 
the  bacteriology  of  appendicitis  in 
which  anaerobic  cultures  were  not 
made  cannot  be  regarded  as  possessing 
much  scientific  value.  Anaerobic  or- 
ganisms, in  his  opinion,  play  an  impor- 
tant part  in  the  pathogenesis  of  the 
disease,  and  he  is  not  inclined  to  agree 
with  those  who  believe  the  colon  bacil- 
lus to  be  the  causative  agent.  Perrone 
(Ann.  de  ITnst.  Pasteur,  June  25, 
1905). 

The  etiology  of  appendicitis  treated 
under  three  heads:  (1)  the  variety  of 
micro-organisms  found  in  the  disease ; 
(2)  why  this  part  of  the  bowel  is  more 
liable  to  inflammation  than  other  parts, 
and  (3)  the  individual  predisposing 
conditions.  Under  the  first  class  the 
organism  most  frequently  found  to  be 
present  is  the  Bacillus  coli  communis. 
The  streptococcus  is  a  frequent  cause. 
The  following  organisms  have  also, ' 
though  less  often,  been  found :  The 
Staphylococcus  pyogenes  aureus  and 
Staphylococcus  citreus,  pneumococcus, 
the  Bacillus  pyocyaneus,  proteus,  and 
various  anaerobic  and  putrefactive  ba- 
cilli, as  have  also  the  bacilli  of  in- 
fluenza, diphtheria,  glanders,  and  tet- 
anus. F.  C.  Bottomley  (Practitioner, 
June,   1905). 

In  1000  abdominal  sections  for  pelvic 
disorders  the  writer  failed  to  find  posi- 
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tive  evidence  that  in  a  single  case  the 
appendix  was  the  primary  seat  of  dis-' 
ease.  Of  370  appendices  removed  and 
examined  microscopically,  103  w^ere 
normal,  46  showed  signs  of  a  chronic 
and  1  of  acute  inflammation.  In  88 
cases  there  was  a  hypertrophy  of  the 
subperitoneal  or  internal  coat  or  of 
both  coats.  In  66  cases  the  changes 
were  of  doubtful  significance.  In  36 
cases  the  lumen  was  occluded,  in  16 
dilated,    in    12    the    appendix    contained 


Owing  to  the  peculiar  anatomic  struc- 
ture of  the  appendix,  all  that  tissue 
within  the  circular  muscle-fibers,  being 
spongy  in  nature,  becomes  during  the 
abnormal  contraction  a  veritable  dam 
in  which  the  blood  is  retained  until 
released  by  the  subsidence  of  the 
spasm.  According  to  the  intensity  of 
the  spasm  will  depend  the  degree 
of  mucous-membrane  varicosity  and 
edema,  and  thus  will  be  determined  the 
varying  degrees  of  inflammatory  action. 


Feoolith^--^ 


Obliteration'' 


Section  of  appendix  containing  hardened  fecal  masses.    (J.  F.  Pilcher.)    (New  York  Medical  Record.) 


concretions,  in  1  case  the  appendix  was 
cystic  and  had  undergone  myomatous 
degeneration,  and  in  1  case  no  lymphoid 
tissue  was  present.  Robb  (St.  Louis 
Med.  Rev.,  July  8,  1905). 

Review  of  2000  operations  for  appen- 
dicitis showing  that  the  etiology  is,  as 
a  rule,  intestinal  infection.  Hema- 
togenous infection  is  rare.  The  pres- 
ence of  fecoliths  is  of  great  significance 
both  in  the  cause  and  in  the  course  of 
the  disease.  J.  Schnitzler  (Deut.  med. 
Woch.,  Dec.  23,  1909). 


If  the  spasm  be  of  the  mildest  degree 
only,  appendicular  colic  will  result; 
if  of  the  maximum  intensity,  gan- 
grene will  follow.  It  may,  therefore, 
be  concluded  that  atrophy,  degenera- 
tion, hyperemia,  congestion,  hyperpla- 
sia of  connective  tissue,  and  throm- 
bus formation  occur  before,  and  not 
after,  bacterial  invasion  of  the  walls  of 
the  appendix.  J.  D.  Robertson  (Surg., 
Gynec,  and  Obstet,  Oct.,  1911). 

Various   forms  of  appendicitis  have 
been  described,  but  these  are  in  reality 
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stages  of  the  fully  developed  morbid 
process.  The  mildest,  or  simf>lc  catar- 
rhal, form  is  usually  caused  by  consti- 
pation or  an  indiscretion  in  diet,  in 
which  the  inflammatory  process,  after 
passing  through  an  acute  stage,  includ- 
ing more  or  less  epithelial  desquamation, 
excoriation,  etc.,  and  involving  the  mu- 
cosa, submucosa,  and  the  serous  layer 
and  the  overlying  area  of  peritoneum, 
gradually  recedes.  The  appendix  re- 
mains very  vascular  and  functionally 
weakened,  and  is  subject  to  renewed 
attacks  of  inflammation. 

The  ulcerative,  or  perforative,  variety 
gives  rise  to  many  complications,  ab- 
scesses in  other,  even  remote,  structures, 
as  will  be  shown  presently  (p.  111).  In 
this  form  the  inflammation  is  often  in- 
itiated by  fecal  concretions  or  foreign 
bodies,  and  gradually  proceeds  to  ulcer- 
ation. An  opening  is  created  by  the 
ulceration,  and  the  fecal  concretion  or 
foreign  body  escapes,  with  the  septic 
discharges  formed,  into  the  abdominal 
cavity.  Often,  however,  the  perfora- 
tion is  at  a  point  other  than  that  occu- 
pied by  the  fecal  concretion. 

Intestinal  sand  and  appendix  concre- 
tions are  allied  in  chemical  constitu- 
tion; abnormal  bodies  sometimes  found 
in  the  intestine  and  producing  symp- 
toms of  disease  are  formed  of  fat 
compounds.  These  observations  led  to 
the  conclusions  that  there  are  condi- 
tions in  the  intestines  in  which  certain 
soaps  or  other  insoluble  compounds  of 
fatty  acids  are  not  absorbed  by  the  in- 
testinal mucous  membrane,  and  that 
with  the  presence  of  these  conditions 
certain  diseases  of  the  alimentary  tract 
are  related.  The  fats  and  soaps  found 
in  these  conditions  were  compounds  of 
saturated  fatty  acids.  The  richness  of 
these  bodies  in  calcium  and  fatty  acids 
which  are  constituents  of  the  excretion 
of  intestinal  mucous  membrane  points  to 
their  originating  in  the  intestine  as  a  re- 
sult of  some  excess  in  excretion  or  de- 


fect in  absorption.  This  present  contribu- 
tion records  further  observations  on  the 
relation  of  abnormal  fat  processes  to 
the  etiology  of  appendicitis,  and  shows 
that  similar  changes  occur  in  the  wall 
of  the  appendix  itself.  O.  T.  Williams 
(Liverpool  Medico-Chir.  Jour.,  July, 
1908). 
In  146  cases  collected  by  Matterstock 
perforation  was  found  to  have  occurred 
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Section  of  appendix  showing:  areas  of  oblitera- 
tion and  necrosis.  (J.  F-  Pilcher.)  (New  York  Med- 
ical Record.) 

132  times.  Properly  treated,  however, 
every  case  of  appendicitis  should  be  op- 
erated upon  before  perforation  has  oc- 
curred. Ulcerative  appendicitis  may 
also  occur  in  the  course  of  an  infectious 
disease,  especially  typhoid  fever. 

If,  however,  through  previous  lo- 
cal inflammation,  close  adhesions  have 
united  the  appendix  and  the  parie- 
tal peritoneum,  the  appendiceal  contents 
may  pass  entirely  through  the  peritoneal 
coats.     This  gives  rise  to  an  extraperi- 
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toneal  abscess,  which  may  open  exter- 
^  nally  above  Poupart's  hgament  or 
within  the  abdomen  into  the  small  intes- 
tine, the  bladder,  the  vagina  or  the  rec- 
tum, the  portal  vein,  the  iliac  artery, 
etc. 

Pleurisy,  to  which  reference  has  al- 
ready been  made,  is  due  to  propa- 
gation of  the  pyogenic  process  through 
the  retroperitoneal  cellular  tissue,  or 
through  the  lymphatic  system.  It  often 
passes  unperceived,  is  almost  invariably 
on  the  right  side,  and  is  rarely  bilateral. 
If  there  are  no  adhesions  between  the 
appendix  and  the  parietal  peritoneum 
suppurative  peritonitis  is  produced,' and 
this  process  usually  gives  rise  to  a  pro- 
tective plastic  exudation,  which  causes 
the  surrounding  loops  of  small  intestine 
to  adhere  together  and  inclose  the  sec- 
ondary abscess,  thus  temporarily  pro- 
tecting the  surrounding  parts. 

If,  however,  the  plastic  inflammation 
does  not  induce  protective  adhesion  be- 
tween the  intestinal  loops,  the  septic  ma- 
terial invades  the  whole  peritoneal  cav- 
ity, and  gives  rise  to  diffuse,  and  often 
fatal,  peritonitis. 

No  reliable  sign  can  be  said  to  indi- 
cate the  onset  of  peritonitis.  The 
pulse  may  be  normal  though  the  peri- 
toneal cavity  be  filled  with  pus  and  no 
rise  of  temperature  occur.  The  facies 
even,  generally  considei^ed  as  an  im- 
portant sign,  may  prove  misleading. 
The  same  criticism  applied  to  the 
change  in  the  voice  and  the  tendency 
to  syncope. 

The  writer  attaches  importance,  how- 
ever, to  various  combinations  of  symp- 
toms. Inability  to  freely  pass  intes- 
tinal gases,  pains  radiating  toward  the 
navel,  the  altered  facies,  restlessness, 
dyspnea,  and  hypothermia  when  com- 
bined, for  instance,  point  to  the  pres- 
ence of  peritonitis.  L.  Manslaire  (La 
Med.  moderne,  No.  35,  1903 j. 

Infection  of  the  peritoneum  starting 
from  the  pelvic   organs   and   from  the 


appendix  constitute  entirely  separate 
diseases.  The  practice  of  removing  the 
appendix  in  the  course  of  a  pelvic 
operation  if  it  should  be  adherent  is, 
therefore,  not  recommended.  The  ad- 
hesion does  not  signify  appendicitis, 
and  the  appendectomy  introduces  an 
unnecessary  element  of  danger.  The 
writer  has  never  found  appendicitis  to 
cause  pelvic  disease  nor  the  latter  to 
cause  appendicitis.  J.  M.  Baldy  (Amer. 
Med.,  April  16,   1904). 

As  to  the  management  of  peritonitis, 
up  to  this  date  the  writer  had  43  cases 
of  perforation  of  the  appendix  into 
the  free  peritoneal  cavity  with  general 
diffuse,  spreading  peritonitis.  Among 
these  43  cases  there  were  41  recoveries. 
One  patient  died  of  pneumonia  six  days 
afterward  and  another  died  of  intes- 
tinal obstruction  under  the  writer's  own 
eyes  four  days  afterward  with  gan- 
grene of  six  inches  of  bowel.  In  the 
cases  with  recovery  there  was  much 
creamy  pus  around  the  abscess.  This 
creamy  pus,  Nature's  means  of  de- 
fense, is  loaded  with  scavenger  leuco- 
cytes ;  it  is  producing  a  circumscribed 
inflammation  of  the  peritoneum.  That 
means  resistance.  In  the  other  vari- 
eties of  peritonitis  and  perforation  not 
associated  with  appendicitis,  the  writer 
had  altogether  9  cases,  making  a 
total  of  52  cases.  Five  of  these  were 
diffuse  with  perforation  and  recovery. 
J.  B.  Murphy  (Jour.  Amer.  Med. 
Assoc,  Aug.  22,  1908). 

Appendicostomy  in  acute  diffuse 
peritonitis  is  indicated  for  several 
reasons :  It  serves  to  introduce  saline 
fluid  at  will  in  almost  any  quantity 
after  operation.  The  introduction  is 
likely  to  be  more  efficient  than  if 
given  by  the  rectum,  especially  in  chil- 
dren. It  is  less  disagreeable  to  the 
patient  and  involves  less  exposure  in 
moving  than  does  rectal  infusion.  It 
serves  as  a  ready  means  of  washing 
out  the  large  intestine,  relieving  pain, 
distention,  and  the  retention  of  toxic 
intestinal  contents.  E.  W.  H.  Groves 
(Annals  of  Surg.,  Dec,  1909). 

Until  the  present  the  so-called  "mus- 
cular   defense"    is    the    only    generally 


Acute  Gangrenous  Appendicitis.     {Kocher.) 
Correspondenz-Blatt  fiir  Schweizer  Aerzte. 
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recognized  early  symptom  of  perfora- 
tion. The  appearance  of  the  tongue, 
in  connection  with  the  general  condi- 
tion of  the  patient,  will  give  an  im- 
portant suggestion  for  the  early  recog- 
nition of  the  disease.  Kron  (Archiv 
f.  klin.  Chir.,  Bd.  xcii,  S.   1105,  1910). 

When,  as  occasionally  happens,  the 
abscess  rids  itself  of  its  contents,"  pus, 
blood,  feces,  detritus,  etc.,  into  the  ce- 
cum, the  acute  process  ceases,  the  pa- 
tient proceeding  either  to  recovery  or 
lapses  into  chronic  appendicitis,  with  its 
chain  of  recurrent  attacks.  The  appen- 
dix may  also  be  the  seat  of  areas  of 
fibrosis,  causing  strictures,  etc.,  suffi- 
cient in  some  instances  to  obliterate 
completely  {obliterating  appendicitis) 
its  cavity.  Or,  the  stricture  may  block 
off  a  point  of  the  latter,  and  the  distal 
cavity  become  the  seat  of  an  accumula- 
tion of  thick  fluid  or  mucus  {appendi- 
ceal mucocele). 

The  most  threatening  complication, 
gangrenous  appendicitis,  may  occur  as 
a  complication  of  either  of  the  above 
conditions  or  of  arrest  by  kinking, 
thrombosis,  pressure  upon,  or  any  other 
obstructive  agency  of  the  supply  of 
arterial  blood  to  the  organ.  In  most  in- 
stances of  gangrene,  especially  when  the 
appendix  is  found  moist  green  or  black, 
greatly  swollen  and  soft,  or  even  de- 
tached from  the  cecum,  an  overwhelm- 
ing local  infection  is  probably  the  in- 
itial factor.  Fortunately,  where  the 
inflammatory  process  reaches  beyond  the 
appendix  proper,  adhesions  are  apt  to 
form  around  the  diseased  organ.  These 
adhesions  afford  protection  to  the  sur- 
rounding structures  by  the  time  perfo- 
ration or  gangrene  occurs.  The  gan- 
grenous areas  are  well  shown  in 
the  annexed  plate  published  with  an 
article  on  the  acute  form  by  Professor 
Kocher,   of   Berne. 

The  abscess  does  not  always  open  in- 


wardly, i.e.,  into  a  neighboring  intestinal 
cavity  or  the  peritoneum ;  it  may  open 
through  the  abdominal  wall. 

PROGNOSIS.  — Death  may  occur 
very  early,  especially  in  children,  who 
are  also  more  liable  to  peritonitis  than 
adults.  The  danger  of  death  is  greater 
in  men  than  in  women. 

The  fatality  of  appendicitis  occur- 
ring in  infancy  and  childhood  has  been 
overestimated.  In  the  writer's  series 
of  82  cases  there  was  a  mortality  of  12 
per  cent.  Appendicitis  in  the  children 
of  the  poorer  classes  is  often  confused 
with  digestive  disturbances,  so  that,  as 
a  rule,  these  cases  reach  the  clinic  in  an 
advanced  stage  of  the  disease.  W. 
Neuberg  (Deut.  Zeit.  f.  Chir.,  Bd. 
Ixxxix,  Hft.  4,  1907). 

In  the  clinic  at  Jena  during  the  past 
twenty-one  months  the  mortality  among 
children  under  15  years  from  appen- 
dicitis was  13  per  cent.,  while  that 
among  adults  was  2.9  per  cent.  The 
reasons  for  this  greater  mortality 
among  children  are  the  carelessness  of 
parents  and  their  dread  to  submit  their 
loved  children  to  an  operation.  It  is 
also  more  difficult  to  diagnosticate  ap- 
pendicitis in  children  than  in  adults, 
while  from  anatomical  causes  appen- 
dicitis is  more  dangerous  in  children 
than  in  adults.  Finally,  very  little 
children  are  very  susceptible  to  in- 
fection from  the  appendix.  Riedel 
(Miinch.  med.  Woch.,  Nov.  26,  1907). 

The  prognosis  of  the  disease  is  more 
unfavorable  in  children  than  in  adults ; 
the  involvement  of  the  peritoneum  and 
the  appearance  of  pus  are  early  fea- 
tures; diffuse  peritonitis  is  probably 
more  frequent,  but  there  is  still  greater 
tendency  to  the  formation  of  a  local- 
ized abscess.  A  child  is  never  so  young 
and  seldom  so  sick  as  to  contraindicate 
surgical  interference.  It  stands  short 
operations  well,  but  may  be  needlessly 
lost  through  prolonged  and  ill-advised 
efforts  to  do  more  than  is  absolutely 
essential.  In  children  over  10  years  of 
age  the  prognosis  is  at  least  as  good  as 
in  adults ;  in  children  under  5  it  is 
worse,  while  in  infants  the  prognosis  is 
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exceedingly  grave.  B.  Vincent  (Boston 
Med.  and  Surg.  Jour.,  Oct.  1,  1908). 

The  mortality  of  appendicitis  in  chil- 
dren is  high.  Kummell  gives  it  as  11, 
19,  and  even  30  per  cent. ;  in  the 
writer's  200  cases,  35  of  the  children 
were  apparently  cured  by  internal 
measures  alone,  2  were  moribund,  and 
163  were  given  operative  treatment, 
with  21  deaths,  a  total  mortality  of  12 
and  operative  mortality  of  13  per  cent. 
This  excessive  mortality  is  due  solely 
to  the  fact  that  the  trouble  is  not  recog- 
nized early  enough.  People  are  too 
apt  to  regard  gastrointestinal  disturb- 
ances in  children  as  a  matter  of  course 
and  not  as  frequently  a  symptom  of  a 
serious  affection.  H.  Salzer  (Wiener 
klin.  Woch.,  May  18,   1911). 

The  actual  cause  of  death  in  many 
of  the  fatal  cases  of  appendicitis  is 
due  not  necessarily  to  the  appen- 
dicitis itself,  but  to  some  more  or 
less  remote  complication  or  second- 
ary condition.  In  the  writer's  300 
operative  cases  there  had  been  16 
deaths  from  all  causes,  or  5.3  per 
cent.  No  bad  case  was  refused  oper- 
ation. The  writer  divides  the  cases 
into  4  classes:  Class  I.  Appendix 
acutely  inflamed  or  gangrenous,  but 
with  no  pus  outside  the  appendix,  59 
cases,  with  3  deaths.  Class  II.  Acute 
cases  with  localized  abscess,  64 
cases,  with  2  deaths.  Class  III. 
Acute  cases  with  free  pus,  20  cases, 
with  9  deaths.  Class  IV.  Chronic  or 
recurrent  cases,  157  cases,  with  2 
deaths.  The  fatal  cases  he  divided 
into  4  groups  as  follows:  Group  I. 
Recovery  from  operation  and  death 
later  from  pulmonary  embolism,  2 
cases.  Group  II.  Death  due  to  acci- 
dents and  previous  diseases,  2  cases. 
Group  III.  Cases  making  good  re- 
covery from  operation  and  ending 
fatally  afterward  from  pulmonary  in- 
fections, 3  cases.  Group  IV.  Cases 
making  a  good  operative  recovery, 
but  ending  fatally  some  time  later  on 
account  of  exhaustion  due  to  fecal 
fistula,  3  cases.  Group  V.  Cases  end- 
ing fatally  with  immediately  contin- 
uing symptoms  of  abdominal  sepsis, 
6  cases.     These  last  6  cases  are  the 


only  ones  out  of  the  16  reviewed 
which  terminated  fatally  from  the 
immediate  effects  of  the  disease. 
Pulmonary  embolism  usually  occurs 
about  the  tenth  day  and  in  patients 
who  have  apparently  been  making  a 
good  recovery,  and  is  usually  second- 
ary to  unsuspected  local  throm- 
boses, very  often  of  the  pelvic  and 
lower  abdominal  veins.  Femoral 
phlebitis,  usually  of  the  left  side,  has 
been  noted  in  several  cases,  but  all 
ended  in  recovery.  These  cases  of 
vascular  disturbance  nearly  all  oc- 
curred in  cases  without  pus  and 
where  there  was  primary  union  of 
the  wound.  Inflammatory  conditions 
in  the  chest,  usually  of  the  right  side, 
are  fairly  frequent,  and  nearly  always 
occur  after  pus  cases,  especially 
where  there  has  been  general  peri- 
tonitis. Undoubtedly  the  anesthetic 
is  partly  responsible  by  impairing 
the  resisting  power  of  the  lung. 
"The  Murphy  treatment"  no  doubt 
results  in  a  lower  mortality  in  pus 
cases  than  where  more  elaborate 
measures  to  get  rid  of  the  pus  are 
tried,  i.e.,  suction  or  irrigation.  The 
deaths  in  Group  V  were  due  to  de- 
layed operation  almost  solely  and 
represent  the  mortality  in  the  worst 
type  that  comes  to  the  general  hos- 
pital. Ether  reduces  the  phagocytic 
power  of  the  blood  and  so  predis- 
poses to  infection,  but  this  may  be 
prevented,  according  to  Graham,  by 
administering  150  c.c.  (5  ounces)  of 
olive  oil  per  rectum.,  Abscess  of  the 
liver,  suppurative  pyelophlebitis,  and 
subphrenic  abscess,  though  common, 
were  encountered  in  this  group  of 
cases.  Wainwright  (Surg.,  Gynec. 
and  Obstet,  Nov.,  1911). 

Improved  methods  of  treatment  of 
acute  appendicitis,  especially  every 
operation  as  soon  as  the  diagnosis  has 
been  made,  have  brought  the  mor- 
tality down  from  30  per  cent,  to  2  or 
3  per  cent.  Some  operators,  notably 
Murphy,  claim  as  low  as  2j^  per 
cent. ;  others  even  less :  1  per  cent, 
when  early  operation  can  be  resorted 
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to.  A  local  abscess  raises  this  to  an 
average  of  8  per  cent.,  and,  where 
peritonitis  has  developed,  consider- 
ably higher :  from  5  to  25  per  cent. 
according-  to  various  statistics. 

An  investigation  of  the  mortality  by- 
writing  to  all  of  the  hospitals  in  the 
United  States  having  a  capacity  of  more 
than  50  beds  brought  nearly  300  re- 
ports; of  these,  179  had  the  reports  so 
classified  that  accurate  figures  could 
be  formulated.  In  all  there  was  a 
total  of  13,445  cases.  The  total  moi'- 
tality  was  7.4  per  cent.  The  hospitals 
having  the  largest  number  of  cases 
(with  an  average  of  13  to  each  mem- 
ber of  the  surgical  staff)  gave  the 
lowest  mortality,  while  the  mortality 
rate  in  the  smaller  hospitals  was  nearly 
doubled,  in  the  smallest  group  of  hos- 
pitals reaching  the  proportion  of  13.7, 
which  approximates  the  mortality  of 
untreated  appendicitis. 

As  to  the  mortality  of  surgeons 
using  the  Ochsner  treatment,  Ochsner 
and  the  Maj^o  brothers,  with  a  com- 
bined operation  list  of  1940  cases,  show 
a  mortality  of  about  2  per  cent.,  while 
Deaver  and  Richardson,  who  believe  in 
operating  at  once  on  every  case  of 
appendicitis,  have  an  operative  mor- 
tality of  5  per  cent.  The  surprising 
results  reached  by  the  Mayo  brothers 
in  1894,  with  536  operations  and  a  mor- 
tality of  only  5  (less  than  1  per  cent.), 
were  reached  by  applying  strictly  the 
rest  and  starvation  treatment  in  cer- 
tain acute  cases  of  appendicitis.  A 
possible  explanation  of  these  figures 
may  be  found  in  the  fact  that  more 
interval  cases  are  sent  to  Mayo  broth- 
ers than  to  other  surgeons.  A  study 
of  the  mortality  statistics  shows  that 
there  has  been  a  marked  reduction  in 
the  death  rate  of  appendicitis  since  the 
advent  of  efficient  surgical  measures. 

Appendicitis  is  essentially  a  surgical 
disease,  but  if  a  surgeon  cannot  be  ob- 
tained or  if  operation  is  refused 
the  Ochsner  treatment  is  by  far  the 
best.  It  should  be  regarded  as  essen- 
tially a  first-aid  treatment.  R.  C. 
Coffey  (N.  Y.  Med.  Jour.,  Aug.  18, 
1906). 


Scries  of  100  consecutive  operations 
for  appendicitis.  The  cases,  45  in  num- 
ber, operated  upon  within  four  days 
yielded  no  mortality  as  contrasted  with 
a  mortality  of  20  per  cent,  for  the 
fifth  day,  33%  per  cent,  for  the  sixth 
day,  20  per  cent,  for  the  seventh  day, 
14  per  cent,  for  the  second  week,  and 
8  per  cent,  for  the  third  week.  These 
45  cases  included  examples  of  each  of 
the  groups  of  pathological  findings,  so 
that  the  technique  and  severity  of  the 
operation  per  se  was  the  same  as  in  the 
latter  series.  The  mortality  of  the 
latter,  therefore,  cannot  be  ascribed  to 
the  operation  itself,  but  is  unquestion- 
ably due  to  the  inferior  condition  of 
the  patient  at  the  time  the  operation 
was  undertaken.  The  deaths  occurred 
after  the  operation  and  in  spite  of  it, 
but  certainly  not  on  account  of  it.  In 
other  words,  the  mortality  which  is  so 
often  urged  against  operations  in  the 
acute  stage  really  represents  the  mor- 
tality of  delay,  with  the  consequent 
increased  toxemic  state.  Burgess 
(Brit.   Med.  Jour.,  Jan.  25,  1908). 

Analysis  of  the  after-efifects  of  op- 
eration in  640  cases  of  appendectomy, 
the  time  elapsed  varying  from  five  to 
twenty-one  years.  The  writers  found 
that  the  patients  in  drained  cases  were 
more  likely  to  have  a  hernia  in  the  cica- 
trix following  operation,  while  the  pa- 
tients of  undrained  cases  are  less  likely 
to  have  such  a  hernia.  Ninety-four  and 
six-tenths  per  cent,  of  the  patients  were 
in  good  health  and  were  relieved  by  the 
operation,  and  4.6  per  cent,  had  poor 
health.  There  was  definite  pathological 
reason  for  the  persisting  poor  health. 
In  88  patients,  13.7  per  cent,  of  the  640 
cases,  the  discomfort,  which  was  of 
varying  degrees  of  severity,  might  have 
been  occasioned  by  adhesions  follow- 
ing operation.  The  statement  some- 
times made  that  appendectomy  is  asso- 
ciated with  distressing  sequelse  is  not 
sustained  by  this  series  of  cases.  Nor 
is  the  statement  that  appendectomy  is 
often  followed  by  no  relief  of  symp- 
toms borne  out,  94  per  cent,  having 
been  completely  relieved.  Scudder  and 
Goodall  (Boston  Med.  and  Surg.  Jour., 
July  6,  1911). 
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In  611  appendectomies  during  the 
past  four  and  one-half  years,  there  was 
a  total  mortality  of  29  cases  (4.7  per 
cent.).  The  fatal  cases  occurred  among 
those  operated  on  during  the  inter- 
mediary stage,  late  in  the  disease,  or  as 
a  last  resort.  Conversely,  in  80  cases 
of  early  intervention  and  in  306  oper- 
ated on  during  the  intervals  as  a  pre- 
ventive against  recurrences,  there  was 
no  mortality.  Lexer  (Inter.  Jour,  of 
Surg.,  July,  1911). 

In  the  last  three  years  the  writer 
has  operated  on  283  cases,  sharply 
localized,  with  only  3  deaths.  In  none 
of  them  was  the  general  peritoneal 
cavity  infected.  These  results  were  in- 
finitely better  than  when  he  had  allowed 
the  appendix  to  remain  on  account  of 
adhesions,  using  only  incision  and  drain- 
age. The  writer  noticed  that  in  the 
cases  where  the  appendix  had  been  re- 
moved, a  large  rubber  drain  put  in,  and 
the  P"owler  position  employed  con- 
valescence was  uniformly  smooth  and 
rapid.  Van  Buren  Knott  (Jour.  Amer. 
Med.  Assoc,  Aug.  12,  1911). 

Cases  of  simple  catarrhal  appendicitis 
with  adhesive  peritonitis  almost  invari- 
ably get  well.  Those  in  which  extra- 
peritoneal perforation  occurs  generally 
recover,  unless  the  abscess  opens  into 
the  bladder  or  the  pleura,  when  recov- 
ery is  doubtful.  When  perforative  peri- 
tonitis occurs,  however,  the  chances  of 
recovery  are  greatly  reduced. 

In  children  the  prognosis  is,  as  a  rule, 
favorable  if  operative  procedures  are 
resorted  to  early.  A  peculiarity  in  them 
is  that  the  case  becomes  rapidly  worse 
if  left  untreated.  Operation  during 
the  interval  is  practically  free  from 
risk  in  patients  in  poor  condition. 

Tendency  to  recurrence  is  one  of  the 
marked  features  of  appendicitis.  The 
danger  to  life  increases  with  each  suc- 
cessive attack. 

Constipation,  temporary  or  habitual, 
is  in  the  majority  of  instances  the 
cause  of  appendicitis.     The  writer  be- 


lieves that  by  removing  the  constipa- 
tion appendicitis  may  be  prevented. 
By  relieving  constipation  he  does  not 
wish  to  be  understood  as  advising  pur- 
gatives to  provoke  evacuation,  which  is 
followed  by  a  still  more  obstinate  con- 
stipation, but  he  advises  a  restoration 
of  the  intestinal  tract  to  its  original 
vigor  so  that  it  can  empty  itself  with 
regularity  and  spontaneously.  Illo- 
way  (Can.  Pract,  March,  1906). 

More  attention  should  be  paid  to 
vegetables  in  the  diet,  thorough  mas- 
tication, more  frequent  rather  than 
heavy  meals,  and  faultless  digestion. 
The  digestive  functions  must  be  kept 
in  good  order  by  physical  measures, 
such  as  massage  and  electricity,  or  with 
bitters,  and  physical  exercise  must  not 
be  neglected.  Bacterial  influences  must 
be  combated  by  care  of  the  teeth  and 
the  mouth.  This  is  especially  necessary 
in  infectious  diseases,  especially  those 
with  localization  in  the  mouth  and  nose. 
It  is  especially  important  here  that  the 
bowels  should  be  kept  well  open,  if 
necessary  with  calomel,  to  which  the 
writer  attributes  a  disinfecting  action. 
He  thinks  hygiene  along  these  lines 
might  restrict  the  frequency  not  only 
of  appendicitis,  but  of  the  metabolic 
affections  as  well.  K.  Witthauer 
(Therap.  Monatshefte,  Sept.,   1908). 

MEDICAL  TREATMENT.— Med- 
ical treatment  is  indicated  in  only  two 
conditions:  (1)  when  operation  is  ab- 
solutely refused,  and  (2)  while  en- 
deavoring to  establish  the  diagnosis. 

The  writer,  after  studying  116  papers, 
representing  Continental  opinion,  con- 
cludes definitely  against  the  expectant 
method  of  treatment.  This  should 
only  be  followed  in  cases  which  are 
slight  and  acute,  and  can  be  kept  im- 
mediately under  skilled  observation. 
All  other  acute  cases  should  be  sur- 
gically treated  within  forty-eight  hours. 
Now  that  the  abdomen  can  be  opened 
with  almost  entire  freedom  from  risk, 
the  danger  of  this  proceeding  is  con- 
siderably less  than  that  of  allowing  the 
disease  to  take  its  course.  Schmitz 
(Berl.  Klinik,  May,  1905). 
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Radical  operation  should  not  be  per- 
formed (1)  when  the  patient  is  evi- 
dently morilnnul;  (2)  when  the  patient 
is  evidently  convalescing;  (3)  when 
certain  grave  complications  are  present, 
such  as  typhoid  fever,  severe  influenza, 
acute  nephritis,  pneumonia,  or  when  an 
anesthetic  is  contraindicated  (local 
abscesses  should,  however,  be  opened 
under  a  local  anesthetic)  ;  (4)  in  the 
midway  cases  beginning  with  the  third 
day,  W'hen  the  physician  and  surgeon 
are  in  doubt;  (5)  in  the  extreme  cases  - 
of  suppurating  peritonitis.  Moore 
(Jour.  Amer.  Med.  Assoc,  June  24, 
1905). 

As  a  result  of  insufficient  care  in 
diagnosis  many  persons  who  have  not 
appendicitis  are  operated  on  for  that 
disease.  Dieulafoy  (Presse  medicale 
June  23,  1906). 

Medical  treatment  may  be  permitted 
in  the  first  attack  of  acute  appendicitis, 
when  no  disquieting  symptoms  are 
present,  or  when  after  twelve,  or  at 
most  twenty-four,  hours  there  is  a 
manifest  improvement  which  continues. 
When  any  serious  sy  iptoms  appear, 
or  when  improvement  is  not  mani- 
fest after  twenty-four  hours  of  tem- 
porization,  an  operation  should  be 
performed  immediately.  Baumgartner 
(Presse  medicale,  Dec.  4,   1907). 

In  Sonnenburg's  clinic,  from  April 
1,  1907,  to  January  1,  1911,  462  cases 
of  acute  appendicitis  have  been 
treated  with  castor  oil  with  rapid 
improvement,  without  operation,  and 
with  not  a  single  death.  In  23  other 
cases  no  relief  occurred  and  imme- 
diate operation  was  resorted  to,  also 
without  a  fatality.  Where  an  attack 
is  of  slight  character,  but  not  the 
first,  operation  is  done  at  an  early 
period,  since  the  fact  of  recurrence 
shows  that  there  is  a  mechanical  ob- 
struction which  demands  removal. 
To  obtain  some  information  regard- 
ing the  later  results  in  the  cases 
treated  with  castor  oil,  letters  of  in- 
quiry were  sent  to  193  patients  and 
answers  received  from  96.  Of  these, 
7  had  had  recurrences,  16  had  been 
operated  upon  at  a  later  period,  and 


14  still  suffered  from  occasional  dis- 
turbances. In  62,  that  is,  65  per  cent., 
there  had  been  no  return  of  the  dis- 
ease. R.  Toelken  (Deut.  nied.  Woch., 
Nu.  40,  1911). 

The  best  results  in  acute  appen- 
dicitis can  be  obtained  only  by  op- 
erating immediately  after  the  onset 
of  the  disease,  before  any  purgative 
medicine  has  been  given  and  before 
peritonitis  has  occurred.  Practically, 
if  not  actually,  all  the  patients  with 
perforative  appendicitis  seen  by  the 
writer  have  been  purged,  have  re- 
ceived calomel,  salts,  castor  oil,  or 
some  other  aperient.  The  writer 
considers  it  practically  criminal  to 
administer  a  purgative  in  an  "acute 
abdomen"  until  the  cause  is  deter- 
mined; but  one  drug  that  he  knows 
of  can  be  of  use,  namely,  morphine, 
and  this  should  not  be  given  until  the 
diagnosis  is  made.  After  the  diag- 
nosis, morphine  is  permissible  while 
preparing  for  operation  or  in  the  en- 
forced absence  of  operation.  The 
more  common  causes  of  acute  abdo- 
men, exclusive  of  the  traumatic  con- 
ditions, such  as  ruptured  liver,  spleen, 
kidney,  bladder,  etc.,  are  acute  ap- 
pendicitis, acute  cholecystitis,  per- 
forated duodenal  and  gastric  ulcer, 
acute  intestinal  obstruction,  acute 
pancreatitis,  mesenteric  thrombosis, 
twisted  pedicle  of  an  ovarian  tumor, 
or  pedunculated  fibroid,  a  ruptured 
extra-uterine  sac,  and  acute  pyosal- 
pinx.  Can  any  of  these  conditions  be 
improved  by  a  purge?  Are  they  not 
all  made  worse  by  a  purge?  Again, 
are  not  all  these  conditions  amena- 
ble to  surgery  alone?  J.  B.  Deaver 
(N.  Y.  Med.  Jour.,  Feb.  10,  1912). 

The  prevailing  method  is  Ochsner's, 
of  Chicago,  who  advocates  a  paUiative 
treatment.  In  acute  cases  he  gives :  ( 1 ) 
no  food  or  cathartics  by  the  mouth; 
(2)  lavage  if  nausea  and  vomiting  oc- 
cur; (3)  nutrient  enemata ;  (4)  water 
by  the  rectum. 

After  the  patient  is  free  from  pain 
and  normal  four  days,  fluids  are  grad- 
ually given  by  the  mouth. 
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He  operates  on  admission  unless  the 
case  is  very  bad  and  inflammation  has 
extended  beyond  the  appendix.  The 
starvation  treatment  above  outlined  is 
then  continued  until  operation  would  be 
safe  or  until  a  circumscribed  abscess 
forms  which  can  be  opened. 

In  addition  to  this  may  be  added  the 
Murphy  method  of  proctoclysis  in 
cases  of  appendicitis  with  peritonitis, 
with  and  without  operation.  In  this 
procedure  the  fluid — warm  saline  solu- 
tion [3j  (4  Gm.)  of  sodium  chloride 
and  5j  (4  Gm.)  of  calcium  chloride  to 
each  pint  of  water]  at  a  temperature  of 
100°  F. — is  allowed  to  slowly  drip  into 
the  rectum  and  be  absorbed.  The  appa- 
ratus should  be  so  arranged  that  about 
18  pints  (540  c.c.)  are  consumed  in 
twenty-four  hours.  The  fluid  may  be 
kept  at  an  even  temperature  by  an 
ingenious  apparatus  shown  in  the  an- 
nexed illustrations. 

The  tank,  however,  should  be  about 
6  inches  above  the  buttocks.  This  is  to 
be  continued  three  days,  and  the  patient 
should  be  in  the  position  advocated  by 
Fowler — on  the  back,  with  the  knees 
raised  and  the  head  of  the  bed  elevated 
about  12  to  16  inches.  The  patient  may 
be  allowed  to  rest  and  the  fluid  stopped 
for  an  hour  two  or  three  times  in  the 
twenty-four  hours. 

This  treatment,  however,  is  apt  to 
lead  to  dangerous  complications  if  not 
preceded  by  operation.  As  a  postoper- 
ative measure  it  is  of  great  value. 

The  writer  takes  for  granted  the  ad- 
visability of  operation  if  the  case 
is  seen  within  forty-eight  hours  of 
the  onset,  but  recommends  Ochsner's 
treatment  if  there  is  evidence  of  infec- 
tion beyond  the  appendix,  and  in 
spreading  and  diffuse  peritonitis  if  a 
good  surgeon  is  not  available.  C.  A. 
Porter  (Boston  Med.  and  Surg.  Jour., 
March  23,  1905). 


Eight  years  ago  the  writer  published 
the  following  conclusions  after  testing 
them  carefully  for  a  period  of  eight 
years.  This  form  of  treatment  has 
been  used  by  himself  and  many 
others,  in  thousands  of  cases  belong- 
ing to  this  class,  with  the  result  of 
reducing  the  mortality  in  this  most 
fatal  form  of  appendicitis  to  less  than 
2  per  cent.,  by  changing  an  extremely 
dangerous  acute  into  a  comparatively 
safe  internal  condition: — 

1.  Patients  suffering  from  chronic 
recurrent  appendicitis  should  be  oper- 
ated on  during  the  interval. 

2.  Patients  suffering  from  acute  ap- 
pendicitis should  be  operated  on  as 
soon  as  the  diagnosis  is  made,  pro- 
vided they  come  under  treatment  while 
the  infectious  material  is  still  confined 
to  the  appendix,  if  a  competent  sur- 
geon  is   available. 

3.  Aside  from  insuring  a  low  mor- 
tality, this  will  prevent  all  serious 
complications. 

4.  In  all  cases  of  acute  appendicitis, 
without  regard  to  the  treatment  con- 
templated, the  administration  of  food 
and  cathartics  by  mouth  should  be 
absolutely  prohibited  and  large  ene- 
mata  should  never  be  given. 

5.  In  case  of  nausea  or  vomiting,  or 
gaseous  distention  of  the  abdomen, 
gastric  lavage  should  be  employed. 

6.  In  cases  coming  under  treatment 
after  the  infection  has  extended  be- 
yond the  tissues  of  the  appendix,  espe- 
cially in  the  presence  of  incipient  dif- 
fuse peritonitis,  conclusions  4  and  5 
should  always  be  employed  until  the 
patient's  condition  makes  operative 
interference  safe. 

7.  In  case  no  operation  is  performed 
neither  nourishment  nor  cathartics 
should  be  given  by  mouth  until  the 
patient  has  been  free  from  pain  and 
otherwise  normal  for  at  least  four 
days.  The  same  practice  should  be 
followed  after  operation. 

8.  During  the  beginning  of  this  treat- 
ment not  even  water  should  be  given 
by  mouth,  the  thirst  being  quenched 
by  rinsing  the  mouth  with  cold  water 
and  by  the  use  of  small  enemata. 
Later  small   sips  of  very  hot  water 
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Fig.  1.— (One-third  size).    Represents  a  metal  heating  chamher,  block-tin  lined,  with  opening  for  electric  heating 
unit  and  rubber-tube  connections  for  intake  and  outlet  of  saline  solution. 


Fig,  2.. — (One-third  size.)    Electric  heating  unit  with  socket  connection  and  ten  feet  of  cord.    This  unit  can  be 
used  with  either  alternating  or  direct  current  105  to  128  volts.    See  Fig.  8. 


Fig.  3.— (One-third  size.)    Heat  unit  for  alcohol  or  Bunsen  burner  flame  with  regulating  piston.    For  use  where 
electric  current  is  not  available.    See  Fig.  9. 


Fig.  4.— (One-half  size  of  largest  rectal  tips.)    Self- retaining  rectal  tips  on  catheter  showing  how  adjustment  can 
be  accomplished  by  merely  drawing  catheter  through  to  desired  length. 


Fig.5.— (One-half size.)  Pinch 
cock  used  entirely  to  close  flow  or 
for  drop  method 


Fig.  6.— (One-third  size.)  Self-retaining  rectal  tips  made 
in  four  sizes  of  hard  rubber  with  opening  through  center  to 
admit  a  soft-rubber  rectal  catheter,  American  size,  No.  15. 
See  Fig.  4. 


Heating  apparatus  and  tips  for  proctoclysis.     {Murphy.) 
(Journal  of  the  American  Medical  Association.) 
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frequently  repeated  may  be  given,  and 
still  later  small  sips  of  cold  water. 
There  is  danger  in  giving  water  too 
freely,  and  great  danger  in  the  use  of 
large  enemata. 

9.  All  practitioners  of  medicine  and 
surgery,  as  well  as  the  general  public, 
should  be  impressed  with  the  impor- 
tance of  prohibiting  the  use  of  cathar- 
tics and  food  by  mouth,  as  well  as  the 
use  of  large  enemata,  in  cases  of  acute 
appendicitis. 


Fig.  7.— Proctoclysis  apparatus  consisting  of 
fountain  syringe,  large  rubber  tube  and  vaginal 
hard-rubber  or  glass  tip.  (Murphy.)  (Journal  of 
the  American  Medical  Association.) 

10.  It  should  be  constantly  borne  in 
mind  that  even  the  slightest  amount 
of  liquid  food  of  any  kind  given  by 
mouth  may  give  rise  to  dangerous 
peristalsis. 

IJ.  The  most  convenient  form  of 
rectal  feeding  consists  in  the  use  of 
1  ounce  (30  c.c.)  of  one  of  the 
various  concentrated  liquid  predi- 
gested  foods  in  the  market,  dissolved 
in  3  ounces  (90  c.c.)  of  warm  nor- 
mal salt  solution,  introduced  slowly 
through  a  soft  catheter,  inserted  into 
the  rectum  a  distance  of  two  or  three 
inches. 

12.  This  form  of  treatment  cannot 
supplant    the     operative    treatment    of 


acute  appendicitis,  but  it  can  and  should 
be  used  to  reduce  the  mortality  by 
changing  the  class  of  cases  in  which 
the  mortality  is  very  small  after  op- 
eration. This  applies  particularly  to 
severe  acute  perforative  or  gangrenous 
appendicitis  more  than  thirty-six  or 
forty-eight  hours  after  the  beginning 
of  the  acute  attack. 

To  conclusion  8  the  writer  now 
regularly  adds  the  excellent  method  in- 
troduced by  Dr.  Murphy,  of  adminis- 
tering a  continuous  enema  of  normal 
salt  solution  with  an  apparatus  which 
permits  the  flow  of  only  a  drop  at  a 
time,  so  that  it  will  require  at  least  one 
hour  to  introduce  1000  c.c.   (1  quart). 

The  plan  is  simply  this :  In  acute 
appendicitis  neither  food  nor  cathartics 
of  any  kind  whatsoever  should  be 
given  by  mouth  nor  large  enemata  ex- 
cept by  the  drop  method,  and  operation 
should  be  performed  only  when  the 
patient  has  attained  a  condition  in 
which  the  surgeon  can  reasonably  ex- 
pect a  favorable  result,  judging  from 
his  personal  observation  in  previous 
similar  cases.  A.  J.  Ochsner  (Jour. 
Amer.  Med.  Assoc,  Aug.  22,  1908). 

During  the  last  year  and  a  half  the 
writer  has  treated  6  patients  with  ap- 
pendicitis exclusively  by  stopping  all 
food  and  applying  from  16  to  20  dry 
cups  to  the  right  lower  abdomen  for 
about  twenty-three  minutes  every  three 
hours.  The  results  have  been  so 
favorable  that  he  urges  general  adop- 
tion of  the  measure  as  unable  to  do 
harm,  while  liable  to  give  great  relief. 
He  advocates  operative  treatment,  as  a 
rule,  using  the  cupping  glasses  only 
when  surgical  measures  are  contrain- 
dicated  or  while  awaiting  the  surgeon. 
Jaeger  (Miinch.  med.  Woch.,  Nov.  17, 
1908). 

The  good  results  of  the  Murphy- 
Fowler  method  are  due  neither  to  the 
elevated  posture  nor  to  proctoclysis, 
but  to  stomach  lavage  and  abstinence 
from  food  and  purgatives  as  originally 
proposed  by  Ochsner.  In  the  treatment 
of-  desperate  cases  of  diffuse  peri- 
tonitis Ochsner  advised  to  "splint  the 
bowel"     with     opiates,     abstain     from 
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Fig.  8.— Electric  heater  in  operation,  showing  it  properly  connected.    A  short  glass  tube  connects 

catheter  to  rubber  tubing. 


Fig.  9.— Alcohol  or  gas  heater  in  operation,  showing  it  properly  connected.    A  short  glass  tube 
connects  catheter  to  rubber  tubing. 


Proctoclysis  apparatus  ready  for  use.     {^Murphy.) 
(Journal  of  the  American  Medical  Association.) 
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giving  food  and  purgatives,  and  use 
stomach  lavage.  The  common  error 
has  been  to  regard  the  paralysis  of  the 
bowel  as  a  vicious  complication ;  on  the 
contrary,  it  is  nature's  effort  to  limit 
and  help  encapsulate  the  infection.  G. 
S.  Brown  (Surg.,  Gynec,  and  Obstet., 
Dec,  1909). 

The     Ochsner    method     of     absolute 
starvation   for   four  days  is  not  appli- 
cable in  children.    The  only  safe  course 
is  operation,   and  this  should  be   urged 
even  during  the  first  forty-eight  hours 
because  of  the  inability  to  predict  the 
subsequent  course  of  the  disease,  espe- 
cially as  in  these  patients  the  symptoms 
are   so   misleading   and  the  margin   of 
safety    is    small.      During    the    second 
stage   of  the   disease   operation    should 
be  advised,  but  as  little  manipulation  as 
possible  should  be  observed.     After  the 
subsidence     of     a     case    the     appendix 
should   always   be   removed.     The  key- 
note   of    treatment    is    operative    pro- 
cedure at  the  earliest  possible  moment. 
Harold    Collinson     (Practitioner,    July, 
1911). 
I   agree   fully   with    Collinson   and 
would  go  farther,  and  in  stout  adults 
I   do   not  believe  the   Ochsner  treat- 
ment is  indicated,  except  in  the  pres- 
ence of  very  strong  contraindication 
to  operation. 

For  the  pain,  the  suspended  ice-bag, 
or  frequently  changed  cloths  wet  in  ice 
water,  may  be  applied  over  the  cecal 
region.  If  this  is  done  frequently  enough 
the  pain  can  be  kept  in  abeyance. 

Opium  was  at  one  time  highly  recom- 
mended, but  it  is  now  regarded  by 
practically  all  clinicians  as  a  dangerous 
remedy.  It  masks  the  symptoms,  and 
thereby  tends  to  compromise  the  chances 
of  operative  procedures  through  delay; 
it  locks  the  intestines  and  thereby  pre- 
vents the  expulsion  of  infectious  dis- 
charges. 

Opium  is  sometimes  used  in  light 
cases  in  which  we  feel  certain  that  no 
aggravation  of  the  condition  present 


can  occur.  But  this  no  one  can  fore- 
tell with  certainty,  and  it  seems  best 
to  protect  the  patients  against  in- 
creased chances  of  death  by  employ- 
ing only  local  anodyne  measures  that 
will  not  mask  the  advance  of  compli- 
cations. 

The  only  virtue  of  opium  in  appen- 
dicitis is  to  relieve  the  pain.  The 
smallest  possible  doses  should  be  used 
- — none  at  all  if  possible.  Strieker  re- 
ported in  1906  that  the  mortality  in  the 
army  was  only  1  or  1.2  per  cent,  in  the 
cases  in  which  no  opium  was  given, 
while  it  was  over  4  per  cent,  in  the 
cases  in  which  opium  or  purgatives  had 
been  administered.  The  writer  has  not 
lost  a  patient  from  appendicitis  during 
the  last  five  years,  and  none  of  his  pa- 
tients was  operated  on  during  the  acute 
attack,  and  none  succumbed  when  oper- 
ated on  later.  He  tides  the  patient 
past  the  acute  attack,  under  incessant 
medical  supervision.  Absence  of  opium 
allows  the  cases  that  demand  immediate 
intervention  to  be  differentiated  from 
the  milder  ones.  I.  Boas  (Therapie 
der  Gegenwart,  Dec,  1907). 

The  treatment  of  appendicitis  is  sur- 
gical. There  is  no  really  dependable 
effective  medical  treatment.  It  is  true 
that  some  patients  recover  under  medi- 
cal treatment,  and  it  is  also  true  that 
many  die  who  might  be  saved  by  timely 
resort  to  surgical  measures.  Further- 
more, it  is  true  that  some  patients  die 
after  an  operation,  but  the  great  major- 
ity are  subjects  in  whom  the  operation 
had  been  unduly  delayed,  or  they  are 
the  subjects  of  fulminating  infections 
— doomed  from  the  very  outset.  The 
mortality  following  a  timely  operation 
is  much  less  than  under  any  other  form 
of  treatment."  A.  O.  J.  Kelly  (Practice 
of  Medicine,  p.  671,  1910). 

In  children  with  early  diagnosis  and 
operation  the  prognosis  is  favorable, 
but  it  rapidly  becomes  worse  after 
twenty-four  hours.  In  chronic  appen- 
dicitis an  acute  attack  with  perforation 
is  always  to  be  feared.  In  intra-appen- 
diceal  appendicitis  complete  removal 
of  the  appendix  and  the  diseased  sur- 
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roiindings  is  advised.  Non-operative 
treatment  is  indicated  in  localized 
aliscess  v.  itli  diffuse  peritonitis.  Opium 
and  purgatives  are  absolutclj'  .  contra- 
indicated.  Operation  is  even  more  suit- 
able to  children  than  to  adults,  and 
postoperative  treatment  is  very  impor- 
tant. The  Fowler  position  must  not 
be  kept  up  for  more  than  thirty-six 
hours  in  drainage  cases  lest  intestinal 
obstruction  be  set  up.  H.  C.  Deaver 
(Jour.  Anier.  Med.  Assoc,  Dec.  24, 
1910). 

SURGICAL  TREATMENT.— Op- 
eration is  indicated  when  the  diagnosis 
is  made,  unless  the  appendicitis  be  the 
result  of  some  other  acute  disease,  ty- 
phoid fever,  for  instance,  or  when  a 
sufficiently  competent  surgeon  cannot  be 
obtained.  Under  the  latter  conditions 
the  patient  should  be  kept  in  bed  and 
the  bowels  moved  by  enemata,  and  the 
pain  kept  down  by  ice  compresses  or 
the  suspended  ice-bag,  as  previously 
stated.  Persistent  vomiting  should  be 
met  by  washing  out  the  stomach  and 
rectal  feeding.  Otherwise,  a  liquid  diet 
by  the  mouth  is  permissible. 

In  all  acute  attacks  of  appendicitis 
there  will  be  fever,  rapid  pulse,  and 
leucocytosis.  If  these  three  symptoms 
agree  or  correspond  to  each  other,  the 
case  is  presumably  catarrhal,  and  we 
may  safely  wait  and  operate  in  the 
interval.  If  the  pulse  is  very  rapid 
and  the  temperature  not  much  elevated, 
in  the  presence  of  marked  local  resist- 
ance the  case  is  malignant,  probably 
gangrenous,  and  operation  is  not  to  be 
delayed.  If  the  leucocytosis  is  low  in 
the  presence  of  a  bad  general  condition, 
the  prognosis  is  very  grave,  as  it  shows 
that  the  defenses  of  the  system  are  not 
adequate.  The  more  closely  the  three 
symptoms  agree,  the  better  is  the  prog- 
nosis, and,  the  more  one  of  them  differs 
from  the  others,  the  more  serious  is  the 
case.  Sonnenburg  (Archiv  f.  klin. 
Chir.,  Bd.  Ixxxii,  Nu.  2,  1907). 

If  there  is  one  fact  in  the  field  of 
medicine  which  has  been  demonstrated 


conclusively,  it  is  that  the  rational 
treatment  of  acute  appendicitis  is  in 
operation,  early  and  immediate  if  pos- 
sible. The  operation  may  be  late,  post- 
poned, or  absolutely  contraindicated 
only  by  the  presence  of  other  condi- 
tions which  may  be  complications  of 
the  disease  itself  or  entirely  independent 
of  it,  mere  coincidences  which  render 
the  performance  of  any  operation  too 
hazardous.  Advice  other  than  this  no 
man  has  a  right  to  give.  Deaver 
(Annals  of  Surg.,  June,  1911). 

From  1907  to  1911,  the  writer  op- 
erated upon  288  cases,  with  10  deaths, 
or  a  mortality  of  3.4  per  cent.  Dur- 
ing this  more  recent  period  diffuse 
peritonitis  was  invariably  treated  by 
suprapubic  drainage,  continuous  rec- 
tal saline,  and  the  Fowler  position. 

Of  the  26  fatal  cases  4  only 
were  operated  upon  within  forty- 
eigh*.  hours  after  the  onset  of  the 
attack.  Of  these  4  cases,  in  3  death 
was  due  to  intestinal  obstruction, 
and,  in  the  fourth,  to  the  superven- 
tion of  coma  five  days  after  the 
operation  in  a  patient  who  had  suf- 
fered from  diabetes  of  many  years' 
standing.  H.  A.  Bruce  (Can.  Pract. 
and  Review,  April,   1912). 

When  the  operation  can  be  resorted 
to,  the  following  are  its  various  steps : — 

The  incision  that  is  generally  pre- 
ferred when  there  is  no  infection  be- 
yond the  appendix  proper  is  that  rec- 
ommended by  McBumey  (see  b,  col- 
ored plate).  It  crosses  an  imaginary 
line  (a)  drawn  from  the  anterior  su- 
perior spine  of  the  ilium  (D)  to  the 
umbihcus  (A)  at  the  juncture  of  its 
middle  and  lower  thirds,  and  thus  over- 
lying the  diseased  structures.  The  in- 
tegument and  aponeurotic  structures 
are  alone  to  be  incised,  the  muscular 
fibers  being  separated  by  means  of  the 
scalpel  handle  in  a  line  parallel  to  their 
course.  As  a  result,  muscular  action  will 
rather  tend  to  approximate  than  to 
draw  apart  the  edges  of  the  wound  and 
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thus  prevent  postoperative  hernia :  a 
condition  frequently  met  with,  espe- 
cially when  the  median  incision  was 
generally  used.  The  latter  is  still  re- 
sorted to  by  some  surgeons,  and  is  es- 
pecially useful  when  diffuse  abscess  is 
present. 

McBurney's  gridiron  incision  is  ideal 
for  a  large  majority  of  the  interval 
operations.  If  more  room  is  needed 
the  incision  may  be  enlarged,  the  so- 
called  extended  McBurney  incision.  In 
nearly  every  case  of  appendicitis,  it  is 
best  to  enter  the  free  abdominal  cavity 
beyond  the  appendix  and  the  inflamma- 
tory mass  in  order  to  examine  for 
secondary  abscesses  and  to  determine 
the  condition  of  the  rest  of  the  abdo- 
men. If  the  appendix  mass  extends 
beyond  the  semilunar  line  it  is  better 
to  open  the  abdomen  by  a  vertical  in- 
cision through  the  rectus  sheath  and 
separate  the  rectus  muscle  or  to  retract 
it.  If  it  extends  to  the  middle  line  or 
beyond,  the  opening  should  be  in  the 
middle  line.  The  rectus  incision  for 
the  interval  operation  is  a  good  one, 
but  has  the  objection  that  if  drainage 
is  found  to  be  necessary  the  oblique 
and  transversalis  muscles,  when  they 
contract,  tend  to  spread  the  opening  in 
the  rectus  muscles  and  sheath.  Har- 
rington (Boston  Med.  and  Surg.  Jour., 
March  23,  1905). 

Partly  as  a  result  of  his  visit  to 
America  in  1902,  and  partly  as  a  result 
of  his  own  experience,  the  writer  con- 
siders the  McBurney  incision  prefer- 
able to  all  others  in  preventing  ventral 
hernias.  He  is  convinced  that  it  is  of 
great  service  in  other  operations  in  the 
lateral  abdominal  regions,  as  for  the 
making  of  an  artificial  anus  in  the 
cecum  or  sigmoid  flexure,  a  better 
sphincter  being  obtained  than  by  the 
other  incisions.  Baracz  (Zentralbl.  f. 
Chir.,  Bd.  xxxiv,  S.  330,  1907). 

Preference  should  be  given  the 
Deaver  incision,  because  it  offers  free 
access  to  the  cecum  and  appendix,  and 
when,  as  is  not  infrequent,  it  becomes 
necessary  to  have  more  room  for  safe 
and  thorough  work  it  can  be  extended 


indefinitely  upward  or  downward,  giv- 
ing complete  command  of  the  peri- 
toneal cavity  with  the  minimum  of  risk 
of  being  followed  by  ventral  hernia. 
The  writer  prefers  it  to  the  Kam- 
merer  method,  which,  making  the 
same  anterior  and  posterior  incision, 
displaces  temporarily  the  right  edge 
of  the  rectus  toward  the  median  line. 
J.  A.  Wyeth  (Jour.  Amer.  Med. 
Assoc,  July  13,  1907). 

The  frequency  of  postoperative  her- 
nia has  caused  surgeons  to  greatly  re- 
duce the  length  of  incisions,  and  Morris 
has  shown  that  an  opening  through  the 
muscular  tissues  1%  inches  in  length 
was  sufficient  in  the  majority  of  in- 
stances. McBurney  has  found  that  even 
in  his  method  the  opening  in  the  deeper 
layers  of  the  abdominal  wall  need  not 
be  more  than  2  inches  in  length.  (See 
also  p.  27,  vol.  i.)  Recently  it  has 
been  proposed  to  shorten  this  incision 
to  Yz  inch.  No  rule  can  be  laid  down 
to  apply  to  all  cases.  An  inch  incision 
will  suffice  in  some  cases  and  3  inches 
will  be  needed  in  others.  It  makes 
little  difference,  since  as  with  a 
proper  closure  of  the  wound  a  hernia 
almost  never  occurs  at  the  present 
time. 

McBurney  recommended  his  method 
only  for  non-suppurative  cases  or  those 
in  which  drainage  was  not  required,  but 
many  surgeons  employ  it  with  advan- 
tage in  almost  all  cases  of  appendicitis, 
including  those  in  which  an  abscess  is 
present  and  where  drainage  is  required. 

Some  operators  have  found  that  when 
the  appendix  is  in  the  normal  position 
and  is  not  difficult  to  bring  out  Mc- 
Burney's method  is  almost  ideal;  but 
when  difficulties  arise  and  the  incision 
has  to  be  enlarged,  the  necessarily  con- 
stant and  hard  retraction  of  the  muscles 
is  likely  to  injure  the  tissue  and  some- 
times to  cause  suppuration.  If  it  is  nee- 
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Incisions  for  Appendicitis. 

A,  umbilicus;  i\  cecum  and  termination  of  the  ileum  ;  O,  vermiform  appendix  ;  i),  anterior  superior 
spine  of  the  ilium  ;  h,  McBurney's  incision ;  d,  the  Jalaguier-Deaver  incision. 
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essary  to  enlarge  the  wound,  there  re- 
sults a  ragged  and  compHcated  wound, 
not  well  adapted  to  drainage  if  pus  is 
found.  The  position  of  McBurney's  in- 
cision is  also  thought  by  some  to  render 
pro]:)er  drainage  difficult  to  obtain. 
Other  incisions  are,  therefore,  resorted 
to. 

That  preferred  at  the  present  time, 
under  these  conditions,  is  the  incision 
designated  by  a  dotted  line  in  the  an- 
nexed colored  plate  (d)  along  the  outer 
border  of  the  rectus  muscle,  beginning 
slightly  below  the  level  of  the  umbilicus 
and  extending  downward,  in  a  straight 
line,  2  or  more  inches,  according  to  the 
operative  area  desired. 

This  same  incision,  amplified  by  an- 
other, has  been  recommended  by  Jalag- 
uier,  which  is  especially  applicable  to 
cases  occurring  in  slim  children.  It  is 
thought  to  prevent  postoperative  hernia 
better  than  an}^  other.  The  skin  and 
the  aponeurosis  of  the  external  oblique 
are  incised  at  the  outer  border  of  the 
rectus  (d),  and  the  aponeurosis  on  the 
inner  side  of  this  incision  is  then  dis- 
sected for  some  distance  from  the  an- 
terior sheath  of  the  muscle,  and  drawn 
toward  the  median  line,  exposing  the 
sheath.  An  incision  (<?)  parallel  to  the 
first  is  then  made  in  the  latter  sheath 
about  %  i^ch  to  the  inside  of  the  border 
of  the  rectus,  exposing  the  muscle. 
When  the  operation  is  finished,  the 
deeper  incision  is  closed  and  the  rectus, 
permitted  to  slip  in  place,  acts  as  pro- 
tecting covering.  Deaver  and  many 
other  surgeons  now  use  the  incision 
along  the  rectus  alone ;  also  in  adults  for 
all  cases  of  appendectomy. 

Modified  incisions  have  also  been  pro- 
posed by  other  surgeons,  among  which 
those  of  Elliott,  Vischer,  Willy  Meyer, 
Fowler,  and  Weir  may  be  mentioned. 

The    abdominal    walls    having    been 


penetrated,  the  margins  of  the  wound 
are  then  retracted  by  an  assistant,  un- 
less the  abscess  has  already  reached  the 
surface.  The  peritoneum  is  then  di- 
vided freely,  but  with  great  care.  Any 
pus  encountered  is  carefully  sponged 
out. 

The  handling  of  the  intestines,  and 
even  their  exposure  to  the  air,  is  one 
of  the  most  potent  causes  of  shock 
after  abdominal  operations.  The  use  of 
gauze  packings,  even  of  the  temporary 
variety,  causes  subsequent  shock,  and, 
by  injuring  the  delicate  serosa,  deter- 
mines the  formation  of  postoperative 
adhesions.  So  well  known  is  this 
method  of  producing  shock  that  the 
handling  of  the  intestines  is  a  favorite 
method  for  producing  this  condition  in 
animals  for  purposes  of  study.  Little 
handling  causes  less  shock ;  much 
handling  causes  profound  shock.  To 
lessen  this  element  of  danger  in  appen- 
dectomy, the  following  method  will  be 
found  valuable : — 

Through  a  small  incision  made  in 
the  locality  preferred  by  the  operator, 
a  gloved  finger  is  inserted,  locating  the 
cecum ;  a  portion  of  this  viscus  is 
withdrawn  with  dressing  forceps,  and 
landmarks  followed  in  the  usual  way 
to  locate  the  base  of  the  appendix. 
During  this  procedure  there  will  be  a 
little  unavoidable  handling  of  intestine 
outside  of  the  abdomen.  Having  ex- 
posed the  base  of  the  appendix,  a  liga- 
ture is  passed  through  the  mesentery, 
to  be  used  subsequently  for  ligating  the 
organ;  the  ends  of  this  ligature  are 
left  long,  and  are  tied  together  or  held 
with  a  clamp.  The  exposed  part  of  the 
appendix  and  all  other  intestines  are 
now  returned  to  the  abdominal  cavity. 
When  traction  upon  the  ligature  is  made 
the  base  of  the  appendix  and  nothing 
more  is  brought  into  the  wound.  In 
the  majority  of  cases  it  will  be  found 
extremely  simple  to  deliver  the  entire 
appendix  even  though  a  considerable 
number  of  adhesions  should  be  en- 
countered. The  ligation  of  the  mesen- 
teriolum,  the  ablation  of  the  appendix, 
and   the    treatment   of   the    stump    are 
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carried  out  in  the  usual  manner.  Dur- 
ing the  procedure  of  freeing  and  re- 
moving the  appendix,  this  organ  and 
nothing  else  is  in  the  field.  It  is  useful 
in  most  interval  cases  and  in  the  early- 
stage  of  the  acute  forms.  H.  Lilien- 
thal(Amer.  Jour,  of  Surg.,  April,  1908). 

Matted  coils  are  gently  separated,  and 
intestinal  prolapse  and  contact  with  dis- 
eased surfaces  are  prevented  by  carefully 
packing  the  cavity  around  the  cecum 
with  pads  of  sterile  gauze,  the  ends  re- 
maining outside  or  being  held  by  clamps. 
This  should  be  done  in  such  a  manner 
that  no  infected  tissue  or  fluid  be  in  any 
way  brought  in  contact  with  the  healthy 
peritoneum.  The  walls  of  the  pus-cav- 
ity are  then  disinfected  with  a  bichloride 
solution  of  1 :  5000. 

The  cecum  being  now  isolated,  it  is 
important  also  to  remove  the  cause  of 
the  abscess  or  its  contents  without  caus- 
ing septic  material  to  invade  the  general 
peritoneal  cavity. 

If  the  appendix  is  not  readily  found, 
the  anterior  longitudinal  band  of  the 
cecum  is  taken  as  a  guide  and  followed 
until  the  appendix  is  encountered— usu- 
ally behind. 

In  the  Rangoon  Hospital  it  was  ob- 
served that  when  a  small  incision  had 
been  practised  and  the  appendix  was 
difficult  to  find,  salt  solution  poured 
into  the  abdomen  made  the  appendix 
float  up  into  the  wound.  Clopton 
(Interstate   Med.  Jour.,  Aug.,  1910). 

In  the  annexed  colored  plate  only  the 
tip  of  the  appendix  shows ;  but  the 
greater  part  of  the  organ  lies  behind  the 
cecum,  its  orifice  in  the  latter  being  sit- 
uated immediately  under  the  spot  where 
the  McBurney  incision  (&)  crosses  the 
index  line  {e). 

Adhesions  are  often  encountered ; 
care  should  be  taken,  when  separating 
them,  to  protect  the  general  peritoneal 
cavity  with  sterile  gauze,  as  they  are 
often  septic. 


In  most  cases  persistent  trouble  aftei* 
appendectomy  is  due  to  the  formation 
of  adhesions.  Certain  individuals  have 
a  much  greater  tendency  to  the  forma- 
tion of  adhesions  than  others ;  in  any 
case,  however,  where  even  the  finest  ad- 
hesions are  once  formed,  any  operation 
may  increase  them.  Since  adhesions 
may  form  during  any  attack  of  appen- 
dicitis, the  only  sure  way  to  avoid  them 
is  to  remove  the  appendix  before  they 
have  time  to  form.  Konig  (Med, 
KHnik,  Bd.  vii,  S.  875,  1911). 

The  possibility  of  an  anomalous  con- 
formation or  position  of  the  appendix 
should  be  borne  in  mind. 

When  located  and  brought  out,  the 
appendix  should  be  clamped  close  to  the 
cecum,  cut  ofif  on  the  distal  side  of  the 
clamp,  closing  the  opening  by  means  of 
a  double  row  of  Lembert  (silk)  sutures. 
The  appendix  is  sometimes  found  de- 
tached and  necrotic. 

Ideal  method  of  removing  the  vermi- 
form appendix :  The  base  of  the  appen- 
dix is  first  crushed  by  a  pair  of  forceps 
grooved  on  the  crushing  surface  and 
beveled  above,  easily  managed  with 
one  hand  and  requiring  a  force  of  from 
30  to  60  pounds  in  order  to  lock  and 
to  release  them.  The  appendix  is 
amputated  by  means  of  the  ordinary 
Paquelin  cautery,  after  which  the  base, 
held  by  the  forceps,  is  cauterized  and 
sealed  by  the  red-hot  point  of  the 
cautery,  traveling  slowly  up  and  down 
in  the  groove  of  the  crushing  forceps 
for  from  forty  to  sixty  seconds,  and, 
on  releasing  the  forceps,  the  narrow 
ribbon  of  crushed  appendix  is  found 
converted  into  a  thin  translucent  tissue 
with  no  lumen.  The  serosa  is  then 
united  over  this  by  seroserous  sutures. 
Howard  A.  Kelly  (Amer.  Med.,  Dec. 
31,  1904). 

If  there  is  a  circumscribed  abscess,  it 
is  poor  surgery  to  insist,  in  every  case 
and  at  every  period,  upon  finding  and 
taking  away  the  appendix  in  the  face  of 
all  obstacles.  In  many  cases  of  circum- 
scribed abscess,  and  especially  in  those 
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in  which  the  appendix  is  bound  down 
by  adhesions  in  the  depth  of  the  wound, 
the  surgeon  should  be  content  with 
evacuation,  irrigation,  drainage,  and 
packing  with  plain  gauze.  Persistent 
search  for  the  appendix  and  attempts 
at  its  removal  in  these  cases  are  at- 
tended with  such  danger  of  opening  the 
peritoneal  cavity  that  they  are  not  to  be 
recommended. 

Conclusions  based  on  36  cases  of 
purulent  appendicitis  observed.  Imme- 
diate operation  is  preferable  to  delay 
in  all  cases  of  severe  appendicitis  of 
whatever  type.  Small  incisions  sim- 
plify technique,  and  favor  the  least 
amount  of  trauma,  shock,  and  expendi- 
ture of  time  in  the  operation.  They 
also  lessen  the  danger  of  postoperative 
hernia,  and  of  extensive  postoperative 
intestinal  adhesions.  The  use  of  gauze 
pads  for  walling  off  the  operative  area 
should  be  Hmited,  as  a  rule,  to  cases 
Vi^ith  well-localized  abscesses.  Abun- 
dant saline  irrigation  is  the  most  rapid 
and  satisfactory  method  of  removing 
infective  material  in  cases  of  spreading 
peritonitis.  Attempts  to  drain  the  gen- 
eral peritoneal  cavity  are  useless ; 
drainage  should  be  limited  to  abscess 
cavities,  and  to  the  region  of  the  stump 
in  cases  in  which  a  clean  inversion  with 
complete  removal  of  necrotic  material 
is  not  obtainable.  After-treatment 
should  be  simple,  with  little  or  no  at- 
tempt to  irrigate  or  cleanse  drainage 
tracts,  even  in  cases  where  the  dis- 
charge is  abundant.  The  above  prin- 
ciples have  long  been  in  use  by  many 
surgeons,  and  the  object  of  the  present 
study  is  simply  to  illustrate  their  prac- 
tical application  to  a  series  of  cases 
taken  without  selection  from  a  busy 
hospital  service.  C.  H.  Peck  (Surg., 
Gynec,   and   Obstet.,   May,    1906). 

Cases  in  which  the  pus  is  generally 
diffuse  among  the  coils  of  the  bowel, 
without  any  or  with  insignificant  adhe- 
sions, peritonitis  having  existed  for  not 
longer  than  two  days,  are  best  treated 
by  removal  of  the  appendix,  dry  mop- 
ping of  fluid  within  easy  reach,  and 
closure     without     peritoneal     drainage. 


The  mortality  here  is  insignificant.  So 
far  no  cases  of  this  character  have  been 
lost  in  the  writer's  experience  by  the 
closed  method.  Buchanan  (Med.  Rcc, 
Jan.  28,  1911).    " 

■  The  less  done  in  abscess  cases  in  chil- 
dren the  better.  Children,  especially  of 
the  better  class,  with  excessive  sensi- 
bility of  the  nervous  centers  will  not 
stand  a  long  abdominal  operation ;  even 
swabbing  out  an  appendicular  abscess 
is  harmful,  and  removing  a  difficult 
appendix  will  be  sufficient  to  turn  the 
scale  from  life  to  death  in  many  cases 
at  this  early  age.  Opening  and  simply 
draining  an  abscess  cavity  can  often 
be  done  in  ten  minutes,  while  if  a 
difficult  appendectomy  is  done  at  the 
same  time  the  operation  is  often  pro- 
longed to  fifty  minutes  or  so,  with,  in 
the  majority  of  cases,  a  fatal  result. 
Rees   (Brit.  Med.  Jour.,  June  24,  1911). 

The  stump  is  either  simply  disin- 
fected or  the  mucous  membrane  of  cut 
surface  cauterized  with  carbolic  acid 
or  cautery.  The  latter  procedure  is 
generally  unnecessary,  however.  If  the 
tissues  about  the  base  of  the  appendix 
are  nearly  normal,  it  is  better  to  invert 
the  stump  and  close  it  with  two  or  three 
Lembert  sutures.  If  not,  a  simple  liga- 
ture on  the  proximal  side  of  the  clamp 
is  usually  sufficient. 

In  response  to  circular  letters  sent 
to  a  number  of  surgeons,  64  replies 
were  received,  representing  80,251  ap- 
pendectomies, with  an  average  mortality 
of  7]/2  in  acute,  and  U/i  per  cent,  in 
chronic,  cases.  Eighty  per  cent,  of  the 
total  number  of  operations  reported 
have  been  done  by  the  four  purse- 
string  methods.  The  acute  and  chronic 
cases  were  about  equal  in  number.  Of 
the  60  hemorrhages  mentioned,  all  but 
1  resulted  in  the  purse-string  methods. 
Investigation  of  this  subject  shows  that 
many  operators  have  abandoned  the 
purse-string  methods ;  that  others  are 
doing  so ;  that  simple  ligature  for  the 
firm,  and  extirpation  for  the  soft,  appen- 
dix are  safer.  B.  M.  Ricketts  (Surg., 
Gynec,  and  Obstet.,  Jan.,  1908). 
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Communications  from  105  representa- 
tive surgeons  concerning  their  methods 
of  treating  the  stump  in  appendectomy. 
Of  this  number  11  surgeons  always 
bury  the  stump,  66  by  ligating  and  in- 
verting into  wall  of  the  cecum,  11  by 
invaginating  the  unligated  stump  in  the 
cecum;  11  usually  bury  it  (leaving  it 
imburied  only  in  drainage  cases)  ;  3 
have  no  settled  method ;  2  leave  no 
stump;  11  never  bury  the  stump;  1  does 
not  answer  the  question ;  23  make  men- 
tion of  untoward  results  that  have  fol- 
lowed simple  ligation  and  leaving  the 
stump  unburied.  These  consisted  of 
intestinal  obstruction  f'"om  adhesions, 
fecal  fistulae,  peritonitis,  persistent  sup- 
puration, slipped  ligatures,  abscess  from 
leakage  of  stump,  and  adhesion  of 
Fallopian  tube  to  appendix  stump. 
Only  2  out  of  the  105  surgeons  reported 
that  they  have  ever  observed  harmful 
effects  of  any  character  after  burying 
the  stump.  In  one  a  stitch  abscess  gave 
way  during  the  first  defecation  (after 
calomel),  and  a  large  exudate  developed 
with  the  symptoms  of  perforation.  The 
exudate  was  absorbed  and  the  patient 
recovered.  Willis  (Annals  of  Surg., 
July,  1908). 

The  writer  is  convinced  that  it  is  not 
yet  safe  to  let  the  order  go  out  that 
the  simple  ligation  of  the  appendix, 
without  any  further  protection  of  the 
stump,  is  ample.  He  feels  that  we 
should  give  an  additional  protection  to 
that  stump  other  than  mere  ligation  in 
the  acute  infected  cases.  These  are 
the  cases  in  which  we  are  most  likely 
to  have  leakage  when  we  simply  tie 
the  stump  and  cut  it  off.  In  the  inter- 
mediate cases,  in  which  there  is  no  in- 
filtration, no  reaction  to  inflammation  at 
the  time,  the  writer  treats  it  by  clamp- 
ing, by  tying  a  ligature  in  the  crease, 
and  then  by  taking  an  overstitch  so  that 
there  is  no  raw  or  abraded  surface  at 
that  point  to  become  adherent,  and  it 
will  not  become  adherent.  In  the 
active  cases  he  ligates  and  then  puts  in 
a  drain.  J.  B.  Murphy  (Jour.  Amer. 
Med.  Assoc,  Aug.  22,  1908). 

Drainage  is  to  be  maintained  until 
healing  is  shown  to  be  taking  place  from 


the  bottom  of  the  wound.  Gauze  is  to 
be  used  not  only  for  the  purpose,  but 
quite  as  much  to  stimulate  the  adhesions 
between  coils  of  intestine  which  sur- 
round it  and  to  shut  off  the  general  per- 
itoneal cavity  from  the  infected  portion. 
A  simple  cigarette  drain  answers  all 
purposes. 

One  hundred  and  twenty-three  cases 
of  appendicitis  from  the  University 
clinic  at  Lund.  One  hundred  and  eight 
were  operated  on,  59  in  the  acute  stage 
and  49  in  the  chronic  or  interval  stage. 
Four  died,  all  in  the  acute  stage. 
Forty-three  were  drained.  In  16  the 
abdomen  was  closed  by  layer  sutures, 
the  operation  being  performed  from 
the  first  to  the  third  day.  Healing  by 
first  intention  occurred  in  all  except 
one. 

The  average  sojourn  in  the  hospital 
was  from  twelve  to  seventeen  days. 
Those  cases  in  which  drainage  was 
employed  remained  in  the  hospital  from 
sixteen  to  thirty-eight  days.  In  some 
of  these  a  rubber  tube  or  gauze  drain 
was  employed  for  a  few  days  only,  and 
in  them  the  healing  was  rapid.  Bore- 
lius   (Zentralbl.  f.  Chir.,  Jan.  27,  1906). 

The  introduction  of  the  gradual 
method  of  enteroclysis  by  Murphy  has 
added  wonderfully  to  the  successful 
treatment  of  this  condition.  It  is  re- 
markable how  drainage  will  be  in- 
creased under  the  circumstances.  The 
fluid  seems  to  percolate  through  the  in- 
testines and  find  its  way  toward  the 
dressings,  thereby  largely  carrying  out 
the  infectious  fluids.  Before  the  use 
of  the  gradual  enteroclysis,  dressings 
would  remain  quite  dry,  showing  very 
Tittle  secretion.  This  would  indicate 
v=ry  bad  prognosis.  Ernest  Laplace 
(Penna.  Med.  Jour.,  March,  1908). 

It  is  important  to  withdraw  the  gauze 
plugs  by  rotary  movement  rather  than 
by  direct  traction ;  it  causes  less  pain. 
The  patient  should  be  revived  from  the 
shock  of  the  operation  as  early  as  pos- 
sible by  an  enema  of  hot  coffee  or 
whisky. 
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Abscesses. — While  the  majority  of 
abscesses  are  found  in  the  appendicular 
region,  others  may  occupy  areas  quite 
remote  from  the  latter,  including,  we 
have  seen,  the  lungs. 

The  most  common  method  of  exten- 
sion from  the  original  focus  of  sup- 
puration in  the  appendiceal  region  to 
the  thorax  is  either  intraperitoneally 
or  extraperitoneally  behind  the  kidney, 
first  to  the  subphrenic  space,  thence 
through  the  diaphragm  to  the  adjacent 
pleura,  and  finally  to  the  contiguous 
portion  of  the  lung  with  probable  com- 
munication with  the  bronchus.  In  this 
way  the  abscess  is  frequently  evacuated 
through  the  mouth.  More  rare  methods 
by  which  these  sequelae  may  occur  are 
either  by  localization  of  a  general  sys- 
temic infection  or  by  the  appearance  in 
the  pleura  or  lung  of  one  or  more 
abscesses  which  arise  in  the  course  of  a 
secondary  pyemia.  These  sequelae  of 
appendicitis  occur  in-  not  less  than  2  or 
3  per  cent,  of  all  suppurative  cases. 
Gage  (Boston  Med.  and  Surg.  Jour., 
April  11,  1907). 

To  properly  locate  a  remote  abscess 
is  of  great  importance.  When  its  evac- 
uation becomes  necessary  the  selection 
of  the  best  point  for  incision  is  in  order. 
This  subject  is  graphically  portrayed  in 
the  annexed  colored  plate  prepared  from 
sketches  and  an  interesting  paper  by  Dr. 
M.  L.  Harrfs. 

Description  of  Colored  Plate  on  the  Lo- 
cation   of    Appendicular    Abscesses.  —  A 

circle  of  an  inch  and  a  half  in  diameter — the 
size  of  a  silver  dollar — drawn  about  the 
center  of  the  posterior  surface  of  the  cecum 
will  touch  the  base  or  point  of  origin  of  the 
appendix  in  about  96  per  cent,  of  all  cases. 
It  will  thus  be  seen  how  constant  is  the  loca- 
tion of  the  base  of  the  appendix.  The  aver- 
age length  of  the  adult  appendix  is  9  cm.,  or 
3y2  inches.  A  circle,  then,  of  4-inch  radius 
drawn  about  the  same  center  as  the  smaller 
circle  will  give  a  very  large  area  in  the 
abdominal  cavity,  anywhere  within  which 
the  apex  of  the  normal  appendix  may  be 
found  located.     (See  illustration.) 


The  space  within  the  large  circle  (see  illus- 
tration) may  be  subdivided  into  five  separate 
areas  (marked  1,  2,  3,  4,  and  5),  each  having 
distinct  and  well-defined  boundaries.  The 
appendix  may  be  found  in  any  one  of  these 
areas,  and,  when  an  abscess  forms  aboait  the 
inflamed  organ,  it  is  the  particular  area  in 
which  the  appendix  is  located  which  gives 
the  abscess  or  exudate  its  characteristic  loca- 
tion and  outline,  which  limits  its  extension 
in  one  direction  and  favors  it  in  another,  and 
which  should  guide  us  in  the  selection  of  the 
best  point  for  incision. 

Area  1 :  Inframesenteric. — The  appendix 
is  met  with  in  this  area  in  about  60  per  cent, 
of  the  cases,  either  superficially  situated, 
approaching  anteriorly,  or  lying  deeply  on 
the  posterior  wall ;  it  may  extend  directly 
inward,  hugging  the  under  surface  of  the 
mesentery  at  the  ileum,  or  inward  and  down- 
ward, reaching  often  into  the  true  pelvis.  The 
mesentery  above  prevents  the  extension  of 
abscesses  in  an  upward  direction,  but  gives 
them  a  tendency  to  extend  forward  and  to 
the  left. 

The  pelvic  abscesses  are  limited  in  the 
male  anteriorly  by  the  bladder,  posteriorly 
by  the  rectum  and  pelvic  wall,  and  above  by 
the  sigmoid  and  loops  of  small  intestine.  In 
the  female  they  fill  Douglas's  cul-de-sac  or 
occupy  the  ovarian  region  on  one  or  both 
sides,  where  they  are  often  with  great  diffi- 
culty differentiated  from  pelvic  abscesses  of 
tubal  or  ovarian  origin.  The  danger  of  in- 
fecting the  general  cavity  on  opening  these 
abscesses  from  above  is  very  great,  and  the 
advisability  of  draining  through  the  vagina 
in  the  female,' as  in  other  septic  pelvic  trou- 
bles, comes  into  serious  consideration. 

Collections  of  pus  in  Douglas's  pouch 
in  appendicitis  are  not  of  rare  occur- 
rence. Unless  these  cases  are  operated 
upon  early  the  pus  accumulation  may 
extend  upward  even  as  far  as  the  hypo- 
gastrium.  The  diagnosis  can  be  estab- 
lished only  by  repeated  rectal  examina- 
tion, as  the  other  symptoms  are  not 
characteristic.  The  tendency  of  the 
abscess  is  to  become  encapsulated,  and 
if  operation  be  undertaken  ax  the  end  of 
the  acute  stage  it  may  be  very  dangerous 
unless  the  local  condition  be  determined 
by  rectal  palpatiun.  If  the  inflammation 
becomes  intensified  through  some  error 
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in  diet  and  the  abscess  extends  upward, 
prompt  intervention  is  always  indi- 
cated. When  the  abscess  points 
toward  the  rectum  it  should  be 
opened  at  this  place,  since  any  dan- 
ger of  hemorrhage  or  injury  of  the 
prostate  or  of  a  coil  of  intestine  is 
unfounded,  as  is  also  the  risk  of  in- 
fection. After  incision  and  drainage 
the  suppuration  rapidly  ceases.  Chi- 
foliau  (Progres  med..  No.  2,  1911). 

The  interintestinal  abscesses  (see  also 
illustrations)  are  usually  situated  near  the 
median  line,  and  are  consequently  best  opened 
at  this  point.  Adhesions  may  limit  them,  or 
there  may  be  no  adhesions  and  the  free 
peritoneal  cavity  must  be  traversed  to  reach 
the  abscess,  after  packing  with  iodoform 
gauze  to  prevent  diffusion  of  pus.  It  is  often 
impossible  to  prevent  pus  escaping  into  the 
general  cavity,  with  a  resulting  fatal  acute 
septic  peritonitis.  It  is  in  those  cases  that 
the  advisability  of  doing  a  deux  temps  oper- 
ation should  be  considered.  Should  the 
appendix  be  found  floating  free  in  the  ab- 
scess cavity  it  may  be  removed,  but  if  it  be 
firmly  imbedded  in  the  exudate  forming  part 
of  the  abscess  wall  it  should^  under  no  cir- 
cumstances, be  torn  out  and  removed,  if  by 
so  doing  we  endanger  breaking  into  the 
general  cavity,  thus  leading  to  general  sepsis. 

The  exudate  may  also  come  to  the  surface, 
forming  adhesions  to  the  anterior  abdominal 
wall,  just  internal  to  the  cecum.  (See  illus- 
tration.) The  abscess  is  limited  externally 
by  the  cecum  and  internally  by  the  loop  of 
ileum  which  almost  always  covers  over  the 
end  of  the  cecum  and  the  omentum.  It  is 
usually  best  opened  by  a  vertical  incision 
over  the  inner  border  of  the  cecum.  Care 
should  be  taken  riot  to  separate  the  loop  of 
intestine  internally,  particularly  at  its  lower 
angle,  as  pus  then  escapes  at  once  into  the 
pelvis.  The  appendix  can  nearly  always  be 
removed,  as  it  usually  lies  posteriorly  or  an- 
teriorly, and  it  can  be  done  without  disturb- 
ing the  internal  wall  of  exudate  which  pro- 
tects the  general  cavity. 

Area  2 :  Retrocecal. — Abscess  is  met  in 
this  area  (see  also  illustration)  in  about  23 
per  cent,  of  the  cases.  The  appendix  lies  in 
the  little  pouch  posterior  to  the  cecum,  more 
or  less  curved  or  folded  upon  itself  or  ex- 
tending downward  and  outward. 

It  is  best   opened   by   an   oblique   incision 


parallel  to  the  outer  half  of  Poupart's  liga- 
ment, coming  down  upon  the  outer  border  of 
the  cecum,  which  should  be  raised  up  and 
turned  inward.  The  appendix  can  nearly 
always  be  removed,  unless  it  should  be  too 
firmly  imbedded  in  the  exudate  forming  the 
inner  wall. 

Case  of  retrocecal  abscess  following 
three  years  after  the  removal  of  the 
appendix.  There  was  probably  a  pocket 
of  pus  undiscovered  at  the  operation 
three  years  before,  the  increased  inflam- 
matory activity  being  due  to  the  recep- 
tion of  an  injury  sustained  in  this 
area.  Cullen  (N.  Y.  Med.  Jour.,  Dec. 
27,  1902). 

Area  3  :  Supramesenteric. — Abscesses  here 
(see  also  illustration)  have  a  tendency  to 
spread  toward  the  liver  and  duodenum.  The 
appendix  lies  above  the  mesentery  of  the 
ilium  and  internal  to  the  inner  layer  of  the 
mesocolon. 

These  abscesses  are  best  reached  by  an  in- 
cision along  the  external  border  of  the  right 
rectus  muscle,  great  care  being  taken  not  to 
break  down  the  adhesions  between  the  loop 
of  small  intestine  to  the  inner  side.  (See  in- 
cision c  in  first  colored  plate.) 

Area  4:  External. — This  is  the  space  be- 
tween the  outer  border  of  the  colon,  with  its 
outer  layer  of  mesocolon,  and  the  external 
abdominal  wall.  The  appendix  may  extend 
upward  and  outward  into  this  space,  its  tip 
sometimes  reaching  nearly  to  the  under  sur- 
face of  the  liver.  Abscesses  spread  to  the 
liver  and  have  repeatedly  ruptured  into  the 
pleura  and  even  into  the  bronchi.  (See  illus- 
tration.) 

They  may  be  reached  by  an  oblique  incision 
extending  from  above  the  crest  of  the  ilium 
downward  and  inward,  parallel  to  the  outer 
third  of  Poupart's  ligament,  or,  if  the  ab- 
scess is  high  up,  by  a  longitudinal  incision 
over  its  most  prominent  part,  care  being 
taken  to  not  injure  the  iliohypogastric  nerve. 
The  appendix  can  nearly  always  be  removed, 
as  there  is  no  danger,  in  separating  the  ad- 
hesions about  it,  of  opening  the  general 
cavity. 

Area  5:  Retrocolonic,  or  Extraperitoneal. 
— In  the  cellular  space  posterior  to  the  colon 
between  the  two  layers  of  the  mesocolon. 
(See  illustration.)  Abscesses  here  are  en- 
tirely extraperitoneal.  The  colon  is  pushed 
forward. 
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Location  of  Appendicular  Abscesses.     {M.  L.  Harris.) 

»,  anterior  superior  spine  of  the  ilium;  6 ,  umbilicus  :  c, symphysis;  cf,  Poupart's  ligament 
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The  incision  in  these  cases  should  be  an 
oblique  one,  similar  to  the  one  described  un- 
der the  fourth  area,  but  extending  pretty 
well  above  the  crest  of  the  ilium.  M.  L. 
Harris  (Journal  of  the  Amer.  Med.  Assoc, 
Dec.  21,  1S95). 

Subphrenic  Abscess. — This  complica- 
tion of  appendicitis  was  thought  at  one 
time  to  be  quite  rare,  but  recent  devel- 
opments have  shown  that  this  was  due 
to  the  fact  that  they  were  seldom  diag- 
nosticated. As  stated  by  Christian  and 
Lehr,  they  may  occur  in  one  of  four 
ways :  As  a  localized  abscess,  a  part  of 
general  purulent  peritonitis ;  by  exten- 
sion of  the  diseased  process  from  the 
appendix  to  the  subphrenic  region  by 
an  intraperitoneal  route ;  by  extension 
of  the  diseased  process  by  an  extraperi- 
toneal route,  either  by  way  of  the  lym- 
phatics or  by  infiltration  through  the 
retroperitoneal  tissue ;  by  way  of  the 
blood-current  as  part  of  a  general  em- 
bolic septic  process,  or  as  a  sequence  of 
liver  abscesses  which  are  of  the  portal 
vein. 

Forty-five  cases  of  subphrenic  abscess 
as  a  complication  of  appendicitis  col- 
lected from  literature  and  personal  case 
show  that  the  complication  is  a  very 
rare  one,  and  that  many  were  not  diag- 
nosed until  after  the  death  of  the  pa- 
tient. It  may  be  extraperitoneal  or 
intraperitoneal.  J.  McFadden  Gaston, 
Jr.  (Med.  Rec,  March  23,  1901). 

Among  the  179  cases  of  subphrenic 
abscess  collected  by  Maydl,  23  were 
secondary  to  appendicitis.  Lang  noted 
26  among  176  cases  of  right-sided  sub- 
phrenic disease,  and  Sonnenburg  ob- 
served 9  subphrenic  abscesses  among 
600  cases  of  appendicitis.-  In  350  of  the 
patients  there  was  an  abscess  around 
the  diseased  appendix,  and  9  of  these 
patients  had  right-sided  subphrenic 
abscess  (2^/4  per  cent,  of  the  abscess 
cases).  Two  patients  have  been  per- 
sonally operated  upon  for  subphrenic 
abscess  among  91  cases  of  appendicular 
disease  that  have   occurred   within   the 


past  year  on  the  surgical  service  at 
Mount  Sinai  Hospital. 

Several  modes  of  onset  are  charac- 
teristic : — 

(a)  A  few  days  after  the  acute  symp- 
toms of  appendicitis  have  been  relieved 
and  the  temperature  has  fallen  to  the 
normal,  the  patients  begin  to  complain 
of  pain  in  the  lower  part  of  the  right 
chest,  the  temperature  begins  to  rise, 
the  area  of  liver  dullness  is  found  to 
be  somewhat  enlarged,  there  are  fric- 
tion sounds  over  the  hepatic  region,  and 
tenderness  in  one  or  two  intercostal 
spaces.  There  may  be  slight  or  well- 
marked  jaundice.  Within  a  few  days 
the  pain  over  the  liver  becomes  less, 
while  the  signs  of  fluid  become  evident. 

(&)  Before  the  acute  symptoms  of 
appendicitis  have  entirely  subsided,  al- 
though the  local  symptoms  are  much 
improved,  the  daily  temperatures  begin 
to  take  on  a  remittent  type,  and  ^  the 
patients  begin  to  lose  flesh  and  strength 
rapidly.  These  patients  look  very  ill 
from  the  beginning.  They  do  not  com- 
plain of  much  pain,  although  they  may 
have  tenderness  in  the  lumbar  region  ; 
the  most  marked  symptom  is  the  rapid 
loss  of  flesh  and  strength.  No  further 
physical  signs  may  be  discoverable 
until  the  bulging  of  the  abscess  in  the 
lumbar  region  is  found. 

(c)  After  having  recovered  from  the 
attack  of  appendicitis  in  a  satisfactory 
manner,  some  of  the  patients  never  re- 
gain their  former  health.  Without 
any  change  in  the  temperature,  respira- 
tion, or  pulse,  the  patients  complain  of 
continual  slight  pain  in  the  right 
chest.  The  pain  persists  for  weeks  or 
months;  physical  examination  and  as- 
piration of  the  right  chest  result  nega- 
tively. The  patients  never  look  very 
ill.  After  a  varying  length  of  time, 
the  presence  of  fluid  under  the  dia- 
phragm, and  perhaps  also  in  the  pleural 
cavity,  is  discovered  by  means  of 
physical  examination  and  the  aspirating 
needle.  C.  A.  Elsberg  (Annals  of 
Surg.,  Dec,   1901). 

There  are  five  methods  of  draining  a 
subphrenic  abscess :  (a)  by  an  incision 
in  the  epigastrium;    (&)   by  an  incision 
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along  the  costal  arch;  (c)  by  an  in- 
cision in  the  lumbar  region;  (d)  by  the 
transpleural  route;  (e)  by  pushing  the 
pleural  reflection  upward  and  opening 
the  abscess  cavity  through  an  incision 
in  the  diaphragm  without  opening  the 
pleural  cavity.  The  first  three  methods 
are  indicated  when  there  is  bulging  in 
the  epigastrium  along  the  costal  arch 
or  in  the  lumbar  region.  A  simple  in- 
cision will  suffice  to  evacuate  the 
abscess.  If,  however,  suppuration  con- 
tinues and  septic  symptoms  reap- 
pear, they  indicate  either  an  accom- 
panying empyema  or  insufficient 
drainage,  or,  finally,  a  persistence  of 
the  original  focus.  Eisendrath  (Jour. 
Amer.  Med.  Assoc,  March  7,  1908). 

Subphrenic  abscess  following  appen- 
dicitis is  more  common  than  formerly 
was  supposed,  and  it  occurs  in  from  0.5 
per  cent,  to  1  per  cent,  of  all  cases  of 
'acute  appendicitis.  Various  authors 
have  agreed  that  infection  may  occur 
as  a  part  of  the  general  peritonitis;  by 
direct  extension  up  the  lower  peritoneal 
fosss;  through  the  medium  of  the  por- 
tal vein,  and  by  lymphatic  extension 
(a)  up  the  right  peritoneal  cellular  tis- 
sue or  (b)  up  the  lymphatics  around  the 
deep  epigastric  artery  to  the  falciform 
ligament.  The  writer  believes  that  the 
second  of  these  methods  of  approach  is 
by  far  the  most  frequent.  G.  C.  Ross 
(Jour.  Amer.  Med.  Assoc,  Aug.  12, 
1911). 

Diffuse  Abscess. — If  an  abscess  has 
opened  into  the  peritoneal  cavity  or  the 
appendix  has  ruptured  into  the  free  per- 
itoneal cavity,  causing  diffused  septic 
peritonitis,  a  good-sized  incision  is  made 
parallel  to  the  border  of  Poupart's  lig- 
ament or  the  ordinary  McBurney  inci- 
sion may  be  made,  the  peritoneal  cavity 
is  opened,  and  the  contained  fluids  are 
gently  withdrawn.  The  appendix  is  re- 
moved; further  collections  of  fluid  are 
looked  for  and  withdrawn  with  a  sponge 
on  a  handle.  The  cavity  is  washed  out 
with  a  saline  solution,  and  drainage  is 
provided  for  by  a  glass  tube,  or  rubber 


tubes  threaded  with  a  capillary  gauze 
drain.  The  wound  is  left  open  or  closed 
at  the  ends  by  a  few  sutures.  Nutrition 
by  rectum  is  kept  up  for  a  day  or  two, 
and  the  deep  packing  is  not  disturbed 
for  four  days. 

CHRONIC  (RELAPSING,  OR 
RECURRENT)  APPENDICITIS. 

SYMPTOMS.  — The  symptoms  of 
an  exacerbation  of  appendicitis — for  a 
relapse  is  practically  such — are  the  same 
as  in  the  acute  form,  except  that  they 
are  apt  to  be  more  severe  and  early  per- 
foration is  liable  to  occur.  The  simple 
catarrhal  form  may  be  suspected  when 
the  recurrences  (hence,  recurrent  appen- 
dicitis) happen  more  than  four  or  five 
times,  and  last  not  more  than  a  week, 
though  no  tumor  is  felt.  Discomfort  in 
the  region  of  the  appendix  between  the 
attacks  is  complained  of,  and  the  appen- 
diceal area  is  somewhat  sensitive  to 
pressure,  and  sometimes  the  seat  of 
actual  pain  with  slight  fever.  The  at- 
tacks may  be  slight  at  first  and  continue 
to  be  so,  but  a  severe  and  even  fatal 
attack  may  occur  at  any  time.  Hence, 
the  advisability  of  resorting  to  appen- 
dectomy during  an  interval.  Fatigue, 
muscular  strain,  dietetic  errors,  etc., 
may  bring  on  an  attack.  This  is  ushered 
in  by  severe  abdominal  pain,  sometimes 
beginning  in  the  epigastrium  or  mid- 
abdomen,  often  with  nausea  and  vomit- 
ing. The  pain  then  centers  itself,  if  it 
has  not  done  so  from  the  start,  in  the 
appendiceal  region.  Flatulence  and  a 
feeling  of  distention  and  diarrhea  are 
also  present  in  most  cases. 

Appendiceal,  dyspepsia  has  been  char- 
acterized by  symptoms  strikingly  anal- 
ogous to  the  earliest  symptoms  of  acute 
appendicitis,  namely,  attacks  of  epigas- 
tric or  midabdominal  pain  or  distress 
only  rarely  accompanied  by  subjective 
symptoms  referable  to  the  region  of 
the  appendix,    During  these  attacks  thQ 
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pain  or  distress  is  nearly  always  in- 
creased by  food  intake.  Pain  confined 
chiefly  to  the  right  lower  quadrant  and 
not  associated  with  attacks  of  epigas- 
tric pain  and  nausea  is  seldom  due  to 
the  appendix.  E.  M.  Stanton  (Annals 
of  Surg.,  June,  1911). 

Dilatation  test  to  ascertain  the  pres- 
ence of  latent  or  chronic  appendicitis 
w-as  found  reliable  in  all  but  4  or  5 
of  several  hundred  cases :  A  colon- 
tube  11  or  12  inches  is  passed  into  the 
rectum,  and  air  is  injected  with  an 
atomizer  bulb.  If  pain  and  tenderness 
to  the  finger-point  pressure  at  McBur- 
ney's  point  appear  as  the  colon  distends 
appendicitis  is  present.  After  the  test, 
most  of  the  air  should  be  allowed  to 
escape  before  withdrawing  the  tube,  to 
avoid  colicky  pains.  Where,  in  doubt- 
ful cases,  tenderness  at  McBurney's 
point  can  be  elicited  only  on  very  deep 
pressure,  or  there  is  similar  tenderness 
elsewhere  in  the  abdomen,  colon  dila- 
tation often  causes  disappearance  of  all 
points  of  tenderness  except  that  at  Mc- 
Burney's, which  it  intensifies.  W.  A. 
Bastedo  (Amer.  Jour.  Med.  Sci.,  July, 
1911). 

Five  cases  of  chronic  appendicitis 
the  early  history  of  which  had  always 
been  indefinite  whether  the  symptoms 
were  referable  to  the  stomach,  duo- 
denum, gall-bladder,  or  the  large  bowel. 
A  period  varying  from  one  year  to 
several  years  had  elapsed  before  any 
evidence  strongly  suggesting  appen- 
dicular disturbance  manifested  itself. 
Finally,  close  analysis  of  the  symptoms 
and  repeated  examinations  of  the  ab- 
domen warranted  each  time  the  diag- 
nosis of  chronic  appendicitis.  It  is 
essential  to  investigate  these  cases 
thoroughly  and  to  exclude  all  other 
pathological  conditions  before  resorting 
to  surgery.  .  Jacobson  (N.  Y.  Med. 
Jour.,  Aug.  12,  1911). 

The  writer,  having  examined  the 
appendix  after  exiirpation  in  164 
cases,  found  signs  of  chronic  inflam- 
mation in  58  of  the  85  cases  in  which 
the  appendicitis  was  supposed  to  be 
merely  an  acute  lesion.  This  sug- 
gests  that   in   most    of  the    so-called 


chronic  appendicitis  cases  the  trouble 
was  inflammation  of  the  cecum  as 
well.  V.  Scheel  (Ugeskrift  for 
Laeger,  Oct.  5,   1911). 

The  general  health  and  nutrition  are 
usually  impaired  in  these  cases,  partic- 
ularly if  the  intervals  between  the  at- 
tacks grow  shorter.  More  or  less  marked 
neurasthenia,  with  coldness  of  the  ex- 
tremities, irritability,  moroseness,  and 
mental  apathy,  is  usually  present,  ow- 
ing, doubtless,  to  the  anxiety  which  the 
disorder  inspires.  Stubborn  constipa- 
tion, more  or  less  headache  and  vertigo, 
anorexia,  a  disagreeable  "bilious"  taste 
in  the  mouth,  and  "bad  breath"  are  com- 
monly complained  of,  the  tongue,  espe- 
cially at  its  base,  being  often  thickly 
furred.  A  peculiar  pasty  or  bloated  ap- 
pearance of  the  face  is  also  noticeable 
in  some  cases. 

Appendiceal  dyspepsia,  previously  re- 
ferred to,  and  due,  according  to  Moyni- 
han,  to  exaggerated  activity  of  the  py- 
lorus, is  aggravated  by  gastrointestinal 
autointoxication  through  the  intermedi- 
ary of  the  appendiceal  disorder,  and 
disappears  when  the  appendix  is  re- 
moved. 

Pain  chiefly  in  right  lower  quad- 
rant, if  unassociated  with  attacks  of 
epigastric  pain  and  nausea,  is  seldom 
due  to  the  appendix;  before  diagnos- 
ing chronic  appendicitis  every  other 
possible  condition  should  be  ex- 
cluded. Stanton  (N.  Y.  State  Jour, 
of  Med.,  Oct.,  1911). 

In  hypochondriacs  and  hysterical  sub- 
jects both  acute  and  chronic  appendi- 
citis are  sometimes  suggested  by  symp- 
toins  recalling  the  latter  condition,  the 
hyperesthesia  and  pain  in  the  right  iliac 
fossa  being  especially  marked.  But  a 
careful  study  of  the  history  and  9.nte- 
cedents  of  such  cases,  absence  of  tender- 
ness when  the  patient's  attention  is  at- 
tracted elsewhere,  and  of  the  doughy 
mass    in   the    region   of   the   appendix 
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usually  serve  to  indicate  the  true  nature 

of  the  case. 

Of  40  out  of  96  patients  on  whom  an 
"interval  operation"  was  performed 
there  is  more  or  less  severe  disturbances 
still  persisting.  In  some  they  take  the 
form  of  obstinate  constipation,  in 
others  of  severe  pains,  even  colics,  such 
as  they  had  experienced  before  surgical 
intervention.  The  wounds  had  healed 
by  primary  intention  in  the  majority  of 
these  cases.  Among  22  patients  who 
absolutely  refused  operation,  10  were 
found  at  a  late  date  perfectly  healthy. 
Haberer  (Arch.  f.  klin.  Chir.,  Bd.  Ixxvi, 
Nu.  1-2,  1905). 

The  ulcerative  form  with  its  attend- 
ing danger  of  perforation  may  be  sus- 
pected when  a  tumor  is  felt  in  the  inter- 
val, and  especially  when  the  tumor  has 
increased  in  size  during  the  access. 

The  large  majority  of  the  attacks  are 
due  to  any  cause  which  may  awaken  the 
latent  catarrhal  process  resulting  from  a 
previous  attack  treated  medically.  The 
pathological  characters  are  the  same  as 
in  the  acute  form,  except  in  the  fact  that 
adhesions  are  likely  to  be  found  if  any- 
thing but  a  very  mild  attack  has  previ- 
ously occurred. 

PROGNOSIS.— The  chances  that  a 
first  or  second  attack  of  acute  catarrhal 
appendicitis  will  be  renewed  are  about 
77  per  cent. ;  but  when  a  fourth  or  a 
fifth  attack  has  occurred,  the  probability 
is  very  great  that  more  will  follow  and 
ultimately  end  fatally,  unless  operation 
is  performed. 

After  the  patient  has  gone  through  an 
acute  attack  safely,  and  the  characteris- 
tic tumor  indicating  an  acute  suppurat- 
ive process  is  felt,  a  circumscribed 
peritonitis,  rather  than  a  general  sup- 
purative one,  is  likely  to  occur  if  an- 
other attack  takes  place. 

TREATMENT.— Appendectomy  is 
indicated  at  the  first  relapse,  and  when  a 
tumor  is  present  during  the  interval,  the 


presence  of  septic  accumulation,  ulcer- 
ation, or  perforation  being  likely.  It 
may  be  performed  during  a  period  of 
quiescence  in  the  manner  described  in 
the  preceding  pages. 

All  patients  with  chronically  dis- 
eased appendices  should  be  subjected 
to  operation  immediately  the  diag- 
nosis is  made,  provided  there  are  no 
constitutional  contraindications.  Such 
patients,  with  few  exceptions,  if  not 
operated  upon,  suffer  from  chronic 
indigestion,  dyspepsia,  chronic  intes- 
tinal stasis,  neurasthenia,  etc.,  and 
sooner  or  later  have  an  acute  attack. 
The  only  valid  contraindications  are 
severe  pulmonary  disease,  an  uncom- 
pensated heart  lesion,  and  in  gen- 
eral those  lowered  states  of  vitality 
the  results  of  constitutional  disease, 
which  would  render  inadvisable  any 
operative  intervention.  The  respon- 
sibility for  delay  in  operation  in  the 
case  of  chronic  appendicitis  should 
be  assumed  by  the  patient,  to  whom 
a  clear  statement  of  the  hazards  of 
this  condition  should  be  given  by  the 
medical  or  surgical  attendant.  Under 
no  circumstances  should  he  be  per- 
mitted to  believe  that  any  form  of 
medical  treatment  can  prevent  an 
attack,  or  cure  it  if  it  occurs.  J.  B. 
Deaver  (N.  Y.  Med.  Jour.,  Feb.  10, 
1912). 

When  operative  procedures  cannot 
for  one  reason  or  another  be  resorted  to, 
dietetic  and  medical  measures  should 
be  resorted  to,  to  limit  as  much  as  pos- 
sible the  morbid  process.  Red  meats 
should  not  be  allowed  more  than  once 
daily,  and  a  farinaceous,  vegetable,  and 
milk  diet  favored.  Complete  abstention 
from  meats  is  sometimes  necessary. 
Where  any  degree  of  gastric  catarrh  ex- 
ists, gastric  lavage  with  a  solution  of 
sodium  carbonate  (1  dram — 4  Gm. — 
to  the  quart)  every  other  day,  with  bis- 
muth (10  grains — 0.6  Gm.)  twenty 
minutes  before  meals,  are  indicated.  A 
flannel  bandage  so  adjusted  as  to  pass 
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over  the  region  of  the  appendix  serves 
to  protect  the  abdomen  from  sudden 
chilling,  and  is  an  excellent  prophylactic 
measure. 

The  bowels  should  be  kept  free  by 
the  use  of  mild  saline  aperients,  Avith 
mignesia  as  main  active  agent. 

In  appendicular  dyspepsia  the  medical 
treatment,  pending  operation,  consists 
in  regulation  of  the  diet,  disinfection 
of  the  intestines,  and  modification 
of  the  general  neuropathic  condition. 
Nitrogenous  food  should  be  reduced, 
all  excitement  and  indigestible  sub- 
stances forbidden,  and  a  vegetable  diet 
predominate.  Disinfection  of  the  in- 
testines may  be  produced  by  the 
periodical  use  of  laxatives  and  intes- 
tinal lavage.  To  improve  the  general 
and  gastric  neuropathic  condition,, 
general  and  local  hydrotherapy  may 
be  used,  together  with  calcium  bromide, 
belladonna,  valerian,  and  codeine. 
Fouchard  and  Salignat  (Presse  med., 
May  25,  1907). 

By  careful  medical  supervision 
through  symptomatic  treatment  and 
the  suppression  of  the  more  urgent 
symptoms,  many  patients  may  lead  a 
moderately  comfortable  life,  but  sooner 
or  later  in  a  large  number  the  onset 
of  complications  or  an  exacerbation  of 
the  causative  factor  necessitates  sur- 
gical intervention,  the  results  of  which 
have  been  most  encouraging.  In  the 
cases  in  which  the  appendix  was  re- 
moved and  which  have  been  followed 
up  to  find  out  their  present  condition, 
75  per  cent,  have  absolutely  no  com- 
plaint whatever;  15  per  cent,  are  very 
much  improved;  5  per  cent,  have  occa- 
sional recurrences,  and  5  per  cent,  are 
unimproved.  J.  Taft  Pilcher  (Medical 
Record,  Dec.  30,  1911). 

AFTER-TREATMENT  OF  THE 
VARIOUS  FORMS.  —  The  patient 
should  not  leave  his  bed  until  the  sub- 
sidence of  all  trace  of  inflammation  and 
proper  healing  of  the  wound  have  taken 
place,  namely :  from  ten  days  to  two 
weeks.      In    cases    complicated    with 


drainage  a  longer  period  may  be 
necessary. 

The  postsurgical  treatment  is  im- 
portant and  should  be  conducted  with 
great  care.  The  stomach  should  be 
given  complete  rest  for  twelve  hours, 
cracked  ice  and  water  being  allowed 
in  moderation.  After  that,  liquid  food, 
beginning  with  peptonized  milk,  if 
there  is  any  tendency  to  nausea  or  vom- 
iting, may  be  given.  To  keep  the  intes- 
tinal tract  as  clear  as  possible,  a  daily 
injection  of  lukewarm  soap  and  water 
is  sufficient.  '  A  mild  cathartic  may 
be  given  after  third  day.  The  patient 
should  lie  on  his  back  the  first  two 
da3^s,  then  begin  to  change  his  posi- 
tions in  bed,  if  he  desires,  without 
violence.  Opium  should  be  given  in 
small  doses  if  there  is  much  pain. 

The  outside  dressing  should  be 
changed  every  day  at  first,  and  the  pack- 
ing removed  on  the  fourth  or  fifth  day 
after  operation.  In  cases  of  limited 
abscess  the  drains  should  be  started 
earlier.  This  should  be  done  with  great 
care  and  the  cavity  cleansed  by  dry 
sponging,  no  fluids  being  introduced  into 
the  wound.  The  wound  is  then  repacked 
and  left  so  three  days,  and  renewed 
when  necessary.  As  the  packing  is  re- 
newed from  time  to  time,  it  should  be 
reduced  in  size  at  each  sitting  so  as  to 
permit  the  wound  to  heal  from  the 
bottom. 

The  plan  of  Murphy  proctoclysis, 
already  described,  should  be  followed  in 
all  cases  where  any  but  the  slightest 
grade  of  peritonitis  is  encountered. 

William  B.  Coley, 

New  York 

ARGENTAMINE.     See  Silver. 
ARGONIN.     See  Silver. 
ARGYROL.     See  Silver. 
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Aristol.      arnica. 


ARISXOL. — This  is  an  iodine  com- 
pound used  locally  to  enhance  healing 
processes,  prepared  by  adding  a  solution 
of  iodized  potassium  iodide  to  an  aqueous 
solution  of  sodium  hydrate  containing 
thymol.  The  dried  precipitate,  consti- 
tuting a  dithymol  diiodide,  occurs  in  the 
form  of  a  reddish-brown,  almost  tasteless 
powder  having  an  iodine-like  odor  and 
containing  45  per  cent,  of  this  element.  It 
is  readily  soluble  in  collodion,  ether,  and 
chloroform,  and  slightly  so  in  alcohol,  but 
is  insoluble  in  water  and  glycerin.  The 
fact,  however,  that  it  is  employed  locally 
annuls  these  disadvantages. 

PREPARATIONS.  — Aristol  may  be 
used  in  the  form  of  a  powder;  it  adheres 
to  the  skin  and  if  the  latter  is  broken  does 
not  cause  irritation.  It  does  not  have  any 
appreciable  toxic  effects  if  absorbed.  It  is 
not  verjr  active  as  an  antiseptic,  and  its 
germicidal  action  is  limited,  but  it  prevents 
infection  and  promotes  very  effectively 
absorption  and  cicatrization. 

Aristol  may  be  employed  in  the  form  of 
ointment,  wax  and  lanolin  being  best  fitted 
for.  this  purpose.  It  is  best  used  in 
strengths  ranging  between  5  and  20  per 
cent.  It  may  also  be  employed,  dissolved 
in  lanolin,  as  an  oily  spray  for  the  respira- 
tory passages,  a  5  per  cent,  solution  be- 
ing advantageous,  with  an  oil  atomizer. 

THERAPEUTICS.— The  value  of  aris- 
tol is  especially  noticeable  in  ulcers  of 
various  kinds,  such  as  those  due  to  adenitis, 
chilblains,  bcils,  varicose  veins,  after  care- 
ful disinfection  with  some  antiseptic  solu- 
tion. This  applies  also  to  burns  and 
scalds  of  the  second  or  third  degree.  In 
any  of  these  the  powder  or  ointment  can 
be  used  to  advantage.  In  vaccination 
ulcers,  I  have  seen  it  act  with  marked 
rapidity  where  other  measures  had  failed. 
It  favors  the  healing  of  superficial  wounds; 
lacerations  of  the  scalp,  for  instance,  are 
made  to  heal  with  great  rapidity.  It  is 
also  efficient  in  hyperidrosis  when  used  as 
a  dusting  powder.  In  syphilitic  ulcers, 
chancroids,  buboes,  and  venereal  ulcerative 
processes  in  general,  it  has  been  found  as 
effective  as  in  simple  ulcers.  Aristol  has 
given  good  results  in  indolent  corneal 
ulceration  when  applied  as  a  powder  with 
a  camel's  hair  pencil.  The  5  per  cent, 
ointment   is    useful    in   blepharitis.      Pow- 


dered aristol  blov»?n  over  the  mucous  sur- 
faces is  helpful  ;n  ozena  and  chronic  rhi- 
nitis, as  well  a;:  in  ulcerations  of  the  geni- 
tal organs,  uteiine  erosions,  endometritis, 
and  eczema  vulvae.  S. 

ARNICA.— This  is  the  plant  4rnica 
Montana,  or  leopard's  bane,  a  perennial  of 
the  natural  order  Compositse,  indigenous 
to  the  mountains  of  northern  Europe  and 
Siberia,  as  well  as  to  the  western  United 
States.  The  flowers  are  large  and  orange 
yellow,  and  there  is  a  small,  curved  rhi- 
zome with  several  rootlets.  The  dried 
flower-heads  are  official.  The  plant  con- 
tains an  ammoniacal  alkaloidal  principle, 
trimethylaniine  [N(CH3)3],  which  is  doubt- 
less the  active  ingredient.  It  contains  also 
arniein,  inulin,  capronic  and  caprylic  acids, 
tannin,  mucilage,  resins,  and  two  essential 
oils. 

PREPARATIONS.— TJnc/Mra  arniccr,  a 
tincture  of  20  per  cent,  strength,  made 
from  arnica  flowers. 

A  tincture  of  arnica  root  has  also  been 
prepared  and  used. 

The  internal  dose  of  either  preparation 
is  10  to  30  minims  (0.6  to  2.0  c.c),  though 
arnica  is  used  chiefly  externally. 

PHYSIOLOGICAL  ACTION.— Locally 
applied,  arnica  acts  as  a  stimulant  and  often 
a  decided  irritant.  In  case  of  a  delicate 
skin,  where  it  may  produce  not  only  burn- 
ing and  irritation,  but  even  decided  skin 
lesions.  Internally  it  slows  the  heart,  but 
seems  to  raise  arterial  pressure  slightly 
and  stimulate  the  vagus  nerves;  it  also 
increases  the  action  of  the  skin  and  kid- 
neys. In  large  doses  it  is  emetic  and 
cathartic,  causes  great  muscular  weakness, 
a  rapid  pulse,  and,  if  the  dose  be  excessive, 
collapse.  It  appears  to  be  eliminated  by 
the  skin  and  kidneys. 

THERAPEUTIC  USES.— Arnica  has 
been  used  internally  as  an  antipyretic  and 
stimulant  in  typhus  and  typhoid  fevers,  as 
well  as  in  concussion  of  the  brain,  delirium 
tremens,  rheumatism,  epistaxis,  chronic 
dysentery,  and  paralysis  of  the  bladder. 
The  drug  is  seldom  used  internally  nowa- 
daj^s,  but  externally  is  a  popular  remedy 
among  the  laity  for  sprains  and  bruises. 
When  thus  employed  its  irritating  quali- 
ties should  be  borne  in  mind,  especially  in 
patients  with  tender  skins.  W. 
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ARSACETIN.     See  Atoxyl. 

ARSENIC  (Ai-senum).— Metallic 
arsenic  apears  as  a  steel-g"ray,  lus- 
trous, brittle  mass,  which  is  odorless 
and  tasteless.  When  heated  to  140° 
C.  or  over,  it  emits  an  odor  of  garlic ; 
the  metal  is  volatilized,  and  becomes 
more  or  less  rapidly  oxidized,  accord- 
ing" to  the  temperature,  to  form 
arsenic  trioxide,  AS2O3.  The  latter 
is  the  so-called  "arsenic"  used  in 
medicine, — also  known  as  white  arse- 
nic, arsenous  oxide,  arsenous  anhy- 
dride, ratsbane,  and,  incorrectly,  as 
arsenious  acid. 

Arsenic  is  prepared  commercially 
from  the  native  ore  by  a  process  of 
roasting  and  sublimation. 

PROPERTIES.— When  freshly 
sublimated,  arsenic  trioxide  appears 
as  an  amorphous,  vitreous,  ."glassy" 
mass.  Upon  absorption  of  moisture 
from  the  air,  white,  opaque  crystals 
are  formed,  which  constitute  the  "por- 
celain-like" variety  of  the  oxide  pf 
arsenic.  As  generally  dispensed,  after 
being  ground  in  a  mortar,  the  product 
consists  of  a  mixture  of  small  amor- 
phous particles  and  crystals,  odorless, 
practically  tasteless,  and  having  the 
specific  gravity  2>.7 .  At  ordinary  tem- 
peratures arsenic  trioxide  dissolves 
but  slowly  in  water,  the  glassy  variety 
requiring  30  parts  of  the  latter  for 
solution,  and  the  crystalline  variety 
100  parts.  In  boiling  water,  however, 
arsenic  trioxide  dissolves  to  the  ex- 
tent of  1  in  15  parts.  Its  solution  is 
accompanied  by  the  formation  of 
arsenous  or  arsenious  acid  (H3ASO3), 
of  which  arsenic  trioxide  is  the  anhy- 
dride. In  alcohol,  arsenic  trioxide  is 
but  slightly  soluble;  in  hydrochloric 
acid  and  solutions  of  alkalies  or  of 
carbonates  of  the  alkali  metals,  how- 


ever, it  is  freely  soluble.  Glycerin 
dissolves  it  to  the  extent  of  1  part  in 
5  ;  the  glassy  variety  alone  dissolves 
in  turpentine  oil. 

PREPARATIONS  AND  DOSE.— 
The  official  preparations  containing 
arsenic  are  as  follows : — 

Arscni  trioxidum  (arsenic  trioxide; 
"arsenious  acid;"  white  arsenic); 
dose,  %o  to  1/12  grain  (0.001  to  0.005 
gram). 

Liquor  acidi  arsenosi,  containing  1 
per  cent,  of  arsenic  trioxide;  dose,  1 
to  10  minims  (0.06  to  0.6  c.c). 

Liquor  potassii  ar senilis  (Fowler's 
solution),  made  from  1  part  of  arsenic 
trioxide,  2  parts  of  potassium  bicar- 
bonate, and  3  parts  of  compound 
tincture  of  lavender,  with  enough 
water  to  make  100  parts;  dose,  1  to  10 
minims  (0.06  to  0.6  c.c). 

Liquor  sodii  arsenatis,  containing  1 
per  cent,  of  exsiccated  sodium  arsen- 
ate; dose,  1  to  10  minims  (0.06  to 
0.6  c.c). 

Liquor  arseni  et  hydrargyri  iodidi 
(Donovan's  solution),  containing  1 
per  cent,  each  of  arsenous  iodide  and 
red  mercuric  iodide;  dose,  1  to  5 
minims  (0.06  to  0.3  c.c). 

Arseni  iodidum  (arsenous  iodide),  a 
reddish,  crystalline  powder,  soluble 
with  partial  decomposition  in  about 
12  parts  of  water,  and  in  about  28 
parts  of  alcohol ;  it  is  required  to  con- 
tain not  less  than  82.7  per  cent,  of 
iodine,  together  with  16.3  per  cent,  of 
metallic  arsenic;  dose,  %o  grain 
(0.006  gram). 

Sodii  arsenas  (sodium  arsenate),  oc- 
curring in  colorless  crystals,  which 
are  soluble  in  1.2  parts  of  water;  dose, 
Yio  grain  (0.006  gram). 

Sodii  arsenas  exsiccatus  (dried  so- 
dium arsenate),  an  amorphous  white 


120 


ARSENIC    (SAJOUS). 


powder,  soluble  in  3  parts  of  water 
and  very  sparingly  soluble  in  alcohol ; 
it  is  nearly  twice  as  strong  as  the 
preceding  preparation;  dose,  ^20  grain 
(0.003  gram). 

Mentioned  in  the  National  Formu- 
lary are  the  following  preparations  of 
arsenic : — 

Liquor  sodii  arsenatis,  Pearson 
(Pearson's  solution),  containing 
about  Yq  per  cent,  of  crystalline  so- 
dium arsenate  and  being  therefore 
much  weaker  than  the  official  solution 
of  sodium  arsenate;  dose,  5  to  30 
minims  (0.3  to  2.0  c.c). 

Liquor  potassii  arsenatis  et  bromidi 
(Clemen's  solution),  made  by  boiling 
arsenic  trioxide  and  potassium  car- 
bonate together  in  water,  adding  pure 
bromine,  and  shaking  the  mixture  re- 
peatedly until  it  remains  clear.  Con- 
tains 1  per  cent,  of  arsenic  trioxide 
and  2  per  cent,  of  bromine.  Dose,  1 
to  5  minims  (0.06  to  0.3  c.c). 

Liquor  auri  et  arseni  bromidi  (solu- 
tion of  bromide  of  gold  and  arsenic). 
Each  10  minims  (0.6  c.c.)  contain  %2 
grain  (0.002  gram)  of  tribromide  of 
gold  and  the  equivalent  of  %3  grain 
(0.005  gram)  of  tribromide  of  arsenic. 
Dose,  3  minims  (0.2  c.c). 

Arsenic  is  also  contained  in  the  fol- 
lowing organic  compounds :  Cacody- 
lic  acid  (q.z'.)  and  cacodylates,  atoxyl 
(q.v.),  soamin  (z'.  Atoxyl),  arsacetin 
[v.  Atoxyl),  arsenophenylglycine  (z'. 
Atoxyl),  arrhenal  ('6'.  Cacodylic  acid), 
and  dioxydiamidoarsenobenzol  (q-v.). 

MODES  OF  ADMINISTRA- 
TION.— Where  arsenic  is  to  be  given 
internally  in  liquid  form.  Fowler's 
solution  (liquor  potassii  arsenitis)  or 
the  liquor  sodii  arsenatis  may  be 
used;  either  preparation  should  be 
given   after   meals,    f^^eely   diluted   in 


water,  as  the  drug  is  irritating  to 
mucous  membranes.  For  administra- 
tion in  pill  form,  the  trioxide  is  well 
adapted.  The  drug  is  generally  given 
either  in  ascending  doses,  beginning] 
with  small  amounts  and  then  grad- 
ually increasing;  or,  less  frequently, 
in  descending  doses,  beginning  with 
the  maximal  amount  and  gradually 
decreasing.  The  first  of  these  meth- 
ods is  the  safer,  since  in  some  patients 
intolerance  even  to  moderate  doses  of 
arsenic  is  encountered.  For  admin- 
istration of  full  doses  in  cases  where 
the  gastrointestinal  tract  is  irritable 
or  has  rebelled,  the  subcutaneous 
method  is  available.  A  good  prepara- 
tion of  Fowler's  solution,  containing 
no  free  arsenous  acid,  diluted  with 
distilled  water,  may  be  employed  for 
this  purpose,  provided  strict  aseptic 
precautions  be  taken;  the  preference 
is  now  given,  however,  to  the  less 
irritating  organic  combinations  of 
arsenic,  especially  the  cacodylates, 
q.v.  Moyer,  in  28  cases  of  chorea, 
used  a  solution  of  pure  anhydrous 
sodium  arsenate  with  satisfactory 
results.  Rectal  administration  of 
arsenic  has  been  tried  out  and  recom- 
mended by  Renaut,  who  gave  injec- 
tions of  %o  grain  (0.003  Gm.)  of  the 
trioxide  in  ljE4  drams  (5  c.c.)  of  water 
three  times  daily  in  early  cases  of 
tuberculosis  and  in  diabetes  mellitus 
and  exophthalmic  goiter.  He  found 
that  this  treatment  could  be  con- 
tinued for  months  without  causing 
gastric  disturbance.  Where  rectal 
irritation  appeared,  a  few  drops  of 
laudanum  were  added  to  the  solution 
given. 

Arsenic  is  well  borne  by  children, 
and  may  be  given  to  them,  if  neces- 
sary, in  doses  relatively  larger  than 
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are  g'enerally  tolerated  by  adults.  At 
all  ages,  however,  it  is  desirable, 
owing-  to  the  fact  that  arsenic  tends 
to  accumulate  in  certain  of  the 
viscera,  to  suspend  its  administration 
for  a  week  or  ten  days  after  it  has 
been  given  steadily  for  a  period  of 
two  to  eight  weeks  (according  to  the 
doses  given). 

INCOMPATIBILITIES.—  Liquid 
arsenical  preparations  are  incompat- 
ible with  most  of  the  metallic  salts, 
including  especially  those  of  silver, 
iron,  copper,  calcium,  and  magnesium. 
In  prescribing  the  arsenical  liquors, 
care  should  be  taken  to  avoid  chemical 
incompatibility  by  observing  the  re- 
action of  the  preparations  with  which 
they  are  to  be  combined :  In  acid  solu- 
tions the  liquor  acidi  arsenosi  should 
be  used,  in  alkaline  solutions  the  liquor 
potassii  arsenitis,  and  in  neutral  solu- 
tions the  liquor  sodii  arsenatis. 

CONTRAINDICATIONS.  —  Ar- 
senic is  contraindicated  in  acute  skin 
diseases  with  local  discomfort  and 
evidences  of  an  active  inflammatory 
process.  In  inflammatory  affections 
of  the  gastrointestinal  tract  its  use  is 
also,  in  general,  unwise,  though  in 
cases  presenting  vomiting  as  the  only 
or  most  prominent  symptom  its  ad- 
ministration is  permissible  and  even, 
it  is  claimed,  sometimes  beneficial. 
In  acute  infections  with  fever, — an 
exception  being  sometimes  made  in 
the  case  of  malaria, — arsenic  is  also 
considered  harmful. 

Symptoms  of  beginning  intolerance 
such  as  anorexia,  digestive  disturb- 
ance, conjunctival  irritation,  and 
swelling-  of  the  eyelids,  should  be 
watched  for  in  patients  taking  arsenic, 
and  their  appearance  be  taken  as  a 
signal  to  interrupt  for  a  time  the  use 


of  the  remedy,  or,  at  least,  to  stop  the 
progressive  increase  in  the  dosage. 
PHYSIOLOGICAL    ACTION.— 

Local  Effects. — Arsenic  preparations 
act  as  slow  caustics.  Brief  contact  of 
arsenicals  with  the  skin  does  not  affect 
the  latter,  but  their  more  prolonged 
presence,  even  in  relatively  high  dilu- 
tion, results  in  local  hyperemia  and  the 
production  of  a  vesicular  or  pustular 
eruption.  It  differs  from  most  other 
caustics  in  affecting  especially  the  liv- 
ing cells,  dead  tissues  remaining  unin- 
fluenced. The  pain  produced  as  a  re- 
sult of  its  caustic  effect  is  slight  in 
comparison  with  that  of  strong  acids 
and  alkalies.  Correspondingly,  the 
subcutaneous  injection  of  arsenic  com- 
pounds, uncombined  with  other  irri- 
tants, does  not  give  rise  to  any  great 
degree  of  pain.  Mucous  membranes, 
however,  seem  to  be  more  sensitive  to 
its  irritating  action,  considerable  dis- 
comfort, as  well  as  destructon  of  tissue, 
being  produced. 

General  Effects. — Nervous  System. 
— Small  doses  of  arsenic  repeatedly 
given  may  be  said  to  stimulate  the 
nervous  system  as  a  whole.  Some 
direct  effect  of  the  drug  on  the  nervous 
tissue  is  believed  to  be  exerted,  though, 
as  is  the  case  with  most  other  drugs, 
no  definite  information  is  as  yet  avail- 
able concerning  the  exact  chemical  or 
physicochemical  changes  it  induces.  A 
continuance  of  the  stimulating  effect, 
as  in  chronic  arsenic  poisoning,  re- 
sults in  inflammation  of  the  peripheral 
nerve  tissues,  i.e.,  neuritis,  which  in- 
volves the  possibility  of  ultimate  de- 
generation and  loss  of  function. 

Where  the  drug  is  taken  in  larger 
amounts,  the  stimulation  produced  is 
more  sudden  and  less  likely  to  lead  to 
inflammation.     The  secondary  effect  is 
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then  a  depression  or  paralysis  of  func- 
tion more  immediate  than  that  succeed- 
ing inflammation,  and  which  may, 
through  involvement  of  the  medulla, 
with  its  centers  of  respiration  and  vaso- 
motor action,  produce  death  by  respira- 
tory failure — the  common  termination 
in  fatal  acute  arsenic  poisoning.  It 
should  be  borne  in  mind  that  even  a 
single  dose  of  arsenic,  poisonous  but 
not  large  enough  to  cause  prompt 
death,  may  produce  neuritis. 

Examining  the  effects  of  acutely 
toxic  doses  of  arsenic  on  the  nervous 
system  more  closely,  we  find  that  the 
sensory  apparatus  is  generally  the 
earliest  affected.  The  frog  poisoned 
with  arsenic  exhibits  a  descending 
paralysis  the  successive  manifestations 
of  which  are  loss  of  spontaneous  move- 
ments, insensibility  to  mechanical  and 
chemical  stimuli, — showing  paralysis  of 
sensation, — and  finally  motor  paralysis. 
That  ligation  of  the  artery  to  a  limb 
before  injection  of  arsenic — thus  pre- 
venting the  drug  from  reaching  the 
extremity  after  its  absorption — does 
not  prevent  the  loss  of  sensation  and 
motile  power  in  that  limb,  shows  that 
the  paralyzing  effect  is  produced  on  the 
centers  rather  than  at  the  periphery. 

Circulation. — The  chief  circulatory 
effect  of  arsenic  is  a  lowering  of  the 
tonicity  in,  or  actual  paralysis  of,  the 
walls  of  the  capillary  vessels,  especially 
those  of  the  gastrointestinal  tract.  The 
improved  state  of  nutrition  brought 
about  by  "tonic"  doses  of  arsenic  may 
in  part  be  the  result  of  a  relative  hyper- 
emia and  consequent  greater  functional 
activity  of  the  alimentary  organs.  In 
any  doses  but  the  smallest,  however, 
the  hyperemia  verges  upon  or  actually 
amounts  to  an  inflammation;  the  per- 
meability of  the  dilated  capillaries  is  so 
increased  that  a  large  arnount  of  fluid 


escapes  from  them,  lifting  up  the  super- 
ficial mucous  layers  of  the  gut  from 
the  subjacent  tissues,  and  the  result  is 
a  profuse,  watery  diarrhea  containing 
varying  amounts  of  shreds  of  the 
mucous  membrane  and  extravasated 
red  blood-cells.  This  action  on  the 
capillary  vessels  is  believed  to  be  ex- 
erted directly  on  them, — not  through 
the  intermediary  of  any  centers  of 
vasomotor  regulation.  If  a  large  dose 
of  arsenic  be  injected  intravenously 
into  a  mammal  the  vascular  dilatation 
produced  is  so  extensive  that  a  marked 
fall  in  the  blood-pressure  occurs.  Pro- 
nounced hyperemia  of  the  gastrointes- 
tinal tract  is  also  seen,  indicating  that 
the  low  pressure  is  due,  at  least  in 
major  part,  to  recession  of  blood  into 
the  splanchnic  vascular  area. 

Though  not  as  yet  experimentally 
proven,  it  appears  reasonably  certain 
that  the  edema  witnessed  in  chronic 
arsenic  poisoning  is  due  to  dilatation 
and  increased  permeability  of  the  cap- 
illaries of  the  parts  concerned.  This  is 
in  agreement  with  the  fact,  mentioned 
by  Sollmann,  that  intravenous  injection 
of  large  amounts  of  salt  solution  will 
produce  edema  in  animals  subjected  to 
arsenic,  whereas  in  the  normal  animal 
it  will  not. 

Upon  the  heart  arsenic  clearly  does 
not  possess  the  marked  depressant 
effect  of  the  closely  allied  metal,  anti- 
mony. Massive  doses  of  the  former, 
however,  do  seem  to  weaken  the  heart 
sufficiently  to  prove  a  contributory  fac- 
tor in  the  fall  of  blood-pressure  pro- 
duced by  intravenous  injections  of  ar- 
senic preparations.  Whether  the  vaso- 
motor center  is  appreciably  depressed 
by  toxic  doses  of  arsenic  is  not  defi- 
nitely known. 

Respiration. — No  significant  effects 
upon  the  breathing  are  exerted  by  small 
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doses  of  arsenic  taken  by  the  mouth. 
Injected  intravenously,  arsenic  prepara- 
tions tend  at  first  to  increase  the 
respiratory  rate.  Lethal  doses  arrest 
the  respiration  before  cardiac  arrest 
occurs ;  this  does  not  necessarily  indi- 
cate, however,  a  direct  effect  of  the 
drug  upon  the  centers  in  the  medulla, 
which  may  be  influenced  indirectly' 
through  the  circulatory  changes. 

AlUnciitary  Tract. — Whether  taken 
by  mouth  or  injected  under  the  skin, 
arsenic  exerts  its  earliest  effects  upon 
the  intestinal  tract,  causing,  as  has  al- 
ready been  said,  a  dilatation  of  the 
capillary  vessels  corresponding  in  its 
extent  with  the  dose  taken.  Subcuta- 
neous injection  of  the  drug  induces  this 
effect  just  as  readily  as  oral  ingestion; 
hence  it  is  evident  that  the  action  of 
arsenic  is  not,  as  formerly  thought, 
that  of  a  locally  acting,  corrosive  agent, 
— especially  in  view  of  the  fact  that  the 
proportion  of  arsenic  excreted  from 
the  general  system  into  the  alimentary 
tract  is  very  small  (Sollmann).  The 
gastroenteritis  produced  by  excessive 
amounts  of  arsenic  differs  from  that  of 
true  corrosives  in  being  accompanied 
by  a  profuse,  serous  diarrhea,  owing 
to  the  greatly  increased  permeability  of 
the  dilated  and  paralyzed  capillaries. 

While  vascular  changes  will  account 
for  most  of  the  manifestations  of  ar- 
senical action  in  the  gastrointestinal 
tract,  they  fail  to  explain  satisfactorily 
the  cloudy  swelling  and  fatty  degenera- 
tion of  the  epithelium  which  may  also 
be  witnessed.  The  presence  of  an  addi- 
tional direct  effect  of  arsenic  on  the 
cells,  comparable  to  that  of  phosphorus, 
would  thus  seem  to  be  indicated.  This 
cellular  effect  is  not  limited  to  the  ali- 
mentary tract,  but  involves  other  gland- 
ular and  muscular  organs. 

Small  doses  of  arsenic  improve  the 


appetite  and  are  credited  with  the 
power  to  enhance  the  digestive  proc- 
esses. Whether  these  effects  are  due 
to  a  mild  vasodilator  action  or  to  a 
direct  action  on  the  cells  is  not  known. 
Skin. — Prolonged  use  of  large  doses 
of  arsenic  exerts  a  pronounced  in- 
fluence upon  the  skin.  The  growth  of 
the  epithelium  is  stimulated,  causing 
the  superficial  layers  to  become  thicker 
than  normal.  According  to  Jamieson, 
arsenic  gives  rise  to  hyperidrosis  of 
the  palms  and  soles  by  stimulating  the 
sweat-glands,  then  to  the  formation  of 
wartv  corns,  and  finally  to  a  diffuse 
hyperkeratosis,  associated  with  burning 
sensations.  General  pigmentation  is 
also  in  some  cases  caused  by  arsenic, 
owing  to  the  deposition  of  some  dark- 
colored  material — not  an  arsenic  com- 
pound— in  the  dermis.  Skin  eruptions 
frequently  occur  in  arsenic  poisoning. 
In  extreme  cases,  degeneration  of  the 
skin  may  ensue. 

Arsenic  does  not  combine  with  al- 
bumin and  does  not  arrest  cellular 
activity,  but,  on  the  contrary,  it  stim- 
ulates the  protoplasm  to  greater  ac- 
tivity. This  stimulation,  according  to 
Binz,  is  due  to  the  liberation  of  oxy- 
gen in  the  tissues.  Arsenic  forms 
two  oxides,  one  with  two  atoms  of 
oxygen  more  than  the  other.  When 
AS2O5  comes  in  contact  with  air, 
water,  and  organic  matter,  it  is  re- 
duced to  AS2O3,  thus  liberating  two 
atoms  of  oxygen.  This  reduction 
takes  place  only  where  protoplasm  is 
alive  or  dying.  It  will  not  occur  in 
dead  matter.  Other  elements  have 
been  found  to  have  this  same  prop- 
erty of  carrying  separable,  energetic 
atoms  of  oxygen;  among  these  may 
be  mentioned  lead,  phosphorus,  anti- 
mony, bismuth,  and  nitrogen. 

When  oxygen  is  liberated  slowly 
and  in  moderate  quantities,  the  result 
is  a  formative  tendency.  This  theory 
is  borne  out  by  the  fact  that  if  arsenic 
is   fed   to  horses    and   sheep   there  is 
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improvement  in  the  condition  of  the 
hide,  as  well  as  an  increase  in  size. 
Giess  found  that  by  feeding  arsenic 
to  rabbits  he  could  make  them  grow- 
to  enormous  size.  If,  on  the  other 
hand,  the  respiratory  process  is  ac- 
celerated and  the  oxygen  is  rapidly 
given  and  taken,  the  nutritive  proc- 
esses of  the  cells  are  hurried  on  be- 
yond their  power  of  endurance.  The 
result  then  is  exhaustion,  degenera- 
tion, atrophy,  and  finally  death  of  the 
tissue. 

Epithelium  shows  an  extraordinary 
affinity  for  arsenic.  It  is  therefore 
natural  to  find  a  great  variety  of  skin 
lesions  in  arsenic  poisoning. 

The    drug   is    carried   to    the    basal 
layer  and  passed  on  from  cell  to  cell, 
being  finally   cast   off   in   the  desqua- 
mating scales  and  hairs.    The  changes 
produced  are  essentially  nutritive,  the 
tissues  in  the  early  stages  presenting 
a     condition     of     well-being.       Under 
continued   action,    degeneration   proc- 
esses   and    deposit    of    pigment    take 
place.      Still    later    there    is    atrophy, 
and  the  epidermis  may  be  very  much 
reduced    in    thickness.      In    very    ad- 
vanced cases  there  is  degeneration  of 
the  glands  of  the  skin,  the  sweat-  and 
oil-    glands.      Washburn    (Wis.    Med. 
Jour.,  Oct.,  1911). 
Blood. — It  would  seem  established  by 
clinical  experience  that  in  certain  forms 
of    anemia,    such    as    progressive    per- 
nicious  and  posthemorrhagic   anemias, 
arsenic  tends  to  stimulate  the  formation 
of   red   blood-corpuscles.     Under  nor- 
mal conditions,  however,  its  effects,  as 
observed  in  experimental  work,  are  not 
such  as   would   confirm  this   effect  of 
arsenic.      Thus    Stockman    and    Char- 
teris,    investigating    the    changes    pro- 
duced by  arsenic  in  the  bone-marrow, 
observed   merely   an   increase   in   the 
number    of    leucoblastic    or    leucocyte- 
producing  cells,  together  with  increased 
vascularity    and    atrophy    of    fat-cells. 
Stockman  and  Greig  did  not  find  any 
increase  in  the  number  of  red  cells  or 


hemoglobin  percentage  upon  adminis- 
tering arsenic  to  normal  animals. 
Bettman  found  in  rabbits  that  slowly 
toxic  amounts  of  arsenic  caused  the 
appearance  of  nucleated  red  blood-cor- 
puscles in  the  blood,  though  the  total  , 
number  of  erythrocytes  and  also  the 
hemoglobin  percentage  were  reduced. 
On  the  whole,  the  evidence  concerning 
an  effect  of  arsenic  on  the  red  cells  may 
be  said  to  be  still  inconclusive,  though 
Bettman's  findings  would  suggest  that 
two  processes  are  simultaneously  at 
work,  the  one  tending  to  destroy  the 
mature  corpuscles  already  present  in 
the  blood,  and  the  other  an  effort — un- 
successful, it  would  appear — to  replace 
those  lacking  by  young,  still  nucleated 

cells. 

In  small  repeated  doses  arsenic  acts 
on  the  bone-marrow,  causing  increase 
in  the  number  of  leucoblastic  cells, 
little  or  no  change  in  the  number  of 
erythroblastic  cells,  marked  hyper- 
emia, and  atrophy  of  fat-cells.  Dur- 
ing this  stage  there  is  no  increase  in 
the  red  corpuscles  or  hemoglobin  of 
the  blood.  In  repeated  doses,  large 
enough  to  cause  cachexia  and  ema- 
ciation, the  bone-marrow  undergoes 
hyaline  degeneration.  This  is  accom- 
panied by  decrease  of  the  red  cor- 
puscles and  hemoglobin  of  the  blood. 
All  these  changes  occur  with  other 
drugs  and  poisons,  and  are  not  pecul- 
iar to  arsenic.  Arsenic  has  no  direct 
effect  in  increasing  the  production  of 
red  blood-corpuscles  by  the  bone- 
marrow.  The  "hematinic"  action  of 
arsenic  in  pernicious  anemia,  malaria, 
lymphadenoma,  leukemia,  and  some 
other  diseases,  probably  results  from 
a  specific  action  on  the  parasites 
which  cause  these  diseases,  and  not 
from  any  direct  action  on  blood  for- 
mation. Stockman  and  Charteris 
(Jour,  of  Path,  and  Bact.,  May,  1903). 
Various  authors  have  come  to  the 
conclusion  that  because  arsenic  seems 
to  have  no  direct  effect  in  increasing 
the     production     of     red     blood-cor- 
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puscles  its  beneficial  'results  must 
come  from  its  specific  action  on  the 
parasites  causing  the  disease  for 
which  it  is  given.  In  a  series  of  ex- 
periments in  which  he  has  mixed 
arsenic  in  a  suspension  of  blood-cor- 
puscles, the  writer  shows  that  arsen- 
ous  acid  is  fixed  to  the  red  blood- 
corpuscles,  that  this  process  takes 
place  very  rapidly,  and,  furthermore, 
that  it  protects  these  corpuscles 
against  the  hemolytic  action  of  dis- 
tilled water.  He  believes  that  in 
some  way  the  arsenic  affects  the 
stroma  of  the  red  cells  in  the  hemo- 
globin, but  this  stroma  is  known  also 
to  contain  lecithin  and  cholesterin. 
J.  A.  Gunn  (Brit.  Med.  Jour.,  July  18, 
1908). 

Arsenic,  whether  in  the  form  of 
sodium  arsenite  or  sodium  arsenate, 
exerts  on  the  red  blood-corpuscles 
an  action  antagonistic  to  that  of  cer- 
tain hemolytic  agents.  In  a  previous 
paper  the  writers  pointed  cut  that 
very  dilute  solutions  of  arsenous  acid 
exert  on  the  red  blood-corpuscles  in 
vitro  a  distinct  protective  action 
against  hemolysis  by  hypotonic 
saline  solutions.  In  the  later  experi- 
ments, however,  hemolytic  agents 
of  diverse  nature  were  employed, 
namely,  distilled  water,  cyclamin,  and 
sodium  glycocholate.  These  experi- 
ments account  for  the  as  yet  imper- 
fectly explained  benefit  which  results 
from  the  medicinal  administration  of 
arsenic  in  pernicious  anemia.  Gunn 
and  Feltham  (Brit.  Med.  Jour.,  Jan. 
21,  1911). 

Nutrition  and  Metabolism. — Small 
doses  of  arsenic  are  frequently  credited 
with  the  power  to  improve  general 
nutrition.  In  young  animals,  growth 
appears  to  be  stimulated  by  it.  Though 
Stockman  and  Greig  observed  experi- 
mentally that  only  the  development  of 
the  bones  was  favored,  Gies,  working 
with  young  rabbits,  found  that  animals 
given  very  small  amounts  of  arsenic 
showed  greater  body  weight,  with  bet- 
ter muscular  and  adipose  development. 


than  their  untreated  fellows.  Nitrog- 
enous excretion,  and  also  carbon-diox- 
ide excretion,  are  somewhat  diminished 
by  small  doses  of  arsenic,  according  to 
certain  observers,  Weiske  claims  that 
with  arsenic  a  greater  proportion  of  the 
food  is  taken  up  by  the  alimentary 
tract  than  normally,  and  that  less  pro- 
tein destruction  occurs  in  the  tissues, 
thus  accounting  for  the  favorable  nutri- 
tive state  resulting.  It  seems  quite 
plausible  that  the  first  of  these  effects 
should  result  from  a  state  of  slight 
capillary  dilatation  in  the  gastrointes- 
tinal tract  such  as  would  probably  be 
produced  by  moderate  doses  of  arsenic, 
the  various  digestive  functions,  includ- 
ing absorption,  being  therefore  better 
performed.  The  diminution  of  protein 
destruction  in  the  tissues,  however,  is 
not  by  any  means  established ;  in  fact, 
Sollmann  considers  it  proven  that  so 
long  as  the  amount  of  arsenic  present 
does  not  interfere  with  the  digestive 
processes,  the  excretion  of  nitrogen  is 
increased. 

Cloetta  found  that  dogs  receive  by 
the  mouth  gradually  increasing  doses 
of  arsenous  acid  until  very  large 
quantities  are  taken  without  any 
symptom  of  poisoning  arising;  he 
found,  also,  that  if  the  administration 
of  arsenic  by  the  mouth  be  stopped, 
and  a  dose  of  the  drug  much  smaller 
than  the  dose  given  by  the  mouth 
be  injected  subcutaneously,  grave 
symptoms  of  poisoning  set  in  and 
the  animal  dies.  One  cannot  say  that 
a  patient  has  been  really  accustomed 
to  arsenic  because  he  has  been  able 
to  support  gradually  increasing  doses 
of  the  drug  administered  by  the 
mouth,  since  the  greater  part  of  the 
drug  is  never  absorbed,  but  passes 
out  with  the  feces,  and  the  only  satis- 
factory way  of  carrying  out  an  in- 
tensive treatment  by  arsenic  is  by 
subcutaneous  administration.  L. 
Saint-Ange  (La  Province  medicale, 
June  2,  1906). 
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In  spite  of  the  much  greater 
amount  of  fat  laid  on  by  animals 
which  are  given  arsenic,  the  writer 
has  found  that  the  percentage  of  ni- 
trogenous constituents  is  almost  ex- 
actly the  same  as  in  the  leaner  control 
animals,  and  that  this  demonstrates 
clearly  that  the  increase  of  weight 
in  such  animals  is  due  not  alone  to 
the  fat,  but  also  and  in  great  part 
to  the  nitrogenous  constituents,  i.e., 
to  the  albumin.  The  writer  explains 
their  greater  fatness  as  due  to  better 
nutrition  and  assimilation  in  the 
animals  to  which  arsenic  was  given, 
with  diminution  of  the  watery  con- 
stituents of  their  tissues  and  the  ab- 
solute increase  of  the  albumin.  Lar- 
delli  (Miinch.  med.  Woch.,  Dec, 
1906). 

The  writer  calls  arsenic  the  digi- 
talis of  metabolism.  In  an  experi- 
mental research  on  its  action,  he 
found  that  animals  fed  with  arsenic 
developed  much  better  in  every  re- 
spect than  the  controls  from  the 
same  litter.  That  this  better  physical 
development  includes  the  vital  tissues 
and  is  not  merely  increased  accumu- 
lation of  fat  is  shown  by  the  fact  that 
the  total  tissues  of  the  animals 
ground  into  a  homogeneous  mass, 
from  which  water  and  fat  were  ex- 
tracted, showed  a  larger  proportion 
of  nitrogen  in  the  arsenic  animals 
than  in  the  controls.  He  accepts  this 
as  evidence  that  the  arsenic  actually 
promotes  the  metabolism  as  digitalis 
promotes  the  action  of  the  heart — 
laboratory  research  thus  lumbering 
along  to  explain  the  facts  observed 
by  empiric  observation  generations 
ago.  He  fed  dogs  with  arsenic  over 
long  periods;  one  of  the  dogs,  a  fox- 
terrier,  he  thinks,  must  be  accorded 
the  record  for  eating  arsenic,  as  he 
took  0.5  Gm.  of  arsenic  daily  for  two 
months  and  then  2.6  Gm.  a  day  with- 
out harm,  the  arsenic  feeding  being 
kept  up  for  over  two  years.  Cloetta's 
further  research,  however,  swept 
away  the  idea  that  the  animal  had 
become  habituated  to  the  drug,  as 
it  was  proved  that  he  merely  had 
ceased   to    absorb   it.     The  lining   of 


the  alimentary  canal  had  evidently 
become  modified  in  such  a  way  that 
it  ceased  to  absorb  the  arsenic.  This 
is  probably  the  explanation  for  the 
resistance  to  arsenic  acquired  by  try- 
panosomes  in  time  and  suggests  the 
importance  of  supplementing  salvar- 
san  or  other  preparations  of  arsenic 
with  mercury  to  which  the  spiro- 
chetes do  not  acquire  resistance  so 
soon.  Cloetta  (Jour.  Amer.  Med. 
Assoc,  from  Correspondenz-Blatt  f. 
schweizer  Aerzte,  July  20,  1911). 

In  poisoning-  by  arsenic,  distinct 
metabolic  changes  are  to  be  observed. 
Nitrogenous  metabolism  is  unmistak- 
ably increased,  the  amount  of  nitrogen 
passed  in  the  urine  being  clearly  aug- 
mented. A  more  or  less  characteristic 
effect  is  the  rapid  and  complete  disap- 
pearance of  the  glycogen  from  the 
liver.  Sarcolactic  acid  is  simultane- 
ously formed  and  the  alkalinity  of  the 
blood  diminished.  Glycosuria  is  no 
longer  produced  by  Claude  Bernard's 
puncture  of  the  medulla  in  arsenic 
poisoning.  Fatty  degeneration  of  the 
epithelia,  not  only  of  the  gastrointes- 
tinal tract,  but  also  of  the  kidneys  and 
liver,  as  well  as  of  voluntary  muscle 
tissue  and  that  of  the  heart  and  vessels, 
also  results.  The  phenomena  resemble 
closely  in  most  respects  those  of  phos- 
phorus poisoning,  though  not  quite  so 
pronounced.  Jaundice  may  be  an  ac- 
companiment of  arsenic  poisoning, 
OAving  to  the  changes  produced  in  the 
liver. 

ABSORPTION  AND  ELIMINA- 
TION.— Arsenic  in  inorganic  com- 
bination is  rapidly  absorbed  into  the 
system,  whatever  be  the  mode  of  in- 
troduction. Even  when  it  is  applied  to 
the  intact  skin,  sufficient  absorption 
may  take  place  to  induce  poisoning. 
Organic  preparations  in  which  the  ele- 
ment arsenic  is  not  present  in  the  form 
of  an  oxide,  but  is  directly  bound  to 
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carbon,  as  in  arylarsonates,  do  not,  how- 
ever, exert  their  effects  so  promptly,  as 
the  arsenic  has  first  to  be  oxidized 
through  the  agencies  residing"  in  the 
body  tissues,  probably  into  the  form  of 
an  arsenite — before  the  familiar  "ar- 
senical" effects  can  be  produced. 

The  writer  found  through  experi- 
ments on  dogs  that,  even  after  thera- 
peutic doses,  arsenic  remains  for  a 
long  time  in  the  organism,  more  espe- 
cially in  the  brain  and  bones.  After 
subcutaneous  injection,  the  longest 
period  noted  by  him  was  160  days, 
the  quantity  of  arsenic  injected  being 
4  mg.  (ViQ  grain)  daily  over  a 
period  of  twenty-five  days.  The 
duration  of  the  excretion  of  arsenic 
from  the  organism  depends  chiefly 
upon  the  total  dose  administered. 
The  excretion  of  arsenic  by  the  urine 
ceases  before  it  begins  to  disappear 
in  the  brain  and  bones.  Usually  an 
increase  in  weight  takes  place  both 
when  the  arsenic  is  injected  subcu- 
taneously  and  when  it  is  adminis- 
tered along  with  the  food.  This  in- 
crease of  weight  was,  however,  only 
noticed  in  those  cases  where  the  dose 
of  arsenic  was  not  less  than  y2  mg. 
(M.20  grain).  With  fatal  doses  the 
weight  is  not  increased,  but,  on  the 
contrary,  rapidly  diminishes.  Arsenic 
remains  for  a  longer  time  in  the 
brain  and  bones  than  in  other  organs 
of  the  body.  After  a  short  period  of 
administration,  according  to  the 
author's  observations,  it  is  found 
longest  in  the  brain;  but  after  more 
extended  periods  of  administration  it 
is  retained  longest  in  the  bones. 
Scherbatschefif  (Vrtljschr.  f.  gerichtl. 
Med.,  Heft  2,  1900). 

The  writer  has  ascertained  that  the 
urine  of  dwellers  in  Manchester  nor- 
mally contains  arsenic.  The  possi- 
bility of  contamination  of  the  zinc 
used  in  the  test  has  been  eliminated 
by  employing  the  metal  obtained  by 
electrolysis.  Arsenic  is  rapidly  elimi- 
nated, and  after  taking  %o  grain 
(0.0013  Gm.)  the  amount  eliminated 
rises,  but  in  forty-eight  hours  it  falls 


to  the  usual  amount  observed  in 
dwellers  in  Manchester,  namely, 
about  Viooo  grain  (0.000065  Gm.)  per 
gallon.  At  first  he  looked  upon  this 
"normal"  proportion  of  arsenic  as  due 
to  contamination  of  food  and  drink, 
but  its  source  is  probably  atmos- 
pheric. Wm.  Thomson  (Med.  Chron- 
icle, Dec,  1904). 

The  elimination  of  arsenic  is  slow. 

Injected  into  the  blood-stream,  it  is 
found  rapidly  to  disappear  from  the 
latter  and  to  become  deposited  in  the 
tissues,  in  which  it  enters  into  a  firm 
combination  with  the  nucleins  (Cush- 
ny).  Repeated  administration  of  the 
drug  leads  to  its  storage,  not  only  in 
parenchymatous  organs  such  as  the 
liver,  spleen,  kidneys,  and  lungs,  but 
also  in  the  walls  of  the  gastrointestinal 
tract  and,  to  a  certain  extent,  in  the 
muscles,  bones,  and  nervous  system. 
The  excretion  of  arsenic  takes  place 
with  the  urine,  feces,  sweat,  the  epi- 
thelium shed  from  the  skin,  and,  in 
nursing  women,  usually  to  a  certain 
extent  in  the  milk.  Though  its  elimina- 
tion begins  within  a  few  hours  after  ex- 
hibition, the  major  portion  of  a  single 
dose  of  arsenic  is  not  removed  from 
the  body  for  a  number  of  days.  Ac- 
cording to  Cushny,  but  one-fifth  of  the 
total  amount  of  arsenic  is  lost  with 
the  urine  and  stools.  A  considerable 
proportion  has  been  found  to  be  very 
gradually  eliminated  in  the  superficial 
layers  of  the  skin  and  in  the  hair,  in 
which  it  may  be  detected  for  months 
after  cessation  of  its  use.  In  the  urine 
of  experimental  animals  it  has  been  de- 
tected for  as  long  a  period  as  one 
hundred  and  sixty  days  after  its  ad- 
ministration had  been  stopped.  It  is 
excreted  in  the  urine  partly  in  organic 
combination. 

Arsenic  was  found  by  Armand  Gau- 
tier  to  be  a  normal  constituent,  in  small 
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amounts,  of  the  human  thyroid  gland, 
and  was  also  detected  by  him  in  the 
thymus,  the  brain,  the  skin,  and  in  some 
instances  in  the  hair,  as  well  as  in  the 
mammary  glands  of  a  cow  and  in  her 
milk.  He  did  not  find  it,  ho\¥ever,  in 
various  other  tissues  which  he  exam- 
ined. Though  Hodlmoser  subsequently 
denied  the  presence  of  arsenic  in  any 
tissue  of  the  normal  body,  Bertrand  in 
1903,  in  a  series  of  experiments  on 
animals,  was  able  to  confirm  the  find- 
ings of  Gautier  and  even  went  farther, 
concluding  that  arsenic  is  a  normal  ele- 
ment of  the  living  cell  and  is  to  be 
found  in  all  animals  and  all  organs. 

The  writer  found  that  traces  of 
iodine  and  arsenic  are  normally  con- 
stant constituents  of  the  thyroid 
gland,  in  which  they  are  stored  in  the 
form  of  specific  proteids.  They  have 
also-  been  found  in  the  organs  of 
ectodermic  origin,  the  brain,  skin  and 
its  appendages,  hair,  nails,  etc.  Nor- 
mal blood  contains  infinitesimal 
amounts,  but  the  menstrual  blood, 
except  in  the  case  of  anemic  subjects, 
contains  such  large  amounts  that  al- 
most the  entire  supply  must  be  thus 
voided  each  month.  This  confirms 
the  theories  in  regard  to  the  close 
connection  between  the  thyroid  and 
the  genital  functions.  In  the  female 
the  surplus  of  the  phosphorized  nu- 
cleins  of  the  thyroid  gland  and  possi- 
bly of  other  glands  is  periodically 
diverted  to  the  genital  organs,  where 
it  serves  to  nourish  the  fetus  or  is 
expelled  in  the  menstrual  discharge. 
In  the  male  this  elimination  occurs 
through  the  skin  and  its  appendages, 
in  the  shedding  of  the  hair,  beard, 
fur,  horns,  "nuptial  plumes,"  etc. 
Women  taking  organic  arsenic  in  the 
form  of  cacodylate  find  that  the  hair 
grows  and  the  menses  become  regu- 
lar, while,  on  the  other  hand,  nuns, 
who  keep  their  hair  cropped  close, 
note  that  the  menses  become  irreg- 
ular if  the  hair  is  cut  during  the 
molimen.      The    success    of    Brown- 


Sequard's  extract  of  the  testes  is  due 
to  the  easily  assimilated  phosphorized 
principles  which  it  contains,  supple- 
mented by  the  addition  of  the  iodine 
and  arsenic  in  the  thyroid  gland.  If 
this  gland  has  deteriorated,  as  in 
consumptive,  myxedematous,  goi- 
trous, and  thyroidectomized  persons, 
vitality  languishes,  the  genital  func- 
tions are  affected,  and  the  skin  and 
brains  degenerate.  It  seems  to  be 
evident  that  the  organic  phosphorus 
of  the  nucleins  is  indispensable  to  the 
functional  activity  of  the  cell  nuclei, 
but  that  it  is  the  arsenic  and  iodine 
which  impart  to  these  nucleins  and 
to  other  specific  principles  a  superior 
activity  which  enables  them  to  react 
on  the  entire  organism,  more  espe- 
cially on  the  skin,  brain,  and  organs 
of  reproduction.  A.  Gautier  (Bull, 
de  I'Acad.  de  Med.,  Aug.  7,  1900). 

The  writer  undertook  a  large  num- 
ber of  analyses  for  arsenic  in  various 
organs,  and  employed  not  only  Gau- 
tier's  method  for  the  destruction  of 
the  organic  matter,  but  also  that  of 
Fresenius-Babo  and  others.  In  all  in- 
stances negative  results  were  ob- 
tained, not  a  trace  of  arsenic  being 
discovered  in  any  of  the  organs  ex- 
amined. Finally,  as  a  control  to  these 
chemical  methods,  he  employed  the 
biological  test,  which,  as  is  well 
known,  consists  in  the  generation  of 
a  garlic  odor  by  cultures  of  certain 
molds  (Peiiicillium  hrevicaiile  is  the 
best),  grown  upon  a  medium  con- 
taining arsenic. 

The  method  is  exceedingly  delicate, 
%oo  rng.  (%400  grain)  of  arsenic  be- 
ing easily  recognized,  and  sometimes 
even  the  millionth  part  of  a  milli- 
gram giving  the  characteristic  odor. 
The  results  of  the  biological  tests 
fully  bore  out  the  chemical  analyses, 
i.e.,  they  were  wholly  negative.  The 
writer  suggests  that  Gautier's  experi- 
ments were  falsified  by  the  metal 
having  been  introduced  into  the 
bodies  from  without,  i.e.,  ingested 
during  life,  and  the  circumstance 
that  the  latter  found  arsenic  in  some 
organs  and  not  in  others  is  explained 
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by  the  fact  that  arsenic  is  cliniinated 
from  the  different  organs  with  vary- 
ing rapidity.  Ziemke  (Vrtljschr.  f. 
gerichtl.  Med.,  Bd.  xxiii,  Heft  1, 
1902). 

The  writer,  after  a  very  careful 
purification  of  all  chemicals  used,  per- 
formed Marsh's  test  on  a  number  of 
glands  taken  from  patients  who  posi- 
tively did  not  get  any  arsenic  as 
medication.  The  experiments  were 
all  conducted  in  the  same  way  up  to 
the  complete  solution  of  the  zinc, 
which  usually  took  three  hours.  In 
*'  .  almost  all  thyroids,  traces,  never 
amounting  to  more  than  M.00  "!§■• 
(%400  grain),  of  arsenic  were  found. 
The  same  results  were  obtained  with 
livers,  but  more  rarely  positive  with 
thymus  glands.  It  may,  therefore, 
be  concluded  that  though  arsenic 
generally  is  present  in  the  organis  in 
question,  its  amount  is  so  small  that 
it  cannot  play  an  important  role  in 
animal  economy.  K.  Cerny  (Zeit.  f. 
physiol.  Chem.,  Bd.  xxxiv,  Nu.  3  u. 
4,  1902). 

The  writer  analyzed  the  tissues  of 
certain  animals,  cetacea,  birds,  and 
fishes  obtained  in  mid-Atlantic  for 
arsenic.  The  object  of  obtaining  the 
animals  from  this  source  was  to 
avoid  the  possibility  of  contamina- 
tion from  land  sources.  All  the 
animals  examined  from  vertebrata 
to  sponges  gave  positive  reactions  to 
the  test.  The  metal  is  not  charac- 
teristic of  certain  groups  of  animals 
nor  of  certain  organs.  The  thyroid 
gland  has  been  stated  to  be  especially 
rich  in  arsenic;  other  organs,  for 
example,  the  liver,  the  muscles,  and 
the  testes  have  been  stated  to  be  free 
of  traces  of  the  metal.  The  method 
employed  by  the  writer  demonstrated 
a  certain  quantity  in  these  tissues 
and  in  all  others  examined.  Bertrand 
(Annales  de  ITnst.  Pasteur,  Jan.  25, 
1903). 

Acute  Arsenic  Poisoning. — This 
may  arise  in  a  variety  of  ways,  arsenic 
being  a  constituent  of  many  chemicals 
used  in  manufacturins:  and  for  house- 


hold purposes.  Paris  green  (copper 
acetoarsenite)  and  Scheele's  '  green 
(copper  arsenite),  contained  in  rat 
poison  and  other  parasiticides,  have 
given  rise  to  a  number  of  cases  of 
poisoning  in  human  beings.  Fly  paper 
and  fly  powders  contain  arsenic  in  con- 
siderable quantities.  Acute  poisoning 
has  been  known  to  occur  by  inhalation 
of  the  fumes  of  candles  colored  with 
Scheele's  green,  from  ingestion  of 
candy  containing  arsenic,  from  appli- 
cation of  arsenical  plasters  to  skin 
cancers,  from  inhalation  of  arsine  gas 
in  chemical  laboratories,  from  the  use 
of  cosmetics,  etc.  Haberd'a  reported 
the  case  of  a  servant-girl  who  com- 
mitted suicide  by  introducing  white  ar- 
senic into  the  vagina. 

The  symptoms  of  acute  arsenic  pois- 
oning, with  the  exception  of  a  sweetish, 
metallic  taste  and  a  sensation  of  heat  in 
the  mouth,  which  may  appear  very 
promptly,  come  on  usually  in  one-half 
to  three-fourths  hour  after  the  inges- 
tion of  the  drug,  and  consist  at  first  of 
dysphagia,  burning  pain  in  the  esopha- 
gus and  stomach,  and  nausea.  Later  the 
pain  increases,  vomiting  occurs,  and  a 
profuse,  watery  diarrhea  sets  in.  Blood 
may  appear  in  both  vomitus  and  stools, 
but  more  characteristic  of  the  latter  is 
the  appearance  in  them,  after  diarrhea 
has  persisted  for  a  short  time,  of  small 
shreds  of  the  intestinal  mucous  mem- 
brane which,  together  with  the  serous 
fluid  issuing  from  the  paralyzed  and 
very  permeable  capillary  vessels  of  the 
gastrointestinal  walls,  finally  constitute 
almost  the  whole  bulk  of  the  dejecta, 
and  bring  them  into  the  same  category 
as  the  "rice-water"  stools  of  cholera 
Asiatica.  The  marked  loss  of  fluid 
from  the  body  induces  an  excessive 
thirst;  the  skin  becomes  pale  and  cold; 
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the  urine  is  scanty  or  suppressed,  fre- 
quently albuminous  in  so  far  as  it  is 
secreted,  and  headache,  giddiness,  to- 
gether with  cramps  in  the  limbs,  may 
appear.  A  state  of  collapse,  with  the 
rapid,  feeble  pulse  and  dyspnea,  is  then 
seen,  which  may  be  ascribed  either  to 
insufficiency  of  blood-supply  to  or  di- 
rect depression  of  the  medullary  cen- 
ters, together  with  enfeeblement  of  the 
heart  muscle  owing  to  a  toxic  effect  of 
the  drug  upon  it.  Coma  and  occasion- 
ally convulsions  precede  death. 

In  certain  cases  variations  from  the 
above  description  may  occur.  Symp- 
toms of  collapse  may  appear  promptly 
and  suddenly,  and  the  poisoning  run 
its  course  with  but  little  pain  and  gas- 
trointestinal disturbance.  A  few  cases 
are  associated  with  pronounced  evi- 
dences of  nervous  excitation,  such  as 
restlessness  and  delirium,  while  others, 
on  the  other  hand,  simulate  the  effects 
of  a  narcotic,  sleep  and  coma  being 
the  prominent  features. 

The  minimum  fatal  dose  of  arsenic 
is  generally  stated  as  1^  or  2  grains 
(0.09  to  0.13  Gm.).  Reese  considers, 
however,  that  such  an  assertion  rests  on 
insufficient  evidence,  and  believes  that 
10  grains  (0.65  Gm.)  comprise  the 
amount  that  will  prove  fatal  in  most 
untreated  cases.  Much  larger  amounts 
than  this  have,  indeed,  been  recovered 
from,  a  large  part  of  the  drug  ingested 
having  probably  failed  to  enter  the  sys- 
tem owing  to  vomiting  induced  by  it. 
It  is  well  to  bear  in  mind,  however,  that 
idiosyncrasy  may  cause  even  'minute 
doses  to  prove  toxic,  and  that  it  is  ad- 
visable always  to  begin  with  small 
doses. 

Instances  of  remarkable  idiosyn- 
crasy toward  arsenic  in  a  student 
suffering  from  malaria  who  had  begun 
to  take   Fowler's   solution,  beginning 


with  2  drops  (0.12  c.c.)  at  a  dose. 
Three  hours  after  the  first  dose  he 
presented  all  the  classical  symptoms 
of  acute  arsenic  poisoning;  nausea, 
vomiting,  diarrhea,  tenesmus,  enter- 
algia,  spasmodic  cough,  and  paresis 
of  the  extremities.  All  these  dis- 
turbances passed  away  by  the  fol- 
lowing morning.  Not  suspecting  the 
true  source  of  trouble,  the  patient 
took  another  dose  of  3  drops  (0.18 
c.c.)  of  Fowler's  solution,  and  shortly 
after  the  same  train  of  symptoms 
again  set  in,  with  such  violence  that 
antidotal  measures  had  to  be  em-' 
ployed.  Katchkatchev  (Bull.  gen.  de 
therap.,  cxlii,  No.  9,  1901). 

Case  of  a  woman,  under  treatment 
for  abortion,  who  developed  the  most 
marked  symptoms  of  arsenic  poison- 
ing  (vomiting,   purging,   thirst,   burn- 
ing of  the  throat,  epigastric  pain,  and 
collapse)     following    the    administra- 
tion   of    less    than    %o    grain    (0.0065 
Gm.)    of    sodium    arsenate,    given    in 
three     separate    doses     (each    of    %2 
grain — 0.002  Gm.)  with  an  interval  of 
some  hours  between  each  dose.     The 
patient    recovered    under    stimulation 
and  morphine.     Phillips  (Lancet,  July 
11,   1903). 
The  usual  period  of  survival  in  fatal 
cases  ranges  from  about  ten  to  forty- 
eight  hours.     Taylor,   cited  by   Reese, 
reported  the  case  of  a  youth  who  suc- 
cumbed in  twenty  minutes,  after  show- 
ing symptoms   of   a   tetanic   character. 
This   is,   however,   the   shortest  period 
on  record.     Frequently  the  patient  lives 
over  twenty-four  hours  after  ingesting 
the  fatal  dose.    In  some  cases,  in  which 
the  amount  absorbed  has  not  been  suffi- 
cient to  cause  early  death,  hfe  is  pro- 
longed for  from  two  days  to  a  week, 
or   even   longer.     In   these   patients,   a 
diminution    in    the    vomiting,    purging, 
and  pain  may  take  place  at  the  end  of 
twenty-four  or  forty-eight  hours;  cir- 
culatory    embarrassment,     thirst,     and 
albuminuria  continue,  however,  and  in 
a  short  time  edema,  cyanosis,  cramps, 
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and  convulsive  phenomena  make  their 
appearance,  followed  by  coma  and 
death.  A  skin  erui^tion  sometimes  ap- 
pears in  these  delayed  forms  of  arsenic 
poisoning". 

Case  of  arsenic  poisoning  in  a 
young  woman  of  26  years,  who  took 
a  teaspoonful  of  "rough  on  rats" 
with  suicidal  intent.  The  case  is  re- 
ported especially  on  account  of  the 
arsenical  dermatitis  which  developed. 
The  lips  and  nose  were  swollen  and 
the  eruption  vesicular,  while  some 
pustules  appeared  on  the  face  and 
buttocks.  The  vermilion  of  the  lips 
presented  no  lesions,  but  were  hot 
and  dry.  The  case  terminated  in  re- 
covery. The  dermatitis  thus  followed 
a  single  large  dose  of  the  drug,  w.hile 
it  usually  appears  in  cases  where 
small  repeated  doses  of  the  drug  are 
taken.  Ohmann-Dumesnil  (N.  Y. 
Med.  Jour.,  Feb.  2,  1901). 

Report  of  2  typical  cases  of  indus- 
trial poisoning  with  arseniureted 
hydrogen.  One  patient  had  had  two 
similar  but  milder  attacks  one  and 
three  years  before.  In  both  cases 
there  was  an  olive-green  tint  of  the 
skin,  probably  the  result  of  the  com- 
bination of  anemia  and  jaundice. 
Both  patients  were  taken  suddenly 
with  headache,  chilliness,  vomiting, 
fever,  hemoglobinuria,  appearance  of 
large  amounts  of  bile  in  the  stool, 
slight  enlargement  and  tenderness  of 
the  liver,  and  enlargement  of  the 
spleen.  The  symptoms  came  on  after 
working  for  a  few  hours  plating 
lamps  with  a  mixture  containing 
hydrochloric  acid,  zinc,  and  arsenic. 
The  patients  lay  in  a  state  of  stupor 
for  a  week;  then  one  rapidly  re- 
covered. The  other  displayed  more 
of  a  hemorrhagic  diathesis,  and  inter- 
current typhoid  the  third  week 
brought  him  to  death's  door,  but  he 
finally  recovered,  although  convales- 
cence was  delayed  by  a  hemorrhagic 
nephritis.  A  special  feature  of  the 
blood  picture  was  the  large  numbers 
of  erj^throblasts,  up  to  3544  per  c.mm. 
in  the  first  and  43,377  in  the  second 


case.     Joachim    (Deut.  Archiv  f.  klin. 
Med.,  c,   Nu.    1    and  2,   1910). 

In  cases  which  do  not  end  fatally, 
disturbances  of  digestion,  sensation, 
and  motion  are  apt  to  delay  the  final 
recovery.  The  sensory  phenomena 
witnessed  include  anesthesia,  hyperes- 
thesia, pain,  etc.  Motor  paralysis  may 
lead  to  early  atrophy  of  muscles,  but 
in  these  cases  there  is  a  marked  tend- 
ency to  subsequent  recovery  of  func- 
tion. Of  100  cases  of  arsenical  paraly- 
sis studied  by  Imbert-Gourbeyre  all  but 
3  recovered  (Wood). 

Arsenical  paralysis  giving  the  same 
symptoms  in  3  members  of  the  same 
family.  Arsenic  was  contained  in 
some  flour  which  all  the  patients  had 
eaten.  All  3  were  seized  with  symp- 
toms of  acute  arsenic  poisoning,  and 
within  a  fortnight  developed  the 
same  symptoms  of  arsenical  paralysis. 
They  were  troubled  with  anesthesia 
and  paresthesias  in  the  extremities, 
inability  to  work  and  to  walk.  The 
gait  was  unsteady  and  they  were 
unable  to  stand  with  feet  close 
together.  Their  walk  was  slow,  rigid, 
and  irregular.  There  was  left  facial 
paresis  and  abolition  of  the  tendon 
reflexes,  but  no  affection  of  the  sen- 
sory nerves  and  no  paresis  of  the 
upper  extremities,  save  that  in  1  of 
the  3  patients  there  was  slight  paresis 
of  the  fingers  and  thumb.  The 
peculiar  feature  of  these  cases  was 
that  the  paralysis  was  identical  in 
all  3,  possibly  owing  to  heredi- 
tary peculiarities.  Luigi  Ferrannini 
(Riforma  medica,  June  3,  1903). 

DIAGNOSIS  OF  ACUTE  ARSE- 
NIC POISONING.— The  most  char- 
acteristic and  prominent  symptom 
being  a  watery  diarrhea,  the  chief 
conditions  to  be  excluded  are  cholera 
nostras  and  cholera  Asiatica.  In  the 
absence  of  a  history  of  taking  the 
poison,  diagnosis  may  be  extremely 
difficult.    The  Asiatic  form  of  cholera, 
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however,  may  be  practically  ruled  out 
where  no  epidemic  of  the  disease  is 
known  to  be  present.  In  cholera 
morbus  the  diarrhea  is  less  likely  to 
be  associated  with  the  passage  of 
shreds  of  mucous  membrane  and 
blood  than  in  arsenic  poisoning,  and 
the  pain  in  this  form  is  also  generally 
less  marked.  Chemical  tests  upon  the 
excreta  may,  nevertheless,  in  a  few 
cases  be  the  only  means  of  differen- 
tiation. 

From  poisoning  by  strong  acids  or 
alkalies,  arsenic  poisonig  is  distin- 
guished by  the  absence  of  corrosion 
of  the  mouth  and  throat,  while  from 
poisoning  by  metals  such  as  mercury 
and  lead  the  greater  rapidity  of  onset 
will  afford  differential  evidence. 

Of  the  pathological  changes  found 
post  mortem,  evidences  of  gastroenter- 
itis are  the  most  prominent.  The 
gastric  mucosa  is  markedly  reddened, 
either  diffusely  or  in  patches.  It  is 
often  abnormally  soft  and  may  be 
covered  with  a  sticky  magma  consist- 
ing of  exuded  mucus  mixed  with 
arsenic.  Ulceration,  however,  is 
rarely  present.  Various  parts  of  the 
intestine  may  show  lesions  corre- 
sponding to  those  present  in  the 
stomach;  most  frequently  the  upper 
portion  of  the  small  intestine,  the 
cecum,  and  the  rectum  are  involved. 
The  gut  may  be  found  filled  with 
watery  fluid  containing  loose  shreds 
of  mucous  membrane.  Upon  micro- 
scopic examinatio-n  the  epithelial  cells 
of  the  intestinal  mucosa  show  pro- 
nounced granular  or  fatty  changes. 
It  must  be  noted,  however,  that  in 
occasional  instances  all  evidences  of 
irritation  of  the  gastrointestinal  tract 
are  unaccountably  wanting   (Reese). 

Other   organs     such    as    the   liver, 


kidneys,  and  even  the  muscles,  may 
■  show  alterations  of  their  parenchyma 
analogous  to  those  found  in  the  ali- 
mentary tract.  More  frequently, 
however,  hyperemia  is  alone  present. 
Changes  in  the  central  nervous  sys- 
tem may  in  some  instances  be  de- 
tected. Thus  Erlicki  and  Rybalkin, 
according  to  Wood,  found  myelitis  in 
a  case  of  arsenic  poisoning.  Popoff, 
experimenting  upon  dogs,  likewise 
noted  myelitis,  and,  in  cases  where 
the  period  preceding  death  was 
longer  than  usual,  observed  granular 
changes  in  the  protoplasm,  shrinkage 
of  the  nuclei,  and  vacuolization,  in  the 
cells  of  the  spinal  gray  matter. 
Alexander,  on  the  other  hand,  found 
atrophy  of  peripheral  nerves  and 
changes  in  the  muscle  tissue  of  rab- 
bits  poisoned  with   arsenic    (Wood). 

As  a  rule,  the  cadavers  of  victims 
of  arsenic  poisoning  remain  well 
■preserved  for  a  long  period  after 
death,  owing  to  the  inhibitory  effect 
of  the  drug  on  putrefactive  bacteria. 
In  a  few  instances,  however,  decom- 
position has  been  known  to  progress 
as  usual  notwithstanding  the  presence 
of  arsenic. 

TREATMENT  OF  ACUTE  AR- 
SENIC POISONING.  — The  first 
consideration  is  to  secure  a  quite 
thorough  evacuation  of  the  stomach 
by  washing  it  out  repeatedly  with  the 
aid  of  a  stomach  tube  or  giving  an 
emetic.  There  is  official  in  the  U.  S. 
Pharmacopeia  a  chemical  antidote  for 
arsenic, — ferri  hydroxidum  cum  mag- 
nesii  oxide, — which  is  made  as  fol- 
lows :  Mix  10  drams  (40  c.c.)  of 
liquor  ferri  tersulphatis  with  4  ounces 
(125  c.c.)  of  water.  Rub  2j^  drams 
(10  grams)  of  magnesium  oxide  with 
cold  water  to  a  smooth,  thin  mixture, 
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transfer  to  a  one-liter  bottle,  fill  the 
latter  three-fourths  full  with  water, 
and  shake.  Add  the  magnesia  mix- 
ture gradually  to  the  ferric  sulphate 
solution  in  another  bottle  and  shake. 
There  is  thus  formed  a  precipitate  of 
ferric  hydroxide,  which  is  believed  to 
enter  into  a  loose  chemical  combina- 
tion with  the  arsenic,  thus  fixing  it 
and  tending  to  impede  its  toxic  action. 
It  is  necessary  that  the  preparation 
be  fresh,  and  that  it  be  given  in  large 
amounts,  e.g.,  in  rapidly  repeated 
tablespoonful  doses  until  4  ounces 
(125  c.c.)  have  been  administered, 
after  which  its  evacuation  from  the 
stomach  with  the  combined  arsenic 
should  be  secured,  and  a  saline  or 
castor-oil  purge  then  given.  Where 
the  official  antidote  or  its  ingredients 
are  not  quickly  obtainable,  other  solu- 
tions of  iron  salts,  such  as  the  tincture 
of  ferric  chloride,  Monsel's  solution, 
etc.,  together  with  magnesium  car- 
bonate, sodium  carbonate,  or  any 
alkali,  may  be  used.  The  precipitate 
of  iron  hydrate  should  preferably, 
under  these  circumstances,  be  placed 
on  a  piece  of  muslin  and  washed  with 
water  before  it  is  administered. 
Dialyzed  iron,  freshly  precipitated 
with  a  small  amount  of  alkali,  or 
freshly  calcined  or  precipitated  mag- 
nesia alone,  can  be  used  as  inferior 
substitutes  for  the  official  antidote  in 
an  emergency  (Wood).  It  should  be 
stated  that  the  implicit  confidence 
hitherto  placed  in  ferric  hydroxide  as 
an  antidote  has  recently  been  some- 
what shaken  through  experiments 
performed  by  De  Buscher,  which 
have  tended  to  show  that  the  com- 
bination formed  by  it  with  arsenic  is 
more  soluble  than  the  trioxide  of 
arsenic  itself^  and  hence  offers  no  as- 


surance of  non-absorption  of  the 
poison.  Nevertheless,  at  least  a  cer- 
tain degree  of  usefulness  on  the  part 
of  the  iron  precipitate  seems  to  have 
been  established  through  practical 
experience. 

The  remaining  measures  to  be 
taken  in  the  treatment  of  acute  arse- 
nic poisoning  include  the  administra- 
tion of  opium  to  check  vomiting  and 
diarrhea,  saline  hypodermoclysis  to 
make  up  for  the  fluid  already  lost  and 
stimulate  the  renal  eliminatory  func- 
tion, demulcent  drinks  to  soothe  the 
inflamed  mucous  membranes,  and 
various  stimulating  remedies,  such  as 
digitalis,  strychnine,  caffeine,  cam- 
phor, etc.,  together  with  external 
heat,  in  cases  which  have  advanced  to 
the  stage  of  collapse. 

CHRONIC  ARSENIC  POISON- 
ING.— Symptoms  of  chronic  arsenic 
poisoning  may  result  either  from  the 
continued  medicinal  use  of  excessive 
doses  of  the  drug  or  from  its  pro- 
longed absorption  through  the  lungs, 
skin,  or  alimentary  tract  by  those 
whose  work,  food,  or  surroundings 
bring  them  more  or  less  constantly 
under  its  influence.  Workers  in 
aniline  dyes  or  copper  occasionally 
show  it.  Wall-papers  colored  with 
arsenic  formerly  were  responsible  for 
many  cases ;  the  poison  escaped  into 
the  atmosphere  as  a  fine  dust  or 
vapor ,  but  this  danger  has  of  late 
practically  disappeared  owing  to  pre- 
ventive legislation. 

The  writer  refers  to  the  epidemics 
of  arsenic  poisoning  that  have  re- 
cently occurred  in  England,  due  to 
contaminated  glucose  used  in  the 
manufacture  of  beer.  In  Halifax  an 
epidemic  of  arsenic  poisoning  was 
caused  by  the  use  of  malt  which  had 
been  prepared  with  coke  impreg- 
nated with  arsenic.     This  has  led  the 
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writer  to  investigate  foodstuffs  pre- 
pared by  heating  with  coke  or  peat. 
The  very  delicate  method  of  Ber- 
trand  was  employed.  He  found  a 
measurable  quantity  of  arsenic  in 
certain  samples  of  chicory,  calcined 
with  anthracite.  The  proportion  of 
arsenic  in  glycerin  was  somewhat 
larger.  While  the  quantity  was 
small,  it  is  a  possible  source  of  arse- 
nic poisoning.  M.  V.  Bordas  (Presse 
med.,  July  27,  1904). 

Arsenical  wall-papers  and  fabrics 
become  a  source  of  evil  through  the 
liberation  of  arsenic  in  the  form  of  a 
fine  powder  which  may  be  inhaled,  or 
in  the  form  of  arsenous  vapor,  the 
danger  being  in  proportion  to  the 
amount  of  arsenic  to  the  square  yard 
of  paper  or  fabric.  Fixed  compounds 
of  arsenic  may  be  so  changed  by  the 
growth  of  molds  that  the  arsenic  is 
free  and  discharged  in  the  atmos- 
phere of  rooms.  In  this  way  the 
inhabitants  of  rooms  become  the 
subjects  of  intoxication,  usually  mani- 
fested by  supraorbital  neuralgia,  pain 
in  the  eyes,  vague  pains  in  the  fronto- 
nasal region  and  in  other  parts  of  the 
body,  restlessness  at  night,  depression 
during  the  day,  gastrointestinal  dis- 
turbances, and  slight  fever.  The  most 
important  symptoms  are  the  orbital 
neuralgia  and  the  lassitude.  In  rare 
cases  skin  eruptions,  suppuration  of 
the  fingers,  discharge  from  the  ears, 
inflammation  and  ulceration  of  the 
ear  passages,  and  other  symptoms, 
have  been  observed.  Haywood  and 
Warner  (U.  S.  Dept.  of  Agriculture, 
Bureau  of  Chemistry,  Bull.  86,  1904). 

Certain  cosmetics  containing  arse- 
nic, clothing-  fabrics  and  furs  treated 
with  it,  as  well  as  stuffed  animals, 
have  also  given  trouble.  An  epidemic 
of  chronic  arsenic  poisoning  occurred 
in  England  from  the  use  of  a  beer  in 
the  preparation  of  which  sulphuric 
acid  containing  arsenic  as  an  impurity 
had  been  used. 

A  considerable  degree  of  tolerance 
to  arsenic  may  be  acquired  by  con- 


tinued oral  use  of  gradually  increas- 
ing doses.  Thus,  the  so-called  "arsenic 
eaters"  among  the  peasants  of  Styria, 
in  Austria-Hungary,  are  said  to  be 
able  to  take  doses  of  8  grains  (0.51 
Gm.)  of  arsenic  with  impunity.  It 
has  been  practically  proven,  however, 
by  experiments  in  animals,  that  the 
supposed  systemic  tolerance  is  not 
present,  but  is  merely  simulated  by 
a  diminished  power  of  absorption  of 
the  drug  from  the  alimentary  tract. 
Hypodermic  injection  of  relatively 
small  amounts  of  arsenic  in  animals 
habituated  to  it  per  orem  caused  death, 
as  though  no  true  general  tolerance 
had  been  acquired.  It  thus  seems 
'quite  possible  that  where  arsenic 
enters  the  system  by  being  inhaled  or 
absorbed  through  the  skin,  no  pro- 
nounced degree  of  tolerance  will  be 
developed. 

When  a  large  non-lethal  dose  is 
given  to  guinea-pigs,  the  leucocytes 
in  the  peritoneal  fluid  diminish 
greatly  in  number,  the  larger  the 
dose  the  greater  being  the  diminution. 
This  lasts  for  ten  or  twelve  hours, 
and  is  succeeded  by  great  hyper- 
leucocytosis.  The  animal  is  ill  and 
out  of  sorts  during  this  time,  but  in 
two  or  three  days  the  blood  becomes 
normal  again,  and  vivacity  and  appe- 
tite are  recovered.  In  the  peritoneal 
exudation  the  phagocytic  leucocytes 
take  up  the  arsenic  in  small  granules; 
the  lymphocytes  do  not  do  so. 
During  the  diminution  it  is  the 
former  which  disappear,  while  the 
latter  persist.  If  the  animal  is  going 
to  survive,  the  great  increase  of 
phagocytes  goes  on  for  a  longer  or 
shorter  time  according  to  the  dose, 
whereas,  if  it  is  going  to  succumb, 
the  leucocytes  in  the  peritoneal  exu- 
dation become  very  few.  In  the 
former  case  the  process  may  extend 
to  ten  or  twelve  days.  Besredka 
states  that  this  is  exactly  similar  to 
^vhat  is  seen  when  toxins  are  admiii- 
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istered.  Besredka  (Annales  de  I'lnst. 
Pasteur,  tome  xiii,  pp.  49  and  209, 
1899). 

The    writer    imnumized    fowls    and 
dogs  against  arsenic  by  treating  them 
with  repeated  small   doses.     The  de- 
gree of  immunitj"  was  very  slight  and 
resembled  that  which  is  seen  among 
the     inhabitants      of      Steiermark     in 
Europe,    who    are    renowned    as    ha- 
bitual  arsenic    eaters.      These   people 
and  also  the  experimental  animals  are 
known  to  succumb  when  larger  doses 
are  given,  and  the   amount  tolerated 
is    even    less    than    that    ingested    by 
normal    individuals    who    had    never 
been  accustomed  to  the  drug.     Arse- 
nic   proved    more    toxic    in    solution 
than  in  the  powder  form.     W.  Haus- 
mann    (Deut.    med.    Woch.,    Dec.   31, 
1903). 
The    earlier   symptoms    of    chronic 
arsenic  poisoning"  A'ary  somewhat  ac- 
cording to  the  mode  of  introduction 
of  the  drug".     AMiere  it  has  been  ad- 
ministered by  mouth  for  therapeutic 
purposes,  the  first  sign  of  poisoning 
is  frequently   a  swollen   condition  of 
the  eyelids,  and  pufifiiness  below  the 
eyes,  which  may  be  closely  followed 
by  congestion  of  the  conjunctivae  and 
■dryness,     later     increased     secretory 
activity,  of  the  nasal  and  pharyngeal 
membranes.     Where   the   poison   has 
been  taken  into  the  system  b}^  inhala- 
tion,   frequently    signs    of    bronchial 
irritation  may  be  the  first  to  appear. 
Another  typical  and  early  manifesta- 
tion  of  chronic   arsenic   poisoning  is 
disturbance    of    the    gastrointestinal 
functions.     The  subject  loses  his  ap- 
petite,   complains    of    nausea,    some- 
times of  vomiting  and  of  pain  in  the 
stomach  region,  and  of  diarrhea. 

Skin  eruptions  also  occur  very  fre- 
quently ;  they  may  be  of  various  types 
— erythematous,  urticarial,  papular, 
pustular,  etc.  More  characteristic 
than  these,  however,  are  the  modifi- 


cations which  take  place  in  the  super- 
ficial layers  of  the  skin  in  long-stand- 
ing cases.  These  consist  chiefly  of 
an  overgrowth  of  the  horny  layer, 
especially  on  the  palms  and  soles. 
There  is  at  first,  according  to  Jamie- 
son,  hyperidrosis  of  these  areas,  fol- 
lowed by  the  formation  of  warty 
corns  around  the  orifices  of  the  sweat- 
glands,  and  later  a  dififuse  hyper- 
keratosis, associated  with  burning 
sensations.  Finally,  there  results  an 
exfoliation  of  scales  from  the  epider- 
mis. In  prolonged  cases  of  poisoning, 
loss  of  hair  and  of  finger-nails  may 
occur.  In  a  few  cases  the  liver  is 
found  enlarged;  jaundice  may  be 
present.  More  frequently  witnessed, 
however,  is  a  peculiar  dark  pigmen- 
tation of  the  skin — arsenic  melanosis. 
Hutchinson  reported  a  case  in  which, 
in  addition,  there  were  numerous 
large,  black  freckles  on  the  face,  while 
Foerster  recorded  that  of  a  bo}^  of  10 
years  who,  upon  taking  1  ounce  of 
the  liquor  potassii  arsefiitis  of  the 
German  Pharmacopeia  in  the  course 
of  two  months,  developed  exophthal- 
mos, thyroid  pulsation,  and  a  yellow- 
ish discoloration  of  the  skin,  face,  and 
trunk,  which  gradually  deepened  into 
brown. 

Arsenical  skin  lesions  due  to  action 
on  the  vasomotor  centers  consist  of 
more  or  less  extensive  diffuse  ery- 
thematous eruptions,  scarlatiniform, 
morbilliform  or  erythrodermic  in 
type,  of  ver3r  unequal  intensity  in 
different  parts,  but  usually  prepon- 
derating on  the  trunk  and  upper 
limbs,  especially  in  front.  Phenom- 
ena due  to  the  action  of  arsenic  on 
the  nerve-trunks  include  the  flushing, 
the  cyanosis,  and  the  edema  so  fre- 
quently observed  on  the  face  and 
extremities.  These  symptoms  are 
non-inflammatory  and  are  obviously 
due  to  vasomotor  paresis.    The  nutri- 
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live  group  of  arsenic  eruptions  com- 
prise those  changes  that  affect  the 
normal  growth  of  the  skin  apart  from 
any  inflammatory  change,  such  as 
pigmentation,  hyperkeratosis,  ery- 
thromelalgia,  and  hyperidrosis.  H. 
G.  Brooke  CBrit.  Med.  Jour.,  Sept.  28, 
1901). 

Case  of  a  woman  suffering  from 
facial  acne  who  was  ordered  liquor 
arsenicalis.  In  three  weeks  the  acne 
had  disappeared,  but  the  face  and 
body  became  pigmented  with  a 
yellowish  color.  The  color  afterward 
resembled  that  of  Addison's  disease. 
It  disappeared  after  the  drug  was 
stopped.  In  another  patient  with 
acne,  who  was  taking  liquor  arseni- 
calis, herpes  facialis  and  cervicalis  oc- 
curred after  three  weeks.  A  fresh 
attack  occurred  when  arsenic  was 
resumed.  This  case  is  interesting, 
considering  that  arsenic  is  the  drug 
usually  prescribed  for  herpes  zoster. 
Stark  (Presse  medicale,  No.  81, 
1901). 

Personal  investigations  on  the  con- 
nection between  arsenic  poisoning 
and  cutaneous  pigmentation  led  to 
the  following  conclusions:  1.  The 
blood  of  arsenical  patients,  having 
deep  cutaneous  pigmentation,  is  de- 
cidedly richer  in  red  cells  and  hemo- 
globin than  that  of  similar  slightly 
pigmented  or  unpigmented  cases.  2. 
This  disproves  the  almost  universally 
accepted  hypothesis  that  the  pigmen- 
tation is  due  to  destruction  of  hemo- 
globin or  red  cells,  and  is  evidence 
for  thinking  that  the  melanin  of  the 
skin  is  an  important  element  in  the 
production  of  hemoglobin.  3.  In 
human  beings  arsenic  causes  a  de- 
cided erythroblastic  reaction  in  the 
marrow  of  the  long  bones;  a  slighter 
but  distinct  leucoblastic  reaction  also 
occurs,  which  may  be  in  part,  or  even 
wholly,  due  to  accompanying  tuber- 
culosis. 4.  The  erythroblastic  func- 
tion of  the  marrow  is  more  easily 
stimulated  in  the  presence  of  a  large 
store  of  cutaneous  melanin.  J.  C. 
■  Muir  (Med.  Record,  Mar.  15,  1902). 

Skin  eruptions  following  the  use  of 
arsenic  are  rare.    They  may  be  herpes 


zoster,  keratosis,  or  melanosis.  That 
they  do  occur  has  been  noted  by  the 
writer,  who  has  seen  and  described  a 
few  such  cases.  Besides  their  rarity, 
diagnosis  is  by  no  means  easy  in 
these  cases.  Rille  (Wiener  klin. 
Wochen.,  Apr.  24,  1902). 

Case  of  herpes  zoster  caused  by 
prolonged  administration  of  arsenic. 
About  four  months  after  the  child 
was  first  seen,  during  which  time  she 
was  known  to  have  been  taking 
arsenic  (though  it  is  possible  that  the 
drug  had  been  administered  some 
time  before),  she  was  brought  to  the 
hospital  with  a  crop  of  vesicles  and 
bullae  all  over  the  trunk.  The  lesions 
varied  in  size  from  that  of  a  pin's 
head  to  5  mm.  in  diameter.  They 
were  round,  tense,  and  contained  a 
clear  fluid,  and  there  was  a  narrow 
zone  of  hyperemia  around  each.  On 
the  loin,  hip,  and  the  upper  part  of 
the  thigh  and  the  anterior  aspect  of 
the  lower  part  of  the  abdomen  on  the 
right  side  there  was  a  copious  erup- 
tion of  herpes  zoster,  corresponding 
with  Head's  first  lumbar  area.  The 
skin  of  the  trunk  was  also  pigmented. 
The  color  was  a  pale,  yellowish 
brown,  with  the  peculiar  dappled  ap- 
pearance of  arsenical  pigmentation. 
The  psoriasis  had  almost  disappeared. 
The  face  and  extremities  were 
entirely  free  from  vesicles,  and 
the  pigmentation  was  limited  to  the 
parts  covered  by  the  clothing.  The 
child  was  in  perfect  health,  and  at 
no  time  had  presented  any  signs  of 
acute  arsenic  poisoning. 

The  arsenic  was  stopped  and  all 
the  lesions  rapidly  dried  up,  but  the 
pigmentation  persisted,  beginning  to 
disappear  only  after  a  year.  J.  H. 
Sequeira  (Brit.  Jour.  Children's  Dis., 
Apr.,   1904). 

Report  of  4  cases  of  keratosis  fol- 
lowing the  long-continused  admin- 
istration of  arsenic,  in  1  of  which 
epithelioma  of  the  finger  supervened. 
The  keratosis  was  of  the  circum- 
scribed variety  and  affected  the  palms 
and  soles,  appearing  as  small,  corn- 
like elevations.  In  3  of  the  4  cases 
it  had  been  taken  for  psoriasis,  in  the 
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one  in  which  the  epithelioma  oc- 
curred fur  twent}'  years  almost  con- 
tinuously. The  microscopic  changes 
consisted  of  circumscribed  thicken- 
ings of  the  corneous  layer,  atrophy 
of  the  derma,  and  complex  alterations 
in  the  papillary  layer.  In  no  instance 
did  he  find  any  relation  between  the 
epidemic  alterations  and  the  sweat- 
ducts. 

The  sequence  of  cancer  is  very  ex- 
ceptional, only  19  cases  being  on 
record,  usuallj^  beginning  many  years 
after  the  initial  keratosis  had  shown 
itself,  and  sometimes  when  the  drug 
had  been  stopped  for  many  years 
previously.  When  epitheliomatous 
changes  have  taken  place  the  course 
of  the  case  is  frequently  rapidly 
malignant.  Dubreuilh  (Annales  de 
dermat.  et  de  syphil.,  No.  3,  1910). 

Anemia  is  a  common  result  of  pro- 
longed use  of  large  amounts  of 
arsenic. 

Another  important  accompaniment 
of  chronic  arsenic  poisoning  is  neuri- 
tis. This  may  occur  also  as  a  sequel 
to  acute  poisoning  where  the  amount 
of  arsenic  absorbed  is  insufficient  to 
cause  death.  It  is  more  usually  seen, 
however,  in  the  chronic  type  of 
poisoning,  and  is  delayed  until  the 
drug  has  had  opportunity  to  accumu- 
late in  the  system  for  three  or  more 
weeks.  The  neuritis  is  typically 
multiple,  and  generally  involves  the 
limbs  rather  than  the  trunk.  The 
earliest  manifestation  is  often  a  sharp 
pain  at  one  or  more  joints,  together 
with  headache,  followed  by  disturb- 
ances of  sensation  such  as  hyperesthe- 
sia, itching,  diminution  or  exaggera- 
tion of  temperature  sense,  etc.  The 
condition  "erythromelalgia" — swell- 
ing, redness,  and  extreme  sensitive- 
ness to  touch  of  the  skin  of  a  part — 
may  appear. 

Unusual  poisonous  symptoms  in  4 
cases  of  chorea  which  were  taking  ar- 


senic. Peripheral  neuritis  developed 
in  3  of  these  cases  without  the  usual 
premonitory  signs  of  gastric  and  in- 
testinal irritability.  The  paralysis 
afifected  the  lower  extremities,  and 
came  on  gradually  for  several  weeks 
after  the  termination  of  the  patient's 
stay  in  the  hospital.  All  of  the  cases 
recovered  after  protracted  convales- 
cence. If  OYs  grains  (0.41  Gm.)  of 
arsenous  acid  be  given  during  three 
weeks,  such  peripheral  paralysis  may 
develop  owing  to  slow  elimination. 
F.  C.  Railton  (Med.  Chronicle,  No. 
2,  1900). 

Epidemic  of  arsenical  peripheral 
neuritis  among  beer-drinkers,  the 
arsenic  being  found  in  the  sulphur 
compounds  from  which  sulphuric  acid 
is  made.  The  arsenic  has  also  been 
found  in  the  urine  of  patients  after 
partaking  of  beer.  In  acute  cases 
diarrhea  occurred,  and  in  the  suckling 
infant  diarrhea  and  vomiting  de- 
veloped. The  nails  were  affected 
in  a  few  cases.  Reynolds  (Brit.  Med. 
Jour.,  Dec.  22,  1900). 

Case  of  arsenic  neuritis  in  a  girl 
of  23,  who  was  treated  for  chlorosis 
and  palpitation  by  arsenic  in  in- 
creasing doses.  Commencing  with  a 
single  drop  (0.06  c.c.)  twice  daily,  the 
dose  was  increased  each  day  a  drop 
(0.06  c.c.)  until  Id  drops  (0.6  c.c.) 
were  taken  twice  daily.  This  dose 
was  then  taken  for  six  weeks.  When 
15  drops  (0.9  c.c.)  daily  were  being 
taken,  the  first  symptoms  of  intoxi- 
cation appeared  in  the  shape  of 
edema  of  the  feet,  hands,  and  face. 
As  the  doctor  persisted  in  the  use 
of  arsenic,  pigmentation  set  in.  There 
was  frequent  micturition,  pain  and 
burning  in  the  urethra,  and  hematuria. 
Later  there  was  neuritis,  involving 
the  legs  first  and  then  the  arms,  with 
paresthesia  and  paresis.  The  patient 
continued  the  arsenic  till  she  was 
quite  bedridden,  when  she  was  re- 
moved to  a  hospital.  The  condition 
gradually  improved  during  a  stay  in 
the  hospital  of  three  months,  and 
ultimately  a  complete  cure  was  ob- 
tained. (Wiener  klin.  Rundschau, 
Nu.  41,  1901). 
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Next  comes  paralysis  of  sensation, 
followed,  in  turn,  by  motor  paralysis. 
The  affection  is  usually  symmetrical, 
and  shows  a  predilection  for  the  ex- 
tensor  muscles   of   the   foot   and   the 
peronei  in   the   lower  limb,  while   in 
the    upper    extremity    the     extensor 
muscles    in    the    forearm    are    chiefly 
involved.        If     the     cause     persists, 
atrophy   of   the   muscles  takes  place, 
producing   foot-drop   and   wrist-drop. 
Herpes    zoster    may    be    an    accom- 
paniment of  the  nervous  involvement. 
Case    of    a   young   girl    aged    16,    of 
good   family    history,    suffering    from 
anemia,     for     which     she     had     been 
treated   in  the   ordinary  way  without 
much     success.       Hypodermic     injec- 
tions   of   citrate    of   iron,   arsenate   of 
soda   (1   mg. — %5  grain),   and   strych- 
nine were  therefore  given   (33  injec- 
tions  in   all).     About  the   eighteenth 
or    twentieth    day    the    patient    began 
to    complain    of    severe    pains    in    the 
lower    limbs,    tingling    pains    in    the 
toe  and  sole  of  the  foot,  difficulty  in 
standing      or      walking,      and      some 
hyperesthesia;     about    a    week    later 
these     sensations    were    more     exag- 
gerated, with  girdle  pains,  transitory 
incontinence   of  urine,  headache,   and 
some    amyotrophy.      There    was     no 
rash.     Similar  symptoms   came   on  in 
the    upper    limbs.      Later,    the    knee- 
jerks  were  lost  and  a  certain  amount 
of  inco-ordination  was  observed.     Re- 
action  of   degeneration  was   found  in 
the     extensors     of     the    foot     and    a 
quantitative   modification   in   some   of 
the    muscles    of    the    leg,    thigh,    and 
forearm.     All    these   symptoms   were 
more  marked  on  the  right  side.     On 
cessation    of  the   treatment,   massage 
and  galvanism  cured  the  patient  in  a 
month  and  a  half.     Donetti  (Riforma 
medica,   Jan.    24,    1900). 

Three  cases  of  arsenical  neuritis, 
the  third  being  especially  interest- 
ing because  the  left  upper  extremity 
only  was  involved.  It  is  uncommon 
to  see  involvement  of  but  one  ex- 
tremity, and  apparently  the  left  upper 


extremity  has  been  reported  but 
once  as  being  involved  alone.  A 
study  of  the  literature  clearly  demon- 
strates that  arsenical  neuritis  is  most 
frequently  due  to  acute  intoxication 
with  arsenic.  Series  of  253  cases,  of 
which  136  were  due  to  acute  poison- 
ing. The  condition  most  frequently 
involves  the  lower  extremities,  and 
the  peripheral  parts — viz.,  the  feet, 
the  hands,  and  the  lower  part  of  the 
legs — are  the  favorite  seats.  W. 
Janowski  (Zeits.  f.  klin.  Med.,  Bd. 
xlvi,  Nos.  1  to  4,  1902). 

The  final  stage  of  chronic  arsenic 
poisoning  is  characterized  by  mental 
apathy,  anemia,  emaciation,  loss  of 
the  hair,  salivation,  and  a  tendency  to 
hemorrhagic  extravasations.  Fatty 
degeneration  in  various  viscera  takes 
place,  and  death  may  occur  from  ex- 
haustion. 

DIAGNOSIS  OF  CHRONIC  AR- 
SENIC POISONING.— This  may  be 
a  matter  of  some  difficulty,  owing  to 
the  variety  of  the  Symptoms,  and 
especially  to  the  fact  that  the  physi- 
cian is  apt  to  overlook  the  possibility 
of  chronic  arsenic  intoxication  be- 
cause of  its  rarity.  In  the  event  of  a 
history  of  taking  the  drug  the  diag- 
nosis is  of  course  plain.  If  such  a 
history  be  not  obtainable,  however, 
a  positive  diagnosis  will  rest  upon  the 
chemical  detection  of  arsenic  in  the 
urine.  Clinically,  the  conditions  most 
readily  confused  with  chronic  arsenic- 
alism  are  lead  poisoning  and  alcoholic 
neuritis.  Lead  paralysis  is  to  be  dis- 
tinguished from  that  of  arsenical 
neuritis  by  the  blue  line  on  the  gums, 
the  greater  incidence  in  the  upper 
limbs,  the  lack  of  involvement  of  the 
supinator  longus  and  flexor  muscles, 
and  the  constipation.  Paralysis  of 
alcoholic  causation  may  be  differen- 
tiated    by     the     characteristic     facial 
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appearance  of  the  patient,  the  mental 
condition,  and  the  history  of  excessive 
indulgence  in  alcohohcs.  Tabes  dor- 
salis  may  be  in  certain  respects  simu- 
lated by  chronic  arsenic  poisoning, 
but  seldom  closeh'  enough  to  deceive. 

Differential  diagnosis  of  peripheral 
neuritis  due  to  arsenic  from  that 
caused  bj-  alcohol:  Hyperesthesia 
of  the  skin  and  muscles,  while  not 
alwaj's  absent  in  alcoholic  neuritis, 
is  much  more  consistent  and  gener- 
ally severe  in  cases  due  to  arsenic. 
The  A'asomotor  phenomena  are  also 
very  striking  in  the  arsenical  cases 
and  very  rarely  present  in  the  alco- 
holic. In  the  present  epidemic,  ataxia 
has  been  frequently  noted  in  the 
arsenical  cases,  but  it  is  compara- 
tively infrequent  in  the  alcoholic.  J. 
S.   Bury   (Medicine,  Mar.,  1901). 

The  most  convenient  tests  for  ar- 
senic in  the  urine  are  the  following: — 

1.  Reijiscli's  Test. — This  is  made  by 
adding  to  the  urine,  preferably  al- 
ready concentrated  by  boiling,  %  of 
its  volume  of  hydrochloric  acid  and  a 
bit  of  shining  copper-foil.  The  mix- 
ture is  boiled  for  some  minutes,  when, 
if  arsenic  be  present,  the  copper  will 
be  observed  to  tarnish  and  darken  in 
color  to  gray  or  black. 

2.  Gudzeit's  Test. — In  a  test-tube 
place  a  little  metallic  zinc,  a  few  cubic 
centimeters  of  dilute  hydrochloric 
acid,  and  a  few  drops  of  iodine  solu- 
tion ;  then  add  a  few  cubic  centimeters 
of  the  urine.  Promptly  place  over  the 
orifice  of  the  tube  a  cap  of  filter  paper 
which  has  been  moistened  with  a 
saturated  solution  of  silver  nitrate. 
In  the  presence  of  arsenic,  a  lemon- 
yellow  color  will  appear  on  the  filter 
paper,  which  will  then  turn  black  if  a 
drop  of  water  be  placed  on  it.  It  is 
necessary,  in  performing  this  test, 
first  to  make  sure  that  the  reagents 


used  do  not  contain  arsenic ;  this  may 
be  done  by  placing  the  filter  paper 
for  a  few  minutes  over  the  mouth  of 
the  tube  before  the  urine  has  been 
introduced  (Todd). 

TREATMENT  OF  CHRONIC 
ARSENIC  POISONING.— In  addi- 
tion to  the  removal  of  the  patient 
from  further  contact  with  the  drug, 
elimination  of  the  arsenic  already 
present  in  the  system  should  be 
hastened  by  means  of  potassium 
iodide,  saline  enteroclysis,  and  purga- 
tion. The  disturbances  in  the  gastro- 
intestinal tract  should  be  treated  with 
bismuth,  demulcents,  and  other  like 
sedatives.  Plenty  of  good  food  should 
be  given  to  counteract  the  emaciation 
likely  to  be  present.  Arsenical  neu- 
ritis, if  it  exists,  may  require  anal- 
gesics at  first;  later,  massage  and 
electric  treatment  will  be  indicated 
to  re-establish  the  function  of  the 
affected  nerves  and  prevent  muscular 
atrophy. 

In  the  treatment  of  arsenical 
neuritis  the  writer  insists  upon  rest 
in  bed,  and  under  no  circumstances 
should  there  be  massage  of  the  af- 
fected limbs.  The  pain  should  be 
relieved  by  antipyrin,  acetphenetidin, 
or  morphine,  if  necessary.  Warm 
fomentations  are  also  useful  in  re- 
lieving the  pain.  Sodium  salicylate 
and  potassium  iodide  are  of  some 
service.  Strychnine  should  not  be 
given  early  in  the  affection.  J.  S. 
Bury  (Medicine,  Mar.,  1901). 

THERAPEUTICS.  —  Internal 

Uses. — In  certain  anemias  arsenic  in 
moderate  doses  increases  the  number 
of  erythrocytes,  and  is  therefore  espe- 
cially useful  in  progressive  pernicious 
anemia  and  in  secondary  anemias 
where  the  red-cell  count  is  low.  Un- 
fortunately, its  beneficial  effect  is  gen- 
erally not  of  long  duration,  a  relapse 
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usually  taking  place  at  a  time  when  the 
prospects  of  recovery  seem  brightest. 
In  chlorosis  arsenic  is  ineffective 
when  given  alone,  but  assists  the 
action  of  iron  if  administered  in  com- 
bination with  it.  In  the  several  forms 
of  leukemia  and  in  pseudoleukemia 
arsenic  is  one  of  our  most  useful  reme- 
dies, tending  in  many  cases  both  to 
diminish  the  number  of  white  cells  and 
increase  the  erythrocytes;  on  the 
whole,  however,  the  results  are  even 
less  to  be  depended  upon  than  in  the 
progressive  pernicious  type  of  anemia. 
The  most  convenient  method  of  pre- 
scribing arsenic  in  these  cases  is  to 
give  Fowler's  solution  internally,  be- 
ginning with  doses  of  2  minims  r0.12 
c.c.)  after  each  meal  and  increasing  by 
1  minim  f0.06  c.c. )  every  day,  provided 
no  untoward  effects  appear,  until  15  or 
20  minims  rO.9  to  1.2  c.c.)  are  being 
taken.  The  medication  should  be  inter- 
mitted for  a  week  at  rather  frequent 
intervals  in  order  to  avoid  excessive 
storage  of  the  drug  in  the  viscera. 

In  various  cachectic  conditions  ar- 
senic not  only  tends  to  improve  the 
condition  of  the  blood,  but  exerts  a 
very  favorable  effect  upon  the  general 
nutritive  state  by  virtue  of  its  so-called 
"alterative"  action.  Thus,  in  the  ca- 
chexia of  chronic  malaria,  especially  in 
cases  where  the  specific  effect  of 
quinine  has  worn  off,  arsenic  in  the 
form  of  ascending  doses  of  Fowler's 
solution  or  the  trioxide  is  a  remedy  of 
acknowledged  worth.  In  the  neuralgic 
paroxysms  of  masked  intermittent 
fever,  arsenic  is  also  often  of  great 
value.  Its  effect  may  oftentimes  be  en- 
hanced by  combination  with  iron  and 
quinine.  As  a  rule,  full  doses  of  ar- 
senic are  required  in  malaria.  Where, 
after  a  time,  the  stomach  rebels  under 
it,  the  hypodermic  method  of  adminis- 


tration should  be  resorted  to.  Accord- 
ing to  Dowmie  arsenic  is  valuable  as  a 
prophylactic  against  malaria.  Some 
authors  counsel  the  administration  of 
arsenic  and  iron  in  ordinary  cases  of 
intermittent  fever,  after  the  paroxysms 
have  been  subdued  with  quinine. 

The  progress  of  malignant  tumors 
such  as  epithelioma  and  sarcoma 
is  sometimes  retarded  by  the  inter- 
nal administration  of  arsenic.  Koe- 
nigsberg  reported  a  case  of  sarcoma 
of  the  head  of  the  tibia  which  he 
claimed  had  recovered  through  the  in- 
fluence of  this  remedy.  It  is  well 
known,  too,  that  various  forms  of 
verruca,  including  the  common  wart, 
are  sometimes  caused  rapidly  to  dis- 
appear by  arsenic,  given  in  conjunc- 
tion with  external  treatment;  the  use  of 
the  drug  is  especially  advantageous 
where  multiple  lesions  are  present. 
]\Iuller  recommends  for  children  Fow- 
ler's solution  in  the  commencing  dose 
of  Yx  minim  three  times  a  day  grad- 
ually increased. 

In  the  various  painful  neuroses  in- 
cluded under  the  name  gastralgia. 
Sawyer  strongly  recommends  the  trial 
of  arsenic  trioxide  in  ^'24-g'rain  ("0.0027 
Gm.)  doses,  given  in  a  pill  with  2  or  3 
grains  (0.13  to  0.2  Gm.)  of  extract  of 
gentian  three  times  daily,  midway  be- 
tween meals.  In  cases  of  moderate 
severity,  according  to  this  author,  no 
other  treatment  is  needed,  though  in 
more  pronounced  cases,  counterirrita- 
tion  to  the  epigastrium  should  be  used 
in  addition.  A  varied  dietary  should 
at  the  same  time  be  prescribed,  and 
the  arsenic  continued  for  some  weeks. 

In  diabetes  mellitus  arsenic  is  fre- 
quently of  service.  Forchheimer  pre- 
fers it  to  opium  in  this  affection  and 
recommends  that  it  be  given  in  the 
form  of  Fowler's  solution  in  ascending 
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doses  until  mild  toxic  effects  are  pro- 
duced, when  the  dose  should  be  grad- 
ually diminished.  It  is  especially  indi- 
cated in  the  severe  cases,  in  combina- 
tion with  the  usual  dietetic  treatment, 
and  is  very  valuable  in  neurotic,  de- 
bilitated subjects.  Forchheimer  found 
that  repeated  courses  of  arsenic  did  not 
lose  their  effect  in  diminishing  the 
glycosuria  and  the  production  of  ace- 
tone bodies. 

In  bronchial  asthma  arsenic  is  not 
infrequently  a  useful  remedy  for  con- 
tinuous administration  in  the  intervals 
between  paroxysms.  The  best  results 
according  to  Musser  are  obtained  in 
the  young.  Arsenic  may  also  with  ad- 
vantage be  added  in  the  cigarettes  of 
stramonium  and  hyoscyamus  leaves 
often  used  in  this  afifection.  Prevailing 
views  as  to  the  action  of  arsenic  offer 
no  definite  clue  as  to  the  manner  in 
Avhich  the  drug  exerts  its  effects  in 
asthma. 

The  same  is  true  of  the  use  of  ar- 
senic in  the  vomiting  of  pregnancy,  as 
recommended  by  Aulde,  who  prescribes 
it  in  the  following  combination : — 

B  Arseni    trioxidi, 
Ext.   ignaticB, 

of   each    gr.  ss    (0.03    Gm.). 

Pidv.     ipecacuanhce, 
Ext.     rhamni    pur- 

shiancs,   ..of  each  gr.  xv    (1.00  Gm.). 
Olei  gaulthericB,    ..    mi'}    (0.12  c.c). 
M.  et  ft.  in  pil.  no.  xx. 
Sig. :     One  pill  after  meals. 

The  patient  should  be  advised  to  re- 
strict the  use  of  fluids  at  meals,  and 
drink  principally  between  meal  hours. 

The  favorable  influence  of  arsenic 
upon  nutrition  also  renders  it  useful 
in  pulmonary  tuberculosis.  Bonney 
finds  that  through  its  employment  a 
marked  improvement  in  the  appetite 
sometimes  occurs.    He  advises  the  use 


of  1  minim  (0.06  c.c.)  of  Fowler's 
solution  three  times  daily  as  an  initial 
dose,  cautiously  increased  to  5  minims 
(0.3  c.c).  The  preparation  should  be 
given  in  a  half-glassful  of  water  after 
meals,  and  may,  if  desired,  be  com- 
bined with  strychnine.  After  two 
months  its  administration  should,  as  a 
rule,  be  stopped,  at  least  for  a  time. 
Arsenic  has  been  credited  by  some  with 
the  power  of  arresting  night-sweats  in 
phthisis. 

In  rickets  small  doses  of  arsenic 
have  sometimes  proven  of  great  value. 
In  arthritis  deformans  arsenic  is 
among  the  drugs  which,  if  given  early 
in  the  disease,  do  the  most  good.  It 
may  with  advantage  be  alternated  with 
iron,  and  should  be  administered  for 
some  months  after  the  preliminary 
acute  manifestations  have  disappeared. 
In  the  treatment  of  certain  nervous 
conditions,  especially  chorea  and  neu- 
ralgias, arsenic  has  a  well-deserved 
reputation.  In  the  former  affection  it 
should  be  given  in  rapidly  ascending 
doses  until,  in  a  child  10  years  old,  e.g., 
35  minims  (2.1  c.c.)  of  Fowler's  solu- 
tion are  being  taken  daily,  or  vomiting 
appears.  If  no  untoward  effect  shows 
itself,  the  amount  given  should  be  grad- 
ually decreased.  In  chronic  choreic 
cases  large  doses  often  prove  very 
effective  where  smaller  ones  have  al- 
ready been  found  useless.  The  drug 
should  be  given  after  food,  and  the 
little  patient  required  to  lie  down  for  a 
half-hour  afterward  in  order  to  avoid 
nausea  and  vomiting. 

The  writer's  experience  sustains 
the  view  that  minute,  long-continued 
doses  of  arsenic  exert  a  stimulating 
action  on  nerve  tissue.  The  benefit 
was  marked  in  8  out  of  12  cases  of 
multiple  sclerosis  in  his  experience. 
The  improvement  was  at  first  mostly 
subjective,    the    patients    gaining    in 
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weight  and  feeling  better  generally, 
and  this  was  soon  followed  by  better 
functioning  of  the  legs,  some  patients 
even  being  able  to  take  long  walks, 
when  before  they  could  not  even 
stand  without  assistance.  The  best 
results  were  obtained  in  cases  of  un- 
complicated multiple  sclerosis  in 
which  the  optic  nerve  was  still  in- 
tact. H.  Willige  (Miinch.  med. 
Woch.,  Mar.  22,  1910). 

In  many  chronic  skin  diseases  ar- 
senic is  a  most  valuable  remedy,  though 
in  acute  cutaneous  conditions  it  is,  on 
the  contrary,  harmful.  It  is  conceded 
to  improve  in  some  way  the  nutrition 
of  the  superficial  layers  of  the  skin. 
Psoriasis  is  in  many  instances  con- 
siderably benefited  by  Fowler's  solution, 
given  in  doses  of  3  to  5  minims  (0.18  to 
0.3  c.c.)  in  water  after  meals,  slowly  in- 
creased until  the  maximum  of  benefit 
is  obtained  or  the  limit  of  tolerance  is 
reached.  According  to  Stelwagon,  the 
official  solution  of  sodium  arsenate 
is  better  borne  in  patients  with  sensi- 
tive digestive  tracts  than  Fowler's  solu- 
tion, and  should  therefore  be  given  the 
preference  over  it.  This  author  also 
suggests  that  in  robust,  plethoric  pa- 
tients exhibiting  lesions  of  distinctly 
inflammatory  aspect,  liquor  potassii  hy- 
droxidi,  in  doses  of  10  to  30  minims 
(0.6  to  1.8  c.c),  be  given  in  combination 
with  the  arsenic  preparation.  It  has 
been  recommended  to  begin  the  arsenic 
treatment  in  psoriasis  with  a  saline 
diuretic  such  as  potassium  acetate  or 
bitartrate.  In  rebellious  cases  of  the 
disease,  or  where  prompt  effects  are 
particularly  desired,  hypodermic  injec- 
tions of  Fowler's  solution  or  of  sodium 
cacodylate  may  be  given.  Herxheimer 
gave  intravenous  injections  of  arsenic 
trioxide  in  25  cases  of  psoriasis,  in 
doses  ascending  from  %o  grain  (0.001 
Gm.)    to   ji   grain    (0.016   Gm.) ;    10 


cases  were  completely  cured,  6  much 
relieved,  and  9  reported  as  still  under 
treatment,  but  greatly  improved. 

In  some  cases  of  chronic  eczema, 
where  moisture  is  absent  from  the 
lesions,  and  the  latter  are  chiefly  pap- 
ular and  scaly,  arsenic  is  to  be  remem- 
bered as  of  possible  benefit;  it  is  not  by 
any  means  so  dependable,  however,  as 
in  psoriasis,  and  in  some  cases  in  which 
it  is  tried  may  have  to  be  given  up  be- 
cause of  aggravation  of  the  disease. 

In  acne  of  the  slowly  evolving  pap- 
ular type,  especially  where  anemia  is 
present  in  addition,  arsenic  often  proves 
effective,  though  the  digestion  may  be 
disturbed  by  it  if  it  is  not  cautiously 
used.  In  more  acute  types  of  acne  it  is 
likely  to  do  more  harm  than  good. 

Other  skin  diseases  in  which  arsenic 
has  proven  of  special  value  are  pem- 
phigus (in  which  it  should  be  given 
for  a  prolonged  period  in  gradually 
increasing  doses),  lichen  planus,  der- 
matitis herpetiformis,  and  alopecia 
areata.  It  may  also,  though  less 
frequently,  prove  beneficial  in  resistant 
cases  of  seborrhea  and  chronic  urti- 
caria. 

It  may  be  generally  stated  that 
arsenic  is  a  drug  of  undoubted  value 
in  a  limited  number  of  skin  diseases, 
especially  in  psoriasis,  lichen  planus, 
and  acute  pemphigus.  It  is  useful  in 
the  quiescent  stages  of  the  first  two 
diseases  when  the  active  inflamma- 
tory symptoms  have  subsided.  Even 
when  used  in  appropriate  cases  and 
at  the  proper  stage,  it  often  fails 
lamentably  to  fulfill  one's  expecta- 
tions. It  is,  therefore,  a  remedy  of 
great  unreliability.  In  the  remaining 
long  list  of  skin  affections,  arsenic  is 
either  of  slight  value  or  of  no  utility 
whatsoever.  It  sometimes  accom- 
plishes some  incidental  good  in  skin 
diseases  when  its  administration  is 
indicated  by  the  condition  of  the 
patient's  nervous  system. 
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Arsenic  is  excessively  and  indis- 
criminately prescribed  by  practi- 
tioners in  the  treatment  of  skin 
diseases.  Evidence  of  its  frequent 
and  unnecessary  administration  is 
too  often  brought  to  the  attention  of 
the  specialist.  The  practitioner's  rule 
appears  to  be:  "When  in  doubt  as 
to  treatment,  give  arsenic."  The 
specialist,  on  the  other  hand,  with- 
holds arsenic  except  when  specially 
indicated.  Those  who  are  best  quali- 
fied to  judge  find  that  other  remedies, 
internal  and  local,  in  many  instances 
render  the  use  of  arsenic  unnecessary. 

Arsenic  is  a  potent  drug  exercising 
a  stimulating  and  later  on  irrita- 
tive influence  upon  nerve  structure. 
When  used  in  too  large  doses  or  over 
protracted  periods,  it  may  produce 
profound  structural  changes  in  the 
nerves.  Sensory,  motor,  and  trophic 
disturbances  of  a  serious  character 
have  resulted  from  its  injudicious 
use. 

The  noxious  influence  of  arsenic  is 
often  exerted  upon  the  skin.  Not 
only  are  inflammatory  dermatoses 
commonly  aggravated  by  its  use,  but 
a  great  variety  ■  of  skin  manifesta- 
tions may  be  produced  by  toxic  doses. 
In  chronic  arsenic  poisoning,  erythem- 
atous, papular,  and  vesicular  erup- 
tions may  appear,  simulating  various 
dermatoses.  A  generalized  pigmenta- 
tion occasionally  develops,  and  hyper- 
keratosis of  the  skin,  especially  of 
the  palms  and  soles,  is  not  un- 
common. A  considerable  number  of 
cases  of  cancer  of  the  skin  have  not 
been  reported  following  the  long- 
continued  use  of  arsenic.  Some  of 
these  have  necessitated  amputation  of 
members,  and  at  least  4  cases  have 
terminated  fatally. 

In  view  of  the  serious  results  men- 
tioned, practitioners  should  exercise 
more  caution  in  prescribing  arsenic. 
The  drug  should  not  be  administered 
unless  there  is  a  good  reason  for  its 
use,  and,  above  all,  patients  must  be 
instructed  not  to  continue  the  remedy 
upon  their  own  judgment,  as  is  so 
commonly  done.  Physicians  should 
not   permit   prescriptions   for   arsenic 


to  be  renewed  without  their  specific 
sanction.  Jay  F.  Schambcrg  (Thera- 
peutic Gazette,  June   15,   1908). 

[The  production  of  cancer  through  the 
injudicious  use  of  arsenic  recalls  a  series 
of  cases  of  arsenical  cancer  described  by 
Mr.  Jonathan  Hutchinson  some  years 
ago  (London  Letter  Jour.  Amer.  Med. 
Assoc,  Aug.  16,  1902).  The  patient  was 
an  old  man  who  was  first  seen  in  Septem- 
ber, 1889,  when  he  was  70.  He  then  had 
an  ulcer  of  some  standing  on  his  right 
forefinger  and  another  on  the  back  of  the 
right  shoulder,  just  where  the  braces 
might  have  rubbed.  The  palms  were 
rough  and  corneous,  which  led  Mr. 
Hutchinson  to  diagnose  at  once  arsenical 
cancer.  Investigation  proved  that  he  had 
taken  much  arsenic.  Amputation  of  the 
finger  and  free  excision  of  the  ulcer  on  the 
shoulder  v/ere  performed.  Microscopic 
examination  showed  that  both  ulcers 
were  squamous-celled  epitheliomata.  A 
year  later  a  subcutaneous  growth  was 
present  near  the  scar  on  the  shoulder.  On 
excision  it  was  found  to  be  a  "soft  car- 
cinoma of  the  acinous  type."  When  the 
patient  was  shown,  the  scar  of  the  ampu- 
tation of  the  finger  was  horn-like  and 
crossing  it  was  a  deep  fissure,  florid  at 
the  bottom.  The  palms  were  roughened 
by  numerous  corns;  some  were  also 
present  on  the  sides  and  backs  of  the 
fingers.  There  were  many  little  patches 
of  dry,  roughened  skin  on  the  trunk  and 
limbs.  The  skin  of  the  soles  was  thickened 
on  all  parts  exposed  to  pressure.  On  the 
face  were  scabrous  patches,  any  of  which 
might  be  the  beginning  of  more  serious 
danger.  There  were  also  a  few  on  the 
bald  scalp.  There  were  enlarged  glands 
in  both  axillae  and  in  the  right  posterior 
triangle  of  the  neck.  About  the  age  of  20 
the  patient  developed  psoriasis,  which  re- 
lapsed from  time  to  time  all  his  life.  He 
was  repeatedly  under  drug  treatment  and 
a  few  years  prior  to  the  first  consultation 
he  took  7  minims  of  Fowler's  solu- 
tion thrice  daily,  until  is  disagreed. 
The  symptoms  were  emaciation,  debility, 
numbness  in  the  feet  and  hands,  and  tin- 
nitus. Mr.  Hutchinson's  original  paper  on 
arsenical  cancer  was  presented  to  the 
Pathological  Society  in   1887,  and  general 


144 


ARSENIC    (SAJOUS). 


incredulity  was  felt  as  to  its  connection. 
Subsequent  observations  are  few.  In  1894 
Mr.  Arbuthnot  Lane  recorded  the  case 
of  a  man,  aged  63,  who  had  taken  arsenic 
for  psoriasis  about  half  his  life.  In  1892 
an  epithelioma  two  inches  in  diameter  was 
excised  from  the  back  of  the  forearm.  In 
1893  there  were  3  distinct  cancerous  ulcers 
on  the  scrotum,  and  in  December,  1893, 
and  January,  1894,  new  ulcers  on  the  same 
part.  Mr.  Hutchinson  subsequently  de- 
scribed the  following  cases  of  arsenical 
cancer:  1.  A  man,  aged  35,  had  keratosis 
of  the  palms  and  had  three  growths  ex- 
cised from  different  parts  in  7  years.  2.  A 
man,  aged  46,  was  emaciated  and  very  ill. 
Cancer  developed  in  an  old  psoriasis  patch 
on  the  abdomen  arid  also  on  the  back. 
His  hands  became  harsh  and  dry,  but 
corns  did  not  form.  He  had  taken  arsenic 
since  the  age  of  14.  3.  A  lady  had  taken 
arsenic  for  long  periods  for  lupus.  In 
December,  1888,  her  palms  and  soles  were 
in  a  condition  of  keratosis  and  arsenic  was 
forbidden.  In  July,  1890,  the  palms  and 
soles  had  recovered.  At  one  time  in  1877, 
while  taking  arsenic,  the  edge  of  the  lupus 
patch  assumed  the  hard-rolled  condition 
of  rodent  ulcer.  4.  A  lady,  aged  45,  who 
for  a  long  time  had  keratosis  of  the  palms, 
had  a  squamous-celled  epithelioma  of  the 
neck  as  big  as  a  child's  fist.  Thickened, 
ulcerated  skin  had  twice  been  excised 
from  her  palms.  The  interval  between  the 
date  of  suspension  of  arsenic  and  the 
development  of  keratosis  may  be  pro- 
longed over  many  years.  In  1  typical  case 
of  arsenical  cancer  the  arsenic  was  taken 
in  early  life  and  the  cancer  did  not  develop 
until  senility.     Ed.] 

The  use  of  arsenic  in  skin  diseases 
is  much  more  restricted  than-  form- 
erly. It  is  generally  agreed  that  it  is 
contraindicated  in  acute  inflamma- 
tory conditions  of  the  skin,  and  this 
excludes  its  use  in  acute  eczema. 
Authorities  are  about  evenly  divided 
as  to  its  value  in  chronic  eczema,  but 
the  writer  cannot  recall  a  single  in- 
stance in  his  experience  in  which  it 
seemed  to  be  of  the  slightest  use. 
In  psoriasis,  on  the  other  hand,  der- 
matologists are  practically  agreed  in 
attributing  to  it  a  certain  value.     It  is 


not  adapted  to  all  cases,  however, 
and  is  sometimes  disappointing.  It 
seems  to  do  best  in  recent  cases  and 
such  as  have  not  had  other  arsenical 
treatment.  In  lichen  planus  it  is 
generally  admitted  to  be  a  useful 
remedy.  It  is  most  effective  when 
the  eruption  occurs  in  limited  areas 
and  when  there  is  little  or  no  itching. 
If  the  greater  part  of  the  skin  is  in- 
volved and  there  is  marked  pruritus, 
it  is  apt  to  aggravate  the  latter  and 
seems  to  influence  the  course  of  the 
disease  but  little.  In  such  cases 
other  remedies,  such  as  the  salicy- 
lates, will  be  found  more  useful.  In 
pemphigus,  while  hardly  a  specific 
or  even  curative,  it  is  one  of  the  most 
useful  internal  remedies,  diminishing 
the  liability  to  relapse  and  lengthen- 
ing the  intervals  between  the  out- 
breaks. Much  the  same  can  be  said 
as  regards  its  value  in  dermatitis 
herpetiformis. 

There  is  considerable  evidence 
that  arsenic,  especially  when  given 
hypodermically,  is  sometimes  useful 
in  sarcoma  of  the  skin,  and  more 
particularly  in  the  form  described 
by  Kaposi  as  "idiopathic  multiple 
hemorrhagic  sarcoma."  The  writer 
has  seen  an  apparent  arrest  of  the 
disease  under  its  influence.  In  a  small 
number  of  cases  arsenical  treatment 
has  appeared  to  be  useful  in  mycosis 
fungoides,  but,  in  the  opinion  of  most 
authors,  little  is  to  be  expected  from 
it  in  the  majority  of  cases.  M.  B. 
Hartzell  (Jour.  Amer.  Med.  Assoc, 
Oct.  31,  1908). 

In  certain  constitutional  diseases,  due 
to  animal  parasites,  other  than  malaria, 
which  has  already  been  mentioned,  ar- 
senic has  an  important  field  of  use.  In 
trypanosomiasis  it  has  been  found 
particularly  effective,  and  is  adminis- 
tered chiefly  in  the  form  of  atoxyl 
(q.v.).  For  information  concerning 
the  arsenic  preparations  lately  brought 
into  use  in  syphilis,  the  reader  is  re- 
ferred to  the  headings  Dioxydiamido- 
arsenobenzol,     Cacodylic     acid,     etc. 
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Donovan's  solution  (liquor  arseni  et 
hydrargyri  iodidi)  has  been  exten- 
sively employed  in  the  anemia  of 
syphilis,  and  combines  the  beneficial 
influences  of  the  3  remedies  which  are 
of  greatest  value  in  this  affection. 

In  cases  of  syphilis  which  no  longer 
respond   to   mercury,   the   writer   has 
used  successfully  a  solution  of  arsenic 
which  consists  of  1   Gm.    (IS  grains) 
arsenic     trioxide     and    2.25     c.c.     (36 
minims)   normal  soda  solution  in  100 
c.c.    (3%   ounces)    of    distilled   water, 
representing-  a  1  per  cent,  solution  of 
sodium  arsenite,   a  solution  which  is 
very     slightly     alkaline.       Its     hypo- 
dermic use  does   not  cause  more  in- 
couA'cnience     than     an     injection     of 
morphine,  while  its  intramuscular  in- 
jection is  painless.     Lately  the  writer 
has    used    the    intramuscular   method 
(glutei)    exclusively    and    has    never 
seen   the    slightest   tendency   to    sup- 
puration.    The   skin   before   injection 
is  disinfected  with  an  alcoholic  solu- 
tion of  iodine   and  potassium  iodide, 
and  the  site  of  injection  is  sealed  with 
a   mixture   of  this   iodine    solution,    1 
part,  to  4  of  tincture  of  benzoin.     A. 
Hertzfeld  (Jour.  Amer.  Med.  Assoc, 
Feb.  25,   1911). 
A   new   therapeutic   use    of    arsenic 
was  introduced  by  Lombroso  recently 
through    studies   conducted   by   Coletti 
and      Perugini,      viz.,      in      pellagra. 
Though    it    cannot   be    regarded    as    a 
specific,   it   is   nevertheless   efficient  in 
many   cases.     The   recent  observations 
of   Leroy  tend  to  show   that  the  best 
results  are  obtained  early  in  the  disease 
when  large  doses  are  given,  whereas 
small  doses  are  to  be  preferred  in  ad- 
vanced cases. 

In  his  search  for  a  remedy 
(through  some  reports  of  Coletti  and 
Perugini)  Lombroso  got  the  idea  of 
using  arsenic,  and  he  says,  after  ex- 
perience with  the  drug,  that  the  re- 
sults exceeded  by  far  his  expecta- 
tions. He  does  not  regard  arsenic 
(IS    a   true    specific   for    pellagra    and 


admits  that  it  does  not  cure  all  cases, 
but  he  thinks  it  is  a  very  valuable 
remedy,  and  that  it  acts  in  a  certain 
sense  as  an  aatidote  for  the  toxins 
of  spoiled  maize,  to  which  he  attrib- 
utes the  disease.  As  an  antidote  he 
compares  it  to  the  action  of  opium  in 
alcoholism  and  mercury  and  the 
iodides  in  syphilis.  Sodium  chloride 
he  seems  to  think  has  probably  an 
equally  powerful  effect,  but  a  very 
much  more  restricted  field. 

He  uses  arsenic  in  the  form  of 
Fowler's  solution  in  dosage  of  5,  10, 
15,  20,  and  30  drops  (0.3,  0.6,  0.9,  1.2, 
1.8  c.c),  or  in  the  form  of  pure  ar- 
senous  acid  (arsenic  trioxide)  dis- 
solved in  slightly  alcoholized  water, 
in  doses  of  Mo  to  %o  mg-  (%560  to 
/4280  gr-)>  increasing,  according  to 
tolerance,  up  to  0.001,  0.002,  or  0.003 
grams  (%4,  %2,  %o  gr.)  and  very 
rarely  even  to  0.01  gram  (%  gr.). 
The  -administration  of  the  drug  is 
suspended  for.  a  few  days  from  time 
to  time.  He  cautions  against  certain 
dangers  in  its  use,  however,  and  men- 
tions as  dangerous  symptoms  the 
appearance  around  the  neck  of  an 
herpetic  eruption,  profuse  salivation, 
anorexia,  vomiting,  diarrhea,  palpita- 
tion of  the  heart,  syncope,  burning 
in  the  pharynx  and  stomach,  head- 
ache, great  muscular  weakness,  and 
bronchitis.  C.  H.  Lavinder  (Public 
Health  Reports,  Sept.  10,  1909). 

The  majority  of  cases  of  pellagra 
will  at  some  time  or  other  be  bene- 
fited by  arsenic.  Early  in  the  disease 
its  action,  when  given  in  large  doses, 
appears  to  be  almost  specific,  whereas 
late,  when  extensive  nerve  degenera- 
tions have  taken  place,  benefit  is  only 
to  be  derived,  in  the  author's  opinion, 
with  small  doses.  In  the  earlier 
stages  he  has  had  the  best  results 
with  soamin  administered  hypoder- 
mically,  starting  with  1-grain  (0.065 
Gm.)  doses  every  other  day  and  in- 
creasing up  to  3  or  more  grains  (0.2 
Gm.)  to  the  dose  until  from  75  to  100 
grains  (4.8  to  6.5  Gm.)  have  been 
given,  followed  by  a  period  of  rest 
for  a  couple  of  weeks,  then  another 
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course  of  the  drug  if  necessary.     For 
internal    use    he    believes    Donovan's 
solution  to  give  results  slightly  supe- 
rior   to    those    of    Fowler's    solution. 
The  method  recommended  by  Babes, 
of    using    atoxyl    hypodermically,    ar- 
senic  trioxide   internally   in   ^o-grain 
(0.0022  Gm.)  doses,  and  about  1  dram 
(4    Gm.)    of    a    2    per    cent,    arsenic 
trioxide    ointment    rubbed    into    the 
skin,  would  seem  valuable  in  the  early 
stages.     Louis  Leroy  (Southern  Med. 
Jour.,  Mar.,  1912). 
External   Uses. — The   slow   caustic 
action  of  arsenic  has  led  to  its  free 
use  for  the  eradication  of  superficial 
malignant    growths    such    as    epithe- 
lioma.    In  general,  excision  with  the 
knife   is    to    be    regarded    as    the    best 
course  to  be  followed  in  growths  of  a 
papillomatous    nature    as    well    as    in 
those  which,  though  extending  deeply, 
are  small  and  of  definite,  regular  out- 
line, permitting  of  ready  removal  with 
but  little   disfiguration.     Where,  how- 
ever, the  growths  are  more  superficial 
and  less  definite  in  their  outline,  many 
dermatologists  countenance  the  use  of 
caustics,  and  of  these  arsenic  is  among 
the  most  useful  because  it  possesses  to 
a  certain  extent  the  property  of  sparing 
normal  tissues  and  limiting  its  effects 
to   the   morbid   cells.      In   cases   where 
operative  excision  is  refused,  treatment 
with  arsenic  is  also  justifiable.    The  ap- 
plication of  Marsden's  paste,  consisting 
of  2  parts  of  arsenic  trioxide  to  1  part 
of  mucilage  of  acacia,  or  of  a  mixture 
of    the    same    ingredients    in    different 
proportions,    has    generally    been    fol- 
lowed with  the  desired  result.    A  layer 
of  paste  being  applied  over  the  growth, 
a  piece  of   dry  lint  is  placed  over  it, 
overlapping  the  paste  one-half  inch  all 
around.    After  ten  minutes  the  overlap- 
ping lint  is  carefully  cut  away  and  the 
paste  is  allowed  to  dry.     After  two  or 
three  days  poultices  are  applied  at  short 


intervals  until  the  redness  and  swelling 
present  subside.  A  line  of  demarcation 
appears  around  the  lesion,  the  skin 
ulcerates,  and  the  fissure  formed  grad- 
ually extends  until  the  epitheliomatous 
mass  comes  away.  The  result  of  the 
caustic  treatment  with  arsenic  is  ob- 
tained more  slowly  than  with  other 
agents  such  as  potassium  hydroxide, 
and  the  pain  is  more  prolonged,  if  less 
acute.  Cases  of  poisoning  due  to  its 
absorption  from  the  skin  have  been  re- 
ported, but  the  danger  is  not  such  as  to 
interfere  with  its  careful  use. 

Morphine  and  cocaine  have  been  of 
only  slight  assistance  in  controlling 
the  pain  caused  by  arsenical  paste  in 
the  treatment  of  cancer.  The  writer 
has  found  in  orthoform  a  means  by 
which  the  pain  can  be  obviated. 
Equal  parts  of  arsenic  trioxide,  gum 
acacia,  and  orthoform  made  into  a 
paste  are  applied  to  the  surface  to  be 
destroyed.  The  anesthetic  influence 
of  the  orthoform  lasts  several  hours, 
and  the  action  of  the  arsenic  trioxide 
is  in  this  way  rendered  painless.  W. 
P.  Nicholson  (Atlanta  Jour.-Rec.  of 
Med.,  vol.  i,  p.  738). 

Another  efficient,  though  somewhat 
more  troublesome,  method  of  using  ar- 
senic is  that  of  Czerny,  who  applies  a 
solution  of  1  part  of  arsenic  trioxide  in 
150  parts  of  a  mixture  of  alcohol  and 
water  in  equal  amounts.  The  first  step 
in  the  treatment  is  thoroughly  to  cleanse 
the  sore  by  vigorous  rubbing  or  scrub- 
bing, causing  a  moderate  amount  of 
hemorrhage.  The  surface  is  then  well 
moistened  with  the  solution, — pre- 
viously shaken  up, — and  the  prepara- 
tion allowed  to  dry,  preferably  without 
dressing  of  any  kind.  A  scab  forms, 
over  which  the  solution  is  applied  daily, 
until  the  former  loosens  and  is  retained 
in  place  only  by  a  few  loose  adhesions. 
These  are  divided,  the  scab  removed, 
and  a  fresh  application  of  the  arsenical 
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solution  made.  If  on  tlie  next  day  the 
resulting-  scab  is  thin,  light  yellow,  and 
easily  detachable,  this  indicates  that  the 
tissues  no  longer  comprise  any  trace  of 
cancerous  growth.  If,  on  the  other 
hand,  a  dark-colored,  firm  and  closely 
adherent  scab  again  forms,  the  treat- 
ment must  be  repeated.  The  thicker 
the  scab,  the  stronger  the  solution 
should  be  made  for  the  second  treat- 
ment, e.g.,  1  to  100  or  even  1  to  80. 
When  the  desired  result  has  been  at- 
tained there  remains  a  granulating 
wound,  covered  with  a  delicate  white 
pellicle,  which  is  to  be  dealt  with  on 
general  principles. 

C.  E.  DE  AI.  Sajous 

AND 

L.  T.  DE  M.  Sajous, 

Philadelphia. 

ARSENOPHENYLGLYCIN. 

See  Atoxyl. 

ARTERIAL  PRESSURE  AND 
BLOOD-PRESSURE.  See  Blood- 
pressure. 

ARTERIOSCLEROSIS.— DEFI- 
NITION. —  Arteriosclerosis,  chronic 
arteritis,  or,  when  the  smaller  arteries 
are  involved,  arteriocapillary  fibrosis,  is 
a  condition  characterized  by  an  increase 
in  connective-tissue  formation  accom- 
panied by  degenerative  changes,  necro- 
sis, and  calcification.  These  latter 
may  be  circumscribed  or  diffuse.  The 
fibrous  formation  occurs  chiefly  in  the 
outer  coats  and  is  referred  to  as  sclero- 
sis; the  degenerative  processes  involve 
the  intima  mainly  and  are  spoken  of  as 
atheroma. 

SYMPTOMS.— It  is  generally  ac- 
cepted that  pathological  lesions  of  the 
blood-vessels  are  present  in  the  great 
majority  of  people  over  50  years  of  age, 
particularly  males.  The  involvement 
may  be  of  some  small  portion  of  the 


cardiovascular  system  or  of  the  entire 
system,  a  local  change  in  the  aorta  or  a 
widespread  fibrosis  of  the  smaller  ves- 
sels. In  consequence  of  the  fibrous 
overgrowth  and  the  degenerative  proc- 
esses occurring  in  the  walls  of  the  ves- 
sels there  must  be  more  or  less  inter- 
ference with  the  proper  supply  of  food 
reaching  the  tissues.  There  must  then 
be  found  symptoms  of  disturbances  of 
nutrition  as  well  as  of  the  primary 
underlying  cause  that  brought  about  the 
fibrosis.  Inasmuch  as  the  blood-supply 
to  the  difi^erent  organs  of  the  body 
varies  greatly  according  to  the  impor- 
tance of  the  tissues,  the  symptoms  of 
arteriosclerosis  will  vary  also  with  the 
organ  involved. 

There  are  symptoms  of  arteriosclero- 
sis which  occur  early,  i.e.,  while  the 
progress  of  the  disease  can  still  be  ar- 
rested. These  symptoms  are  in  relation 
with  slight  and  variable  troubles  of  the 
circulation.  The  arteries  are  less  elas- 
tic, the  contractility  of  their  muscular 
coats  is  lessened,  and  as  a  result  the 
regulation  of  the  course  of  blood  is  im- 
perfect. These  phenomena  may  be  per- 
sistent or  may  appear  only  as  the  result 
of  labor  or  fatigue.  Josue  summarizes 
them  as  follows:  1.  General,  such  as 
fatigue  on  slight  exertion,  accompanied 
perhaps  by  painful  sensations,  as  in  the 
case  of  a  man  who  suffers  from  head- 
ache after  a  long  walk.  The  expres- 
sion is  indicative  of  lassitude,  or  per- 
haps discouragement.  Another  condi- 
tion is  that  of  intolerance  to  certain 
substances,  such  as  alcohol  and  tobacco. 

2.  Vasomotor,  of  the  teguments  of  the 
face.  The  patients  may  be  flushed,  or, 
on  the  contrary,  pale,  and  in  some  cases 
there  is  an  instability  of  the  vasomotor 
innervation.  Some  persons  are  pale  in 
the  morning  and  ruddy  in  the  evening. 

3.  Nervous,    shown    in   inaptitude    for 
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work,  modifications  of  character,  head- 
ache, abnormal  sensations  in  the  limbs, 
with  some  difficulty  of  movement, 
neuralgic  pains,  vertigo,  insomnia,  neu- 
rasthenia, and  the  development  of  trau- 
matic neuroses.  4.  Loss  of  hearing. 
5.  Ocular  troubles,  such  as  the  develop- 
ment of  the  arcus  senilis  on  the  cornea, 
thrombosis  of  the  central  artery  of  the 
retina,  and  spasm  of  the  smaller  retinal 
arteries.  6.  Respiratory,  a  dyspnea  in- 
duced by  comparatively  slight  exertion, 
and  a  condition  of  emphysema,  the  true 
cause  of  which  is  not  easily  to  be  recog- 
nized unless  its  possible  relation  to 
arteriosclerosis  is  considered.  7.  Epi- 
staxis,  which  may  be  one  of  the  first 
indications  of  the  change  in  the  arteries. 
8.  Edema  of  the  legs,  not  very  marked, 
in  the  absence  of  cardiac  or  renal  dis- 
ease. 9.  Caj-diac  troubles,  such  as  pal- 
pitation, sometimes  associated  with 
angina ;  in  some  cases  a  more  or  less 
marked  tachycardia  is  met  with.  10. 
Arterial  overtension,  continuous  and 
persistent,  is  a  good  sign  on  which  to 
base  a  suspicion  of  arteriosclerosis.  11. 
Renal  symptoms,  which  may  be  those 
of  great  or  little  renal  insufficiency. 

Premonitory  symptoms,  such  as  nose- 
bleed, sometimes  give  warning  of  the 
early  approach  of  softening  due  to 
arteriosclerosis.  Cardiac  hypertrophy 
with  aortic  changes,  tense  radial  artery, 
tortuous  temporal  arteries,  are  also 
early  signs.  Sclerosed  blood-vessels 
always  rupture  in  front  of  the  thick- 
ened and  stenosed  portion  of  the  ves- 
sel. Some  part  of  the  vessel  gives  way, 
but  it  is  not  severed,  only  opened  on 
one  side ;  consequently,  the  hemorrhage 
may  be  dangerous.  Spontaneous  nose- 
bleed in  individuals  over  40  years  of 
age,  which  cannot  be  traced  to  one  of 
the  ordinary  causes,  is  always  a  sus- 
picious sign  of  general  arteriosclerosis. 
If  the  ophthalmoscope  confirms  this, 
advanced  sclerosis  of  the  brain  vessels 
may  be  suspected,  and  from  it  incipient 


softening  of  the  brain.  Carl  Kompe 
(Fraenkel's  Archiv,  Bd.  ix,  Nu.  2,  S. 
181,  1899). 

The  three  principal  varieties  of  arte- 
riosclerosis which  concern  the  practi- 
tioner are :  1.  Cerebral,  with  symptoms 
of  headache,  vertigo,  wakefulness,  loss 
of  memory,  convulsions,  and  focal  le- 
sions due  to  arterial  rupture,  throm- 
bosis, or  embolism.  2.  Cardiac,  with 
symptoms  of  weak  heart ;  and  palpita- 
tion, bradycardia,  or  tachycardia,  ar- 
rhythmia ;  angina,  dysprosia,  cardiac 
asthma,  Cheyne-Stokes  breathing,  epi- 
leptiform attacks,  unconsciousness,  pas- 
sive congestion  of  the  various  organs, 
and  dropsy.  3.  Renal,  with  signs  and 
symptoms  of  chronic  fibrous  nephritis. 
As  to  treatment,  after  diagnosis  is 
made,  very  little  is  to  be  done  in  the 
way  of  remedies.  The  chief  benefit  of 
early  discovery  is  the  opportunity  to 
give  warning  to  the  patient  of  the 
necessity  of  a  change  of  habits,  of 
avoiding  mental,  moral,  and  physical 
strain  upon  the  blood-vessels  which 
already  show  signs  of  weakness.  R.  H. 
Fitz  (Boston  Med.  and  Surg.  Jour., 
April  2,  1903). 

Arteriosclerosis  may  be  divided  into 
two  main  groups  or  types :  the  lean 
and  the  corpulent.  It  is  in  the  former 
that  the  diffuse  changes  are  most  fre- 
quently encountered,  since  in  fact  the 
inevitable  tendency  of  generalized  arte- 
riosclerosis is  to  malnutrition  and  ema- 
ciation. R.  H.  Babcock  (Chicago  Med. 
Recorder,  March,  1908). 

New  sign  of  beginning  arteriosclerosis 
of  the  aorta.  Out  of  more  than  2000 
cases  the  writer  was  able  to  diagnos- 
ticate early  sclerosis  in  164  patients  not 
presenting  the  ordinary  physical  signs 
of  the  lesion,  the  diagnosis  being  cor- 
roborated by  the  later  history  of  the 
cases  and  by  radioscopy.  The  signs 
consisted  of  a  systolic  bruit  heard  over 
the  course  of  the  beginning  aorta  and 
over  the  sternum  about  the  second  and 
third  costal  cartilages  when  the  arms 
are  raised  above  the  head.  The  bruit 
comes  from  the  root  of  the  aorta  and 
is  due  to  changes  in  vibrations  of  the 
blood-column  produced  by  the  sclerotic 
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changes  and  accentuated  by  the  position 
of  the  arms.  This  sign  has  the  same 
significance  as  the  ordinary  systolic 
murmur  heard  in  patients  with  sclerosis 
of  the  aorta,  but  it  is  of  importance  be- 
cause it  is  present — ^as  in  the  164  cases 
reported — in  patients  who  do  not  give 
other  evidence  of  the  lesion,  and  is  an 
early  sign.  N.  G.  Kukovieroff  (Russki 
Vratch,  No.  51,  1910). 

Before  taking  up  the  symptoms  in  de- 
tail it  may  be  well  to  give  a  brief  de- 
scription of  the  histology  of  the  vessel 
and  its  physiology  in  relation  to  the 
carrying  on  of  the  circulation.  Con- 
cerning this  Allbutt  gives  the  following 
in  relation  to  the  general  structure  of 
the  arteries :  The  arteries  of  the  body 
may  be  roughly  divided  intO'  large, 
middle  size,  and  small ;  possessing  three 
coats, — internal,   middle,   and   external. 

1.  The  tunica  intima,  or  inner  coat, 
consists,  from  within  outward,  of  three 
distinct  layers :  (a)  An  endothelial 
lining,  in  contact  with  the  blood,  made 
up  of  delicate  nucleated  cells  joined 
together  by  a  cement  substance,  and  ar- 
ranged like  a  mosaic  pavement.  This 
endothelium,  slightly  modified  in  dif- 
ferent situations,  lines  the  whole  cardio- 
vascular apparatus,  and  its  integrity  is 
of  the  greatest  importance  in  preventing 
the  coagulation  of  blood  in  the  living 
vessels,  (b)  A  subendothelial  layer  of 
branched  connective-tissue  corpuscles 
with  intervening  cement  substance,  (c) 
A  continuous  layer  made  up  of  a  felt- 
work  of  fine  elastic  fibers  with  small 
openings  therein,  the  fenestrated  mem- 
brane of  Henle.  This  elastic  lamina  in 
the  empty,  contracted  artery  has  the  ap- 
pearance of  a  crinkled,  bright-yellow 
line. 

2.  The  tunica  media,  or  middle 
coat,  consists,  in  the  large  arteries,  of 
alternate  layers  of  elastic  fibers  and 
unstriped   muscle   fibers    arranged   cir- 


cularly. The  larger  the  artery,  the 
more  does  the  elastic  element  predomi- 
nate; whereas  in  the  arterioles  the 
muscular  coat  is,  relatively  to  the  size 
of  the  vessel,  much  better  developed, 
and  elastic  tissue  is  not  present.  If  we 
consider  the  dynamics  of  the  circula- 
tion this  difl^erence  of  structure  is  at 
once  explained ;  the  larger  arteries  by 
their  elasticity  help  to  convert  the  in- 
termittent force  of  the  heart  into  a  con- 
tinuous pressure.  The  muscle  of  the 
small  arteries,  by  a  general  tonic  con- 
traction under  the  control  of  the 
vasoconstrictor  nerves,  maintains  the 
peripheral  resistance  to  the  outflow  of 
blood,  keeping  the  arterial  system  al- 
ways overfull,  while  the  elastic-buffer 
action  of  the  large  arteries,  continually 
tending  to  overcome  this  resistance, 
causes  a  steady  flow  through  the 
capillaries. 

3.  The  tunica  adventitia,  or  external 
coat,  consists  of  connective  tissue  pos- 
sessing a  large  number  of  interspersed 
elastic  fibers,  together  with  blood- 
vessels, lymphatics,  and  nerves.  The 
blood-vessels — vaso  vasorum — serve  to 
riourish  the  walls  of  the  vessels;  tiiey 
probably  enter  the  middle  coat  of  the 
larger^  vessels.  At  any  rate,  it  is  not 
disputed  that  the  tunica  media  is  nour- 
ished by  the  blood  of  the  vaso  vasorum. 
The  lymphatics  are  numerous,  and  in 
certain  situations,  as  in  the  central 
nervous  system,  they  form  distinct  peri- 
vascular sheaths.  Vasomotor  nerves 
run  by  the  side  of  the  vaso  vasorum, 
and  over  many  of  the  larger  vessels 
important  plexuses  of  nerves  exist. 
Variations  in  the  thickness  of  the  outer 
coat  in  different  situations  in  the  body 
have  been  explained  as  adaptations  to 
resist  the  pressure  of  joints,  and  vis- 
ceral and  muscular  movements. 
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Vascular  Symptoms.  —  From  this 
brief  mention  of  the  normal  arrange- 
ment one  can  better  understand  the 
pathological  changes  and  their  action  in 
modifying  the  normal  circulatory  phe- 
nomena. In  taking  up  the  symptoms 
occasioned  by  variations  in  the  blood- 
vessel wall  we  must  take  into  considera- 
tion the  blood-vessel  at  the  seat  of  the 
change,  other  blood-vessels,  the  heart, 
and  the  tissues.  As  a  result  of  arterio- 
sclerosis there  is  a  varying  degree  of 
elasticity  of  the  blood-vessels,  either  in 
being  increased,  as  in  an  aorta  where 
the  wall  has  become  much  thinned,  or 
in  being  diminished,  as  in  those  areas 
where  the  vessel  has  become  rigid  from 
the  deposit  of  lime  salts.  If  the  rigidity 
has  been  increased  there  will  be  a 
greater  resistance  than  normal  to  dis- 
tention during  the  systolic  increase  of 
blood-pressure.  If  the  rigidity  is  not 
marked  the  normal  distention  may  be 
brought  about  as  a  result  of  an  in- 
creased contraction  of  the  left  ventricle. 
On  the  other  hand,  the  systolic  con- 
traction may  be  unable  to  cause  any 
distention.  If  the  healthy  heart  muscle 
is  able  to  overcome  the  resistance  there 
will  be  an  hypertrophy  of  the  left  ven- 
tricle. As  one  of  the  chief  char^^cteris- 
tics  of  connective  tissue  is  to  contract, 
we  will  find  that  the  lumina  of  the 
arterioles  will  become  smaller  and 
smaller.  Consequently  the  blood-pres- 
sure will  tend  to  increase  with  an 
accompanying  increase  in  the  hyper- 
trophy of  the  left  heart.  Although  this 
is  probably  not  the  entire  explanation 
of  the  hypertrophy  that  occurs  in 
arteriosclerosis,  yet  it  is  theoretically 
sufficient. 

If  the  rigidity  is  due  to  a  deposit  of 
lime  salts,  as  occurs  commonly  in  the 
aorta,  there  may  be  no  alteration  in  the 


heart  if  compensatory  changes  can  take 
place  in  the  peripheral  circulation.  As 
atheromatous  and  calcareous  changes 
are  commonly  associated  with  old  age, 
when  the  integrity  of  the  myocardium 
is  interfered  with,  the  heart  in  such  an 
involvement  of  the  aorta  will  be  flabby 
and  somewhat  dilated.  This  will  also 
be  accompanied  by  a  fall  in  blood- 
pressure. 

If  the  calcification  has  involved  many 
of  the  peripheral  vessels  as  well  as  the 
aorta  there  is  then  a  resistance  exerted 
that  cannot  be  overcome  by  an  increased 
heart's  action.  Consequently  the  left 
ventricle  not  only  will  hypertrophy,  but 
will  dilate  with,  at  the  same  time,  a  thin- 
ning of  its  walls.  If  the  rigidity  of  the 
vessel  wall  as  well  as  its  elasticity  be 
diminished,  either  generally  or  locally, 
dilatations  of  various  extent  will  occur, 
the  beginning  formation  of  aneurisms. 
Such  a  lesion,  however,  is  not  of  the 
greatest  importance  so  far  as  the  cir- 
culation is  concerned.  The  only  effect 
is  to  increase  the  capacity  of  the  arterial 
system  by  an  amount  equal  to  the  cubic 
contents  of  the  aneurism,  and  thereby 
proportionately  reduce  the  peripheral 
resistance. 

As  a  result  of  the  diminished 
elasticity  of  the  vessel  wall  there  is 
developed  an  increased  tendency  to 
rupture.  This  depends  upon  a  failure 
of  correspondence  between  the  tearing 
stress  exerted  by  the  blood-pressure  and 
the  power  which  resides  in  the  modified 
vessel  wall  to  resist  that  stress.  In  cal- 
cification of  the  aorta  the  rigid  vessel 
gives  way,  primarily  because  the  tear- 
ing stress  to  which  it  is  exposed  is 
greater  than  that  which  the  healthy 
vessel  is  called  upon  to  withstand. 
The  tearing  stress  being  greater  when 
the  radius  of  the  vessel  remains  un- 
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changed,  when  the  vessel  is  rigid  as 
in  calcitication,  than  it  is  when  the 
radius  is  increased,  when  the  vessel  is 
distensihle  as  in  health.  In  a  saccular 
aneurisni  the  tearing  stress  exerted  by 
the  blood-pressure  is  actually  lower 
than  in  the  vessel  upon  which  the 
aneurism  is  seated,  and  diminished  with 
enlargement  of  the  sac.  The  wall,  how- 
ever, gives  way  because,  thinned  by 
pressure  from  within  and  from  with- 
out, its  power  of  resisting  the  tearing 
stress  is  diminished  to  a  proportionately 
greater  extent. 

In  consequence  of  the  sclerotic 
changes,  the  lumina  of  the  vessels  may 
become  more  or  less  decreased  and 
bring  about  to  a  varying  extent  certain 
changes.  The  velocity  of  the  flow  of 
blood  in  the  proximal  and  distal  parts 
of  the  vessel  may  be  diminished.  The 
pressure  in  the  proximal  portion  may 
rise,  and  the  pressure  in  the  distal 
portion  fall.  These  changes  will,  how- 
ever, be  modified  according  as  to 
whether  the  vessel  involved  has  anasto- 
mosing branches  or  whether  it  be  a 
terminal  or  end  artery.  If  the  collateral 
circulation  is  free,  the  nutrition  of  the 
tissues  is  unaltered.  If  the  collateral 
circulation  is  poor,  the  nutrition  of  the 
tissues  suffers.  If  the  artery  is  termi- 
nal, local  anemia  is  complete  and  blood- 
less necrosis  ensues.  If  the  artery  is 
terminal,  but  regurgitation  of  blood 
from  neighboring  capillaries  or  veins 
takes  place,  the  result  is  the  formation 
of  a  hemorrhagic  infarct. 

Instances  of  arterial  hypertension 
localized  in  a  certain  region  or  side  of 
the  body.  Under  normal  conditions  the 
dorsal  artery  of  the  foot  shows  a  differ- 
ence of  about  3  cm.  mercury  and  the 
temporal  artery  of  about  7  cm.  in  com- 
parison with  the  pressure  at  the  radial 
artery.  These  differences  are  modified 
by    localized     arteriosclerosis     in     any 


region.    When  the  hypertension  is  gen- 
eral, the  writer  ascribes  it  to  some  kid- 
ney affection  if  there  is  any  tendency  to 
albuminuria.     If  the  kidneys  are  sound 
the  general  hypertension  is  usually  the 
result  of  excessive   functioning  of  the 
adrenals,  especially  if  noted  in  a  young 
patient.    The  localized  hypertension  cor- 
responds to  and  parallels  some  localized 
visceral    or    vascular   change.      Teissier 
(Bull,    de    I'Acad.    de    Med.,    Feb.    25, 
1908). 
When   considering  the   symptoms   it 
must  be  borne  in  mind  that  they  depend 
largely   upon   the   organ   involved   and 
upon    the    extent    of    the    involvement. 
The  disease  may  start  as  a  defect  of 
metabolism   before   the    production   of 
organic     changes     in     the     circulatory 
system,  and  some  authors  believe  that 
there  is  a  prodromal  and  curable  stage 
of  arteriosclerosis.    A  stage  of  toxemia 
causing   spasm   of   the   arteriocapillary 
system,  increased  peripheral  resistance, 
increased     functional    activity    of    the 
heart,    and    increased    pressure   in    the 
arteries;  but  not  necessarily  changes  in 
the  vessel  walls. 

Various  nervous  symptoms  are  to  be 
met  with  in  this  disease,  some  of  which 
are  consequences  of  the  disease,  while 
others  are  due  to  associated  organic  dis- 
eases. Those  who  suffer  with  arterio- 
sclerosis are  often  affected  at  the  same 
time  with  structural  disease  of  the  kid- 
neys, heart,  brain,  or  other  organs,  and 
it  is  always  necessary  to  distinguish  the 
symptoms  caused  by  the  associated 
conditions  from  those  which  are  directly 
due  to  arteriosclerosis.  The  error  must 
be  avoided  of  attributing  to  arterioscle- 
rosis the  symptoms  which  result  from 
purely  accidental  organic  diseases  when 
associated  with  it,  but  not  essentially 
due  to  it.  There  is  great  danger  of 
attributing  all  the  obscure  conditions  of 
senility  and  even  of  the  presenile  penod 
of  arteriosclerosis.  A.  Stengel  (Amer. 
Jour.  Med.  Sci.,  Feb.,  1908). 

In  many  instances  there  may  be  a 
widespread    involvement    without    any 
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disturbance  of  the  general  health  of 
the  individual,  who  may  seem  quite 
vigorous.  The  arteries  will  show  an 
increased  hardness,  but  no  one  organ 
may  be  sufficiently  implicated  to  give 
rise  to  symptoms  referable  to  it.  The 
patient  may  be  able  to  carry  on  his 
worl-c,  both  mental  and  physical,  most 
satisfactorily,  but  the  discovery  of  his 
condition  may  be  most  fortunate  in  that 
he  can  guard  against  a  mode  of  living 
that  would  tend  to  increase  his  arterial 
degeneration.  Such  a  case  may  show 
an  increasing  pallor,  an  anemic  appear- 
ance due  rather  more  to  a  loss  of  color- 
ing matter  of  the  blood  than  to  an 
actual  deficiency  in  the  number  of 
red  corpuscles.  There  is  generally  a 
gradual  loss  of  power,  both  physical 
and  mental,  or  at  times  nothing  may 
have  been  noticed  till  the  patient  sud- 
denly breaks  down. 

At  this  time  the  peripheral  vessels 
will  be  found  to  have  become  hardened 
and  somewhat  tortuous,  the  blood-pres- 
sure will  be  in  the  neighborhood  of  200 
mm.  of  mercury,  cardiac  hypertrophy 
may  be  noticeable,  and  some  casts  and 
albumin  be  present  in  the  urine.  There 
will  usually  be  a  history  of  neuras- 
thenia, the  patient  being  irritable  and 
suffering  from  insomnia.  Although 
such  instances  of  general  involvement 
are  encountered,  as  a  rule  quite  definite 
types  of  the  disease  can  be  constructed 
according  to  the  predominance  of  cer- 
tain symptoms  indicating  involvement 
of  special  organs. 

In  12.3  per  cent,  of  98  cases  of  arte- 
riosclerosis examined,  increased  blood- 
pressure,  usually  within  130  mm.  to  160 
mm.,  was  noted.  Two-thirds  of  the 
cases  with  increased  tension  were  asso- 
ciated with  an  accentuated  second  aortic 
tone.  However,  there  was  more  fre- 
quently an  accentuated  second  aortic 
without  increase  in  tension.    A  constant 


blood-pressure  over  170  mm.  suggests 
the  existence  of  a  chronic  interstitial 
nephritis,  even  if  albumin  be  absent 
from  the  urine.  Keigi  Sawada  (Deut. 
med.  Woch..  S.  425,  1904). 

Among  420  patients  (not  including 
anj'  cases  with  loss  of  compensation  on 
part  of  the  heart),  120  gave  evidence 
of  normal  or  diminished  pressure. 
Some  of  these  patients  were  not  aware 
of  their  vascular  lesion  and  com- 
plained of  only  few  symptoms  ref- 
erable to  it,  but  in  the  great  majority 
angina  pectoris,  arrhythmia  of  the 
pulse,  dyspnea,  and  sweUing  of  the  feet 
were  present.  Cases  with  increased 
tension  may  be  divided  into  several 
groups:  (a)  Those  without  subjective 
symptoms,  constituting  about  30  per 
cent.  The  usual  complaint  was  here 
referable  to  nervousness,  obesity,  or 
renal  or  biliary  calculi.  Some  of  the 
severest  cases  (240  to  290  mm.  pres- 
sure) belong  to  this  category,  and  the 
absence  of  symptoms  can  only  be  ex- 
plained by  a  healthy  condition  of  the 
heart,  which  was  able  to  overcome  in- 
creased resistance  in  the  capillaries. 
Accentuation  of  the  second  aortic  sound 
and  a  systolic  aortic  murmur  were  com- 
mon, (b)  In  this  group  the  subjective 
symptoms  were  slight  or  very  marked, 
but  the  kidneys  were  usually  affected. 
(c)  Here  angina  pectoris  was  very  com- 
mon. Angina  is  much  more  common 
with  low  pressure,  but  no  difference  be- 
tween the  two  forms  concerning  general 
course  or  prognosis  could  be  detected. 
The  lowest  figures  obtained  (65  mm.) 
were  in  cases  of  angina,  and  during  the 
attack  the  pressure  often  fell  30  mm. 
Improvement  may  be  accompanied  by 
either  increase  or  decrease  in  pressure. 
The  last  group  (d)  includes  5  cases  of 
intermittent  claudication.  Obesity  is 
very  common  with  arteriosclerosis,  and 
reduction  of  obesity  also  lowers  the , 
pressure.  T.  Dunin  (Zeit.  f.  klin.  Med., 
Bd.  liv,  Nu.  5  and  6,  1904). 

In  many  cases  of  even  well-marked 
arteriosclerosis  the  blood-pressure  is 
not  raised.  This  may  be  due  to  localiza- 
tion of  the  disease  to  a  part  of  the 
arterial  tree  or  to  the  fact  that  the  heart 
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may  be  giving  up  the  struggle,  the  once 
high  pressure  having  fallen.  Tn  many 
cases  of  arteriosclerosis  the  blood-pres- 
sure is  above  normal.  In  a  given  case 
in  which  the  pressure  is  raised  it  cannot 
be  assumed  that  it  is  high  because  of 
the  disease  of  the  vessel  walls,  nor  that 
the  sclerosis  is  due  to  the  increased 
pressure.  The  arterial  stiffening  may 
be  due  to  syphilis  and  the  hyperpyesis 
to  some  intercurrent  condition  of  nerv- 
ous or  toxic  nature  which  may  be  re- 
movable by  suitable  treatment.  Rudolf 
(Amer.  Jour.  Med.  Sci.,  Sept.,  1908). 

In  the  great  majority  of  his  cases 
the  blood-pressure  was  found  by  the 
writer  very  much  higher  shortly  after 
rising  than  later  in  the  day,  especially 
in  patients  not  confined  to  bed.  This 
rise  has  been  particularly  marked  in 
patients  troubled  with  flatulence,  but  by 
no  means  confined  to  them.  Various 
causes  probably  contributed  to  this. 
The  reflex  stimulation  of  the  heart  by 
the  distention  is  possibly  one  cause ;  the 
absence  of  the  pressure-lowering  in- 
fluence of  digestion  and  of  the  other 
activities  of  the  day  and  evening  is 
probably  another,  and  the  tonic  effect 
of  the  prolonged  rest  and  sleep  upon 
the  heart  must  also  be  a  factor.  Board- 
man  Reed  (So.  Cal.  Pract,  Aug.,  1911). 

These  local  manifestations  can  be 
considered  under  three  headings:  (1) 
cardiovascular  symptoms,  (2)  nervous, 
and  (3)  renal.  Sometimes  the  pul- 
monary symptoms  may  be  prominent. 

Cardiovascular  Symptoms. — In  the 
first  stages,  owing  to  the  increased  pe- 
ripheral resistance,  a  pure  hypertrophy 
of  the  left  ventricle  occurs,  and  of  the 
right  ventricle  to  a  less  and  variable 
degree.  The  area  of  cardiac  dullness 
is  increased  and  the  impulse  is  displaced 
outward  and  slightly  downward.  There 
may  be  reduplication  of  both  first  and 
second  sounds,  and  the  latter  over  the 
aortic  cartilage  is  accentuated  and  pos- 
sibly roughened.  In  a  considerable 
number  of  cases  the  insufficiency  of  the 
aortic  and  mitral  lesions  is   due  to  a 


process  in  the  leaflets  similar  to  that 
which  is .  going  on  in  the  vessels. 
The  hypertrophied  cardiac  muscle  may 
undergo  various  changes  due  to  the  in- 
terference with  its  nutrition.  This 
diminution  is  due  to  the  increase  of  the 
resistance  to  be  overcome  and  the  in- 
volvement of  the  nutrient  vessels  of 
the  heart  by  the  degenerative  processes. 
So  that  although  the  heart  has  more 
work  to  perform,  the  quality  and  quan- 
tity of  the  blood-supply  have  suffered. 
In  consequence  of  this  there  will  ap- 
pear parenchymatous,  fatty,  and  fibrous 
changes  in  the  myocardium.  As  this 
occurs  there  will  be  more  or  less  dilata- 
tion of  the  ventricle.  The  patient  will 
begin  to  complain  of  palpitation,  dysp- 
nea, and  shortness  of  breath  on  exer- 
tion. During  such  attacks  the  apex 
beat  will  usually  be  forcible  and  the 
pulse  one  of  high  tension.  A  mitral 
murmur  appears,  the  veins  are  ob- 
structed, the  urine  becomes  scanty  and 
high  colored,  and  dropsy,  gradually  in- 
creasing in  extent,  appears.  This  latter 
condition  is  probably  due  to  alterations 
in  the  vessel  walls,  to  an  increased 
amount  of  fluid  within  the  vessels,  and 
to  the  weakening  of  the  cardiac  muscle. 
In  consequence  of  the  diminution  of  the 
lumen  of  the  coronary  arteries  or  their 
branches  by  the  sclerotic  changes,  the 
amount  of  blood  that  gets  to  the  myo- 
cardium will  be  decreased.  The  dysp- 
nea increases  until  the  patient  is  con- 
stantly struggling  to  get  the  slight  extra 
amount  of  air  that  seems  needed  to 
relieve  him.  The  signs  of  dilatation  of 
the  heart  become  more  marked;  the 
apex  beat  becomes  diffuse  and  develops 
a  gallop  rhythm,  which  on  auscultation 
may  be  heard  over  the  entire  heart. 
Accompanying  this  there  may  be  a 
systolic  sound.  As  a  rule,  not  very 
much  can  be  done,  as  the  entire  cardio- 
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vascular  system  is  involved.  Occa- 
sionally by  means  of  proper  treatment 
the  condition  may  be  greatly  improved 
so  that  the  patient  can  resume  his  work. 
An  individual  may  suffer  from  numer- 
ous similar  attacks  and  have  intervals 
of  comparative  comfort  before  the  con- 
dition terminates  fatally. 

Various  symptoms  noted  in  54  cases 
of  sclerosis  of  the  aorta.  Subjective 
disturbances  were  not  noted  in  all,  and 
they  were  generally  due  to  the  asso- 
ciated imperfect  nourishment  of  the 
organs.  To  this  factor  the  writer  as- 
scribes  the  palpitations,  vertigo,  espe- 
cially when  caused  by  abrupt  changes 
of  position  or  copious  meals,  buzzing  in 
the  ears,  weakness  in  the  arms,  inter- 
mittent limping,  etc.  The  average  age 
was  55.6,  but  the  syphilitics  averaged  10 
years  younger.  The  majority  of  the 
subjects  were  pale;  a  few  had  red  faces. 
The  heart  was  hypertrophied  in  24,  and 
this  condition  was  suspected  in  22 
others.  In  49  cases  there  was  a  distinct 
area  of  dullness  corresponding  to  the 
shadow  to  the  right  of  the  sternum 
in  dorsoventral  fluoroscopy.  Bittorf 
(Deut.  Archiv  f.  klin.  Med.,  Bd.  Ixxxi, 
Nu.  1  and  2,  1904). 

The  rigid  vessels  in  arteriosclerosis 
are  unable  to  compensate  the  emotional 
changes  in  the  heart  rate,  and  conse- 
quently the  radial  pulse  reflects  them. 
Any  fluctuations  in  the  diastolic  blood- 
pressure  of  psychic  origin  which 
amount  to  more  than  15  per  cent,  of  the 
systolic  fluctuations  testify  to  the  pres- 
ence of  arteriosclerosis.  Schrumpf  and 
Zabel  (Miinch.  med.  Woch.,  Sept.  12, 
1911). 

Associated  with  the  changes  of  the 
heart  muscle  are,  as  mentioned  above, 
the  degenerative  processes  involving 
the  coronary  arteries,  particularly  a 
sclerosis.  This  usually  occurs  about  the 
orifices,  although  the  main  branches  or 
the  smaller  ones  may  be  affected.  This 
condition  may  occur  uncomplicated  by 
valvular  lesions,  and  in  young  men  may 
be  out  of  all  proportion  to  the  changes 


in  the  other  vessels.  As  a  result  of  this 
one  of  the  most  important  symptoms  is 
that  of  angina  pectoris,  which  would 
seem  to  occur  particularly  in  those  cases 
where  there  is  an  increased  peripheral 
resistance,  and  not  in  mere  stenosis  of 
the  coronaries  without  the  increase. 
(See  also  the  article  on  this  subject  in 
vol.  i.)  The  same  state  of  affairs  may 
be  brought  about  by  involvement  of  the 
main  branches.  In  those  cases  where 
sudden  death  has  taken  place  throm- 
bosis of  one  of  the  branches  has  prob- 
ably occurred,  and  the  heart  muscle 
will  show  a  fibrosis  or  a  small  anemic 
infarct  with  an  extensive  fatty  de- 
generation. Under  ordinary  conditions 
the  decreased  supply  of  blood  to  the 
heart  may  be  sufficient  to  enable  it  tO' 
carry  on  its  functions,  but  if  some 
sudden  demand  is  made  upon  the  myo- 
cardium it  is  unable  to  meet  the  situa- 
tion. There  is  a  temporary  local 
anemia,  and  the  heart  muscle,  which  is 
particularly  susceptible  to  a  decrease  in 
the  amount  of  oxygen,  will  contract 
spasmodically,  giving  rise  to  the  ex- 
treme pain  that  accompanies  such  at- 
tacks. The  same  muscular  cramps  will 
arise  in  other  parts  of  the  body  where 
the  nutritive  vessel  is  thickened  and  a 
sudden  excessive  demand  is  made. 

Of  the  other  changes  resulting  from 
the  sclerosis,  aneurism  is  one  of  great 
importance.  The  mechanism  of  their 
formation  will  be  taken  up  in  detail 
later.  These  dilatations  may  vary 
greatly  in  size,  from  those  extensive 
ones  involving  the  larger  vessels  to  the 
miliary  type  such  as  are  found  in  the 
vessels  of  the  brain,  the  symptoms  oc- 
casioned depending  not  only  on  the  size, 
but  also  on  the  location.  When  located 
in  the  brain,  rupture  may  take  place  at 
any  time,  giving  rise  to  hemorrhage  of 
varying  extf;nt. 
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Involvement  of  the  peripheral  i-essels 
may  give  rise  to  various  local  disturb- 
ances according  to  the  degree  of  the 
sclerosis.  When  there  is  a  sclerosis  of 
the  arteries  the  disease  advances  pro- 
gressively, and  as  this  takes  place  there 
must  necessarily  be  an  interference  with 
the  nutrition  of  the  body  in  general  and 
frequently  of  certain  organs  in  particu- 
lar. As  the  muscular  and  elastic  ele- 
ments diminish  there  is  an  increase  in 
the  amount  of  connective  tissue,  and 
at  the  same  time  there  is  more  or  less 
atrophy  of  the  parenchymatous  por- 
tions of  the  tissues. 

A  condition  of  the  muscles  of  the  ex- 
tremities, similar  to  that  of  the  cardiac 
muscle  in  angina  pectoris,  is  quite 
common  in  old  people  in  whom  the 
vessels  have  become  sclerotic.  On  ac- 
count of  the  interference  with  nutrition 
the  muscles  very  frequently  undergo 
spasmodic  contractions  accompanied  by 
severe  pain.  If  the  sclerosis  is  more 
marked  there  may  be  considerable 
atrophy  of  the  part  accompanied  by 
various  forms  of  degeneration.  In  ad- 
vanced cases  the  blood-supply  may  be 
so  interfered  with  as  to  produce  senile 
gangrene.  This  form  is  usually  limited 
to  a  single -limb,  or,  if  it  affects  more 
than  one  extremity,  the  lesions  are  suc- 
cessive in  order.  As  a  rule,  the  lower 
limbs  are  the  more  commonly  involved. 
The  lesion  is  generally  quite  extensive, 
implicating  a  whole  toe  or  a  part  of  the 
foot,  and  tends  to  spread  to  an  indefi- 
nite degree.  In  these  cases  there  may 
be  a  greatly  diminished  pulsation  or  it 
even  may  be  obliterated. 

Under  the  heading  of  nerz-'oiis  dis- 
titrbonccs  in  arteriosclerosis  come  many 
varied  symptoms.  These  may  be  due  in 
part  to  the  associated  lesions  of  the  dif- 
ferent organs.  The  sudden  occlusion 
gr  obstruction  of   a  larger  peripheral 


artery,  either  experimentally  by  pres- 
sure applied  from  without  or  patho- 
logically by  an  embolus  within,  gives 
rise  to  quite  characteristic  symptoms. 
There  is  usually  a  sudden  onset  of  pain, 
frequently  very  violent,  and  a  loss  of 
power  in  that  part  supplied  by  the  ob- 
structed vessel.  The  pain  may  subside 
in  a  short  time  to  be  renewed  if  second- 
ary emboli  occur,  but  later  the  extreme 
pain  lessens  and  becomes  a  continuous 
aching.  Sometimes  sharp  pains  may 
radiate  from  the  point  of  obstruction. 
As  a  rule,  the  accompanying  loss  of 
power  is  only  partial,  but  may  become 
complete,  as  frequently  happens  in  em- 
bolism of  the  abdominal  aorta,  causing 
complete  obstruction.  In  addition  to 
the  pain  the're  may  be  pallor,  coldness, 
tingling  or  numbness,  weakness  or  com- 
plete cessation  of  the  peripheral  pulse ; 
occasionally  violent  cramps. 

Cases  of  muscular  cramp  may  be  set 
down  to  arteriosclerosis.  In  these  cases 
the  diagnosis  is  often,  if  not  invariably, 
made  by  the  nature  of  the  palliative 
remedy.  For  example,  if  a  cramp  is 
present  involving  a  vasomotor  spasm, 
the  blood-pressure  is  raised,  while 
nitrites  relieve  the  spasm  and  the  pain 
and  lower  the  blood-pressure.  There 
is  nothing  here  to  show  the  nature  of 
the  process,  but,  in  the  elderly,  arterio- 
sclerosis is  to  be  suspected,  and  this 
suspicion  may  be  readily  confirmed  or 
at  least  justified  by  a  careful  examina- 
tion of  the  patient.  Cramps  alone,  how- 
ever, do  not  warrant  a  diagnosis  of 
arteriosclerosis.  If  these  cramps  con- 
stitute a  distressing  feature  the  patient 
is  placed  in  complete  rest,  dieted,  and, 
in  a  word,  given  the  benefit  of  all 
hygienic  measures.  Rohde  (Deut.  med. 
Woch.,  Feb.  23,  1911). 

Case  in  which  a  man  suffering  from 
arteriosclerosis  had  attacks  of  a  feeling 
of  oppression  in  the  chest  and  cramp- 
like pains  with  a  numb  feeling,  which 
extended  from  the  angle  of  the  lower 
jaw    on    each    side    to   the   top    of   the 
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shoulder,  and  then  on  the  left  side 
down  the  radial  side  of  the  arm  and 
forearm  to  the  thumb  and  index  finger, 
with  almost  complete  loss  of  movement 
of  the  muscles  of  the  left  arm.  In 
addition  to  this  any  attempt  to  use  the 
left  arm  excited  the  same  symptoms,  to 
a  less  degree,  as  were  present  in  the 
attacks.  Bretschneider  (Berl.  klin. 
Woch.,  May  8,  1911). 

If  a  collateral  circulation  does  not 
become  established,  gangrene  is  the 
usual  result.  In  other  cases  where  the 
arterial  obstruction  is  less  marked  than 
in  the  above,  there  may  develop  such 
symptoms  as  coldness,  numbness,  tin- 
gling, darting  pains,  and  finally  extreme 
suffering.  From  a  study  of  the  matter 
it  would  seem,  unnecessary  that  there 
should  be  a  neuritis  present  to-  account 
for  the  pains.  Thoma  lays  considerable 
stress  upon  the  pain  in  angiosclerosis, 
which  he  says  is  generally  put  down  to 
rheumatism.  As  the  basis  of  the  pain 
he  has  demonstrated  the  presence  of 
Pacinian  corpuscles  in  the  walls  of  the 
vessels.  Again,  there  may  be  cases  in 
people  of  advancing  years  with  symp- 
toms similar  to  the  above,  and  in  addi- 
tion suffer  with  a  stiffness  or  weakness 
of  the  extremities,  with  a  sense  of  cold- 
ness, or  of  heat,  or  of  some  form  of 
paresthesia.  These  symptoms  are  more 
common  in  the  legs  than  in  the  arms. 
The  severity  of  these  manifestations 
may  have  a  direct  relation  to  the  degree 
of  arteriosclerosis,  and  may  increase  in 
direct  proportion  with  the  advance  of 
the  disease.  In  other  cases  it  may  be 
observed  that  the  symptoms  increase 
and  decrease  as  the  condition  of  the 
heart  suffices  or  fails  to  maintain  the 
circulation  in  the  sclerotic  vascular 
system. 

Four  cases  in  which  h}'-pertension, 
arteriosclerosis,  and  hypertrophy  of  the 
vesicle  were  accompanied  with  rhyth- 
mical movements  of  the  head,  the  move- 


ments being  up  and  down  and  from 
left  to  right.  These  oscillations  closely 
simulated  true  pulsations,  being  com- 
posed of  an  abrupt  vertical  ascent  and  a 
like  vertical  descent,  followed  by  sec- 
ondary oscillations  of  minor  amplitude, 
and  the  principal  ascent  was  synchro- 
nous with  the  carotid  diastole.  M. 
Bucco  (La  Riforma  Medica,  Feb.  25, 
1903). 

Mention  may  also  be  made  of  a  large 
group  of  more  or  less  painful  affec- 
tions of  the  extremities  associated  with 
arterial  disease,  in  which  the  symptoms 
suggest  the  intervention  of  spinal  Or 
reflex  vasomotor  conditions  between  the 
arteriosclerosis  and  the  acute  mani- 
festations. Among  these  are :  eryth- 
romelalgia,  Raynaud's  disease,  "dead 
fingers,"  and  intermittent  claudication. 
All  of  these  conditions  occur  in  persons 
who  have  more  or  less  decided  arterial 
disease.  In  the  first  three  the  nature  of 
the  attacks  and  paroxysmal  character 
of  the  vasomotor  phenomena  suggest 
that  reflex  nervous  influences  play  an 
important  part,  but  the  association  of 
marked  arteriosclerosis  and  the  con- 
stantly recurring  circulatory  disturb- 
ances suggest  that  the  reflexes  have 
their  origin  in  the  arterial  disease. 

So  far  as  intermittent  claudication  is 
concerned,  this  peculiar  manifestation 
has  been  generally  accepted  as  being 
due  to  arteriosclerosis.  The  symptoms 
do  not  differ  from  those  already 
referred  to,  but  the  pains,  paresthesia, 
stiffness,  cramps,  and  weakness  are  dis- 
tinctly the  result  of  effort.  Some  hold 
that  these  symptoms  result  directly 
from  the  inadequacy  of  the  blood- 
supply  when  the  muscular  effort  makes 
greater  demand  upon  the  circulation. 
Others  have  thought  that  vasomotor 
spasm  results  from  the  exertion  and 
causes  the  symptoms.  In  proof  of  the 
first  of  these  views  it  has  been  shown 
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that  painful  cardiac  attacks  associated 
with  coronary  disease  lessen  when  the 
myocardium  has  grown  considerably 
sclerotic.  In  consequence  of  which  the 
need  of  active  circulation  is  less  impera- 
tive than  in  the  case  of  a  more  normal 
heart  muscle.  Others  maintain  that  a 
nervous  element  plays  a  part  by  exciting 
vasomotor  spasm,  and  in  proof  of  this 
cite  the  facts  that  coldness,  pallor,  and 
weakness  of  the  pulses  are  frequent 
symptoms  of  the  attacks,  and  that 
claudication  is  especially  likely  to  affect 
arteriosclerotic  people  who  have  a  gen- 
eral neurasthenic  condition  as  well.  On 
the  other  hand,  it  is  significant  of  the 
purely  obstructive  character  of  the 
vascular  trouble  that  claudication  has 
been  universally  recognized  as  a  fore- 
rtmner  of  gangrene.  In  erythromelal- 
gia  the  red,  painful  neuralgia,  arteritis 
obliterans,  has  been  found  in  many 
cases. 

Certain  clinical  phenomena  will  en- 
able us  to  recognize  arteriosclerosis  of 
the  spinal  cord  during  life  and  to  differ- 
entiate from  other  diseases  of  this 
organ:  (1)  one  of  the  characteristic 
features  of  spinal  arteriosclerosis  is 
the  fact  that  the  cells  of  the  anterior 
half  of  the  cord  are  much  more  apt  to 
become  affected  than  those  of  the 
posterior  half;  (2)  the  anterior  spinal 
arteries  are  much  less  numerous  than 
the  posterior  ones ;  (3)  of  the  anterior 
half  of  the  cord,  it  is  again  the  lower 
part  which  becomes  more  frequently 
the  seat  of  the  disease  than  the  upper 
part ;  (4)  trophic  disturbances  are  much 
more  frequent  than  sensory  symptoms, 
the  latter  in  fact  being  rather  rare  in 
this  affection;  the  existing  manifesta- 
tions again  are  more  common  and  more 
marked  in  the  lower  than  in  the  upper 
parts  of  the  body;  (5)  the  motor  symp- 
toms consist  in  gradually  increasing 
weakness,  characterized  by  fatigue  after 
moderate  exertion,  combined  with  a 
slight  tremor  of  the  head  and  of  the 
upper  and  lower  extremities ;    (6)    the 


patellar  reflexes  may  be  exaggerated  at 
first,  then  become  sluggish,  and  may  be 
lost  entirely  in  the  later  stage ;  (7) 
there  are  no  sensory  symptoms ;  (8) 
perception  to  outer  stimuli  remains  un- 
impaired and  there  is  no  pain ;  (9)  the 
reflexes  of  the  bladder  and  rectum  are 
normal;  (10)  sooner  or  later  the  other 
organs  become  affected  in  a  similar 
way,  and  the  patient  may  die  of  a  cere- 
bral hemorrhage  or  an  intercurrent 
disease.  William  Hirsch  (Jour.  Nerv. 
and  Mental  Dis.,  Feb.,  1903). 

Two  cases  of  spinal  arteriosclerosis. 
The  symptoms  of  the  first  patient  pre- 
sented were,  in  the  order  of  their  de- 
velopment:  (1)  weakness  and  easily 
induced  fatigue  of  the  legs;  (2)  pe- 
culiar sensations  in  the  lower  extremi- 
ties, described  as  "jerky,"  "numbness," 
"heavy,"   and   occasionally  sharp   pain ; 

(3)  progressive  incontinence  of  urine; 

(4)  progressive  paraplegia.  While  cer- 
ebral arteriosclerosis  is  a  well-under- 
stood and  not  infrequent  condition,  its 
equivalent  in  the  cord  is  little  under- 
stood. Under  "myelitis"  are  undoubt- 
edly included  many  cases  of  spinal 
arteriosclerosis,  disseminated  sclerosis, 
and  obliterating  endarteritis.  The  vari- 
ous conditions  can  be  and  should  be 
distinguished.  Collins  and  Zabriskie 
(Med.  Rec,  Sept.  3,  1904). 

Early  differentiation  of  arteriosclero- 
sis of  the  central  nervous  system  is 
essential,  as  proper  treatment  may 
arrest  the  trouble  and  ward  off  social 
and  material  loss.  When  headache 
occurs  and  persists,  with  occasional 
vertigo,  the  possibility  of  arteriosclero- 
sis should  be  suggested.  The  dizziness 
in  these  cases  is  extreme,  and  unless 
the  patient  can  catch  some  support  he 
may  fall.  It  is  important  to  exclude 
vertigo  from  an  ear  affection  and  from 
varieties  of  true  nervous  vertigo. 
When  due  to  arteriosclerosis,  the  mem- 
ory for  recent  events  is  liable  to  suffer. 
The  patients  lose  the  thread  of  their 
discourse,  forget  the  number  of  their 
room  in  the  hotel,  figures,  and  names; 
they  get  into  the  habit  of  noting  down 
whatever  they  wish  to  remember.  A 
tendency  to    facile    emotions   and    irri- 
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tability  may  also  be  observed.     Cramer 
(Deut.  med.  Woch.,  Sept.  16,  1909). 

Largely  as  a  result  of  the  anemia  of 
the  brain  and  the  consequent  interfer- 
ence with  nutrition  there  are  certain 
cerebral  manifestations  of  arteriosclero- 
sis. Many  of  these  co»ditions  are  in  all 
probability  due  to  partial  thrombosis  of 
larger  cerebral  vessels  or  to  complete 
thrombosis  of  smaller  branches.  Par- 
tial thromboses  of  the  larger  vessels  are 
seldom  absent  in  cases  of  extensive 
arteriosclerosis  of  the  circle  of  Willis. 
These  thrombi  cause  a  rather  rapid  en- 
croachment on  the  lumen  of  the  vessels, 
and  thus  interfere  with  the  circulation 
in  a  manner  more  abrupt  and  violent 
than  does  the  narrowing  of  the  lumen 
from  increase  of  the  arterial  disease 
itself.  Of  the  early  symptoms  head- 
aches of  a  distressing  character  are  fre- 
quent. As  a  rule  they  are  associated 
with  an  increase  in  arterial  tension  and 
are  commonly  relieved  if  the  pressure 
be  reduced.  Usually  frontal  and  con- 
tinuous, they  occasionally  may  be 
paroxysmal,  resembling  migraine.  An- 
other symptom  commonly  present  is 
\ertigo,  generally  transient,  but  most 
distressing.  It  is  often  brought  on  by 
a  change  of  posture  from  sitting  to 
standing,  emotion,  sudden  exertion,  etc. 
This  deprives  the  brain  of  the  proper 
amount  of  blood  and  hence  causes 
the  symptoms.  In  other  instances  the 
vertigo  may  be  associated  with  epilepti- 
form seizures  as  a  result  of  the  disease 
of  the  cerebral  arteries.  Such  patients 
have  attacks  of  dizziness,  headache, 
twitching  of  the  muscles,  and  extreme 
weakness.  In  some,  compression  of 
the  carotid  arteries  will  cause  the 
symptoms  to  appear.  The  resemblance 
to  petit  mal  may  be  quite  marked. 
These  attacks  may  be  accompanied  by 
momentary    loss    of    consciousness    or 


bewilderment,  followed  by  slight  clonic 
convulsions  afifecting  the  arms  and  legs, 
but  not  beginning  in  any  particular 
member  and  ending  with  a  period  of 
mental  confusion  and  aphasia  lasting 
from  a  few  minutes  to  an  hour.  There 
may  also  occur  transitory  disturbances 
of  function  of  parts  of  the  brain  or 
cord,  leading  to  hemiplegia,  mono- 
plegia, aphasia,  or  even  paraplegia. 
Recovery  from  an  attack  is  commonly 
complete,  and  the  patient  is  able  to  go 
about  his  daily  affairs  as  usual.  Again, 
the  attack  may  appear  in  the  form  of 
coma  and  stupor,  which  can  continue 
for  hours  or  even  days,  with  ultimate 
recovery.  The  cause  of  these  doubt- 
less may  be  an  incomplete  uremia  in 
some  cases,  or  other  form  of  toxemia, 
but  the  sudden  relief  of  symptoms  that 
so  often  occurs  is  evidence  that  they 
are  more  usually  dependent  upon  the 
condition  of  the  cerebral  circulation. 

One  of  the  commonest  symptoms  of 
cerebral  arteriosclerosis  is  a  gradual 
failure  of  the  mental  powers.  An  indi- 
vidual no  longer  shows  the  same  in- 
terest in  his  affairs,  becomes  careless 
and  apathetic,  his  memory  and  judg- 
ment are  at  fault,  the  facial  expression 
is  dull,  and,  progressing  month  by 
month,  that  at  last  the  psychical 
powers  are  so  reduced  that  the  indi- 
vidual is  in  a  state  of  dementia.  These 
indications  of  mental  degeneration  are, 
however,  not  often  seen  as  a  result  of 
arteriosclerosis  in  men  under  40  years 
of  age.  It  is  common  enough  as  pre- 
senile change  in  men  at  or  about  60. 
Rupture  of  the  cerebral  arteries  leading 
to  apoplexy  and  thrombosis  in  con- 
sequence of  changes  in  the  intima  are 
common  events  in  arteriosclerosis. 

Psychoses  of  various  forms  may 
make  their  appearance.  The  patient 
becomes    dull,    develops    an    uncertain 
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temper ;  there  may  be  present  delusions, 
imperfect  orientation,  weakness  of  in- 
tellect ;  speech  is  often  slow  and 
slurred.  There  may  also  occur  tremors, 
<lifferences  in  the  pupils,  and  exag- 
gerated reflexes.  Delusions  of  gran- 
deur are  not  common. 

Review  of  200  insane  cases.  It  is 
noticeable  that  the  non-atheromatous 
insane  suffer  from  acute  forms  of 
mental  disorders ;  the  atheromatous, 
from  chronic  and  incurable  forms ; 
when  in  the  atheromatous,  as  sometimes 
occurs,  there  is  an  acute  outbreak  of 
mania  or  melancholia,  the  underlying 
mental  dulling  is  generally  noticeable. 
In  short,  the  characteristic  and  ever- 
present  mental  expression  of  arterio- 
sclerosis is  dementia  of  some  kind  and 
degree.  E.  D.  Bondurant  (Inter.  Med. 
Mag.,  July,  1896). 

The  most  important  sign  of  cerebral 
arteriosclerosis  is  a  certain  mental 
fatigue,  seen  best  in  those  who  use 
their  brain  most.  Authors,  poets,  etc., 
will  cease  to  produce  new  things. 
Headache  is  generally  troublesome  in 
the  form  of  pressure  over  the  forehead, 
which  is  present  the  entire  day  and 
aggravated  by  all  physical  exertion. 
There  is  also  complaint  of  vertigo  of  a 
moderate  degree  and  of  an  annoying 
loss  of  memory.  Some  show  a  remark- 
able intolerance  toward  alcohol.  These 
symptoms  are  not  present  in  all  cases, 
since  often  the  arteriosclerosis  mani- 
fests itself  only  by  the  sudden  appear- 
ance of  hemorrhage  or  thrombosis.  D. 
Windscheid  (Miinch.  med.  Woch.,  Mar. 
4,  1902). 

A  number  of  the  patients  studied  by 
the  authors  stated  that  the  headaches 
from  which  they  had  formerly  suffered 
had  lessened  or  disappeared  of  late 
years.  The  comparative  immunity  from 
headache  was  the  more  notable  in  view 
of  the  fact  that  signs  of  renal  degen- 
eration were  present  in  36  per  cent, 
of  the  cases  and  the  blood-pressure 
averaged  high.  The  apoplectiform  or 
claudication  attacks  are,  moreover,  not 
necessarily  indicative  of  serious  organic 
disease,  as  a  case  which  was  reported 


by  the  writers  shows,  and  they  are  in- 
clined to  credit  them  to  cerebral  fatigue 
with  temporary  suspension  of  function 
rather  than  to  actual  changes  in  the 
vessels.  G.  L.  Walton  and  W.  E.  Paul 
(Jour.  Amer.  Med.  Assoc,  Jan.  18, 
1908). 

Certain  cases  symptomatologically 
described  as  melancholia,  hypochondria, 
neurasthenia,  etc.,  may  be  better  grouped 
on  etiological  grounds  as  cases  of  arte- 
riosclerotic brain  disorder ;  while  the 
arteriosclerosis  is  an  important  factor, 
the  factors  which  led  to  the  symp- 
tomatological  grouping  are  not  to  be 
neglected.  This  necessitates  the  analy- 
sis of  the  depressions  in  advanced  life. 

The  neurological  picture  in  advanced 
cerebral  arteriosclerosis  is  still  ill  de- 
fined, and  for  the  differential  diag- 
nosis of  the  various  organic  dementias 
further  clinical  material  is  required. 
In  certain  cases  of  epilepsy  with  onset 
in  late  life,  the  convulsions  and  general 
symptomatology  are  closely  related  to 
arteriosclerosis.  C.  Macfie  Campbell 
(Amer.  Jour,  of  Insanity,  Jan.,  1908). 

Many  of  the  subjects  are  the  offspring 
of  gouty  or  arthritic  parents,  and  in 
these  the  premonitory  signs  of  the  de- 
generation may  be  observed  quite  early 
in  life  in  the  form  of  attacks  of  nose- 
bleed, migraine,  premature  baldness,  etc. 
There  is  a  slackening  of  the  intellectual 
powers,  and  the  subject  is  easily 
fatigued.  There  is  a  peculiar  sensitive- 
ness to  alcohol  and  tobacco,  even  in 
reduced  quantities.  Irritability  of  tem- 
per is  fairly  constant.  More  or  less 
persistent  headache  is  a  common  early 
feature.  It  is  apt  to  be  caused  or  in- 
tensified by  intellectual  effort,  by  alco- 
hol, or  by  excitement. 

Sensory  disturbances,  in  the  form 
of  neuralgia  or  giddiness,  are  fairly 
common.  The  same  is  true  of  dis- 
turbances of  sleep,  but  true  insomnia 
is  rare.  Mental  depression  is  always 
present  to  some  degree.  Gubb  (Lan- 
cet, July  11,  1908). 

Abdominal  symptoms  may  be  quite 
prominent  in  the  form  of  epigastric 
pain    and    intestinal    cramp,    associated 
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with  high  blood-pressure  and  shock  of 
greater  or  less  degree. 

The  most  characteristic  feature  ac- 
cording to  Rodhe  is  the  strict  localiza- 
tion of  the  pain  in  the  epigastrium, 
appearing  in  persons  of  40  or  over. 
The  pain  is  a  sharp,  stabbing  or  burn- 
ing sensation,  lasting  generally  only  for 
a  few  minutes.  It  radiates  sometimes 
to  the  liver,  shoulder,  or  arms,  and 
ptyalism  may  be  observed  with  a  cold 
sweat  and  semiunconsciousness.  Be- 
tween the  attacks  there  is  no  pain,  at 
least  in  the  milder  cases ;  in  others 
there  may  be  a  dull,  continuous  ache. 
There  are  generally  no  other  disturb- 
ances from  the  digestive  tract,  although 
sometimes  constipation,  diarrhea,  me- 
teorism,  etc.,  may  be  observed.  Other 
morbid  processes  are  liable  to  occur  in 
the  digestive  organs  aside  from  those 
due  to  the  arteriosclerosis,  of  course, 
and  the  latter  may  induce  thrombosis, 
or  even  actual  ulcer  formation.  The 
attacks  may  follow  unusual  physical 
exertion.  Buch  has  reported  a  case  in 
which  the  attacks  were  liable  to  come 
on  when  the  patient  lay  down.  Emo- 
tions and  excesses  are  also  liable 
to  bring  on  an  attack.  On  the  other 
hand,  the  kind  of  food  has  no  influence. 
The  shortness  of  the  painful  attack, 
the  radiation  of  the  pains,  and  the  oc- 
casional alternation  with  angina  pec- 
toris confirm  the  diagnosis.  The  same 
causes  that  elicit  angina  pectoris  are 
noted  in  the  history  of  these  attacks. 
Pressure  on  the  epigastrium  sometimes 
induces  pain  similar  to  that  of  the 
typical  attack.  The  pure  arterioscle- 
rotic gastralgia  subsides  or  vanishes 
altogether  under  diuretics,  digitalis,  or 
strophanthus.  The  syndrome  may 
simulate  ulcer,  nervous  dyspepsia,  or 
even  cholelithiasis,  until  death  in  syn- 


cope occurs  and  autopsy  reveals  the 
unsuspected  sclerosis  of  the  coronary, 
stomach,  or  intestinal  arteries.  Jawor- 
sky  has  published  reports  of  4  such 
cases  in  which  the  patients  succumbed 
suddenly. 

Analysis  of  14  personal  cases  and 
many  recorded  by  others  shows  that 
"splanchnic"  arteriosclerosis,  or  disease 
of  the  vessels  within  the  abdominal 
cavity,  can  be  diagnosticated  as  certainly 
as  can  the  same  condition  in  the  brain 
or  extremities.  It  resembles  the  dyspep- 
sia accompanying  cardiac  affections,  as 
well  as  cancer  or  other  diseases  of  the 
stomach  and  intestines,  elderly  patients 
having  severe  attacks  of  pain  in  the 
epigastrium.  In  this  form  of  arterio- 
sclerosis the  pains  are  increased  on 
exertion  and  on  assmning  a  horizontal 
posture,  and  they  are  promptly  relieved 
by  diuretics  and  strophanthus.  Buch 
(St.  Petersburger  med.  Woch.,  Nu.  27, 
1904). 

Abdominal  arteriosclerosis  may  be 
attended  with  annoying  flatulence,  pain- 
ful distention,  especially  in  the  right 
hypochondrium,  and  occasional  colic 
and  eructations,  the  latter  sometimes 
bringing  relief.  The  patients  are  irri- 
table, and  sleep  is  broken  and  fitful. 
Sometimes  the  condition  in  the  night  is 
improved  if  the  patient  eats  something. 
The  appetite  is  good,  with  a  tendency  to 
constipation.  The  stomach  digestion  is 
generally  good,  with  occasionally  a 
little  hyperchlorhydria.  Some  patients 
in  this  class  have  proctitis  with  con- 
siderable secretion,  eczema  of  the  anus, 
and  hemorrhoids;  slight  albuminuria 
may  also  be  observed.  Gradually  the 
pulse  rate  increases  and  a  systolic  mur- 
mur becomes  audible  sometimes,  with 
accentuation  of  the  second  aortic  sound; 
the  blood-pressure  rises,  and  the  diag- 
nosis of  arteriosclerotic  disturbances  is 
rendered  certain  by  an  attack  of  angina 
pectoris.  Some  of  these  conditions  may 
exist  for  years  and  deceptively  simulate 
nervous  dyspepsia.  The  patients  are 
generally  men  who  have  been  subjected 
to  overwork.  Rosengart  (Miinch.  med. 
Woch.,  Bd.  liii,  Nu.  20,  1906). 
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Series  of  cases  of  abdominal  arterio- 
sclerosis in  which  the  sclerotic  condition 
of  the  abdominal  vessels  caused  violent 
painful  spasms  in  the  abdomen,  due  to 
spasmodic  contraction  of  the  vessels  of 
the  intestines  and  the  resulting  local 
rise  in  blood-pressure.  The  pains  are 
probably  located  in  the  sympathetic  and 
the  mesenteric  plexuses.  Besides  the 
anatomical  changes  in  the  vascular 
apparatus,  functional  disturbances,  as 
from  the  influence  of  nicotine  and  other 
poisons,  are  liable  to  induce  such 
spasms.  Differentiation  is  frequently 
difficult  and  seldom  possible  until  after 
prolonged  observation.  The  diagnosis 
is  aided  by  the  prompt  benefit  generally 
derived  from  drugs  which  act  on  the 
vascular  system.  Perutz  (Miinch.  med. 
Woch.,  Bd.  liv,  Nu.  23,  1907). 

Arteriosclerosis  of  the  stomach  may 
occur  in  the  young,  may  cause  fatal 
hematemesis  or  merely  prolonged  me- 
lena,  and  may  occur  independently  of 
general  arteriosclerosis.  The  diagnosis 
is  generally  difficult.  Lewin  (Archiv  f. 
Verdauungskrankheiten,  April,  1908). 

In  the  gastrointestinal  disturbances  of 
arteriosclerosis  the  symptoms  are  gen- 
erally, first,  abdominal  pain,  paroxysmal 
in  the  beginning,  later  becoming  con- 
tinuous, and  next  to  this  in  frequency 
is  weakness  and  sometimes  loss  of 
weight,  the  latter  being  due,  in  part,  to 
the  dieting  for  the  dyspeptic  symptoms. 
Abdominal  distention  and  belching  are 
often  present,  and  the  association  of 
dyspeptic  symptoms  with  weakness  and 
loss  of  weight  may  cause  suspicions  of 
malignant  gastric  disease.  The  appetite 
may  be  normal,  increased  or  decreased, 
and  the  bowels  are  variable.  J.  J.  Gil- 
bride  (Jour.  Amer.  Med.  Assoc,  March 
20,  1909). 

The  symptoms  of  abdominal  arterio- 
sclerosis are  paroxysmal  pains  in  the 
stomach  region  or  elsewhere  in  the  ab- 
domen, especially  around  the  umbilicus, 
and  tympany.  The  attacks  occur  inde- 
pendently of  the  intake  of  food,  but  are 
elicited  by  the  factors  which  experience 
has  shown  induce  symptoms  in  heart 
and  vascular  affections.  Again,  the 
abdominal  angina  is  most  liable  to 
develop  when  the  patient  reclines.    It  is 


more  common  in  men  than  in  women, 
and  most  of  the  patients  are  over  40  or 
SO  years  old.  Kreuzfuchs  (Deut.  med. 
Woch.,  Feb.  17,  1910). 

Case  in  a  heavy  smoker  52  years  old 
who  complained  of  an  extremely  sweet 
taste.  There  was  also  a  sensation  of 
oppression  with  dyspnea  on  exertion. 
The  heart  was  hypertrophied  to  the 
left;  there  was  accentuation  of  the 
second  aortic  sound  and  a  blood-pres- 
sure of  175  mm.  mercury.  The  diag- 
nosis of  arteriosclerosis  was  beyond 
doubt.  Another  case  of  undoubted 
arteriosclerosis  suffered  from  periodic 
attacks  of  pain  in  the  tongue.  A. 
Mtiller  (Zentralbl.  f.  innere  Med.,  Nos. 
28  and  29,  1911). 

There  are  two  varieties  of  intestinal 
arteriosclerosis :    atheroma  of  the  mes- 
enteric arteries,  long  neglected,  but  now 
recognized    as    common,    and    arterio- 
sclerosis properly  so-called  of  the  arte- 
ries of  the  intestinal  wall.    The  former 
generally    accompanies     chronic    aortic 
disease  in  syphilitics  who  have  passed 
the  fiftieth  year.     The  latter  is  seen  in 
younger    subjects    of    alcoholism,    lead 
poisoning,    syphilis,    typhoid,    or    gout. 
Pain    is    the    most    striking    symptom, 
coming  on  most  severely  after  an  effort, 
mental  or  physical,  and  referred  to  the 
umbilical  region  or  to  the  loins.    There 
may  be  retching,  meteorism,  and  nausea. 
Rest   gives    relief,    but   several    attacks 
may  supervene  in  one  day.    The  pain  is 
probably  due  to  irritation  of  the  nerve 
branches  of  the  intestinal  sympathetic, 
through    sclerotic    lesions    of   the    vasa 
nervorum.     Some  writers,  however,  re- 
fer the  pain  to  lesions  of  the  abdominal 
aorta.     Lagane   (Presse  med.,  Dec.  13, 
1911). 
The    vessels    of    the    pancreas    may 
show    an    extreme    involvement,    as    is 
frequently   the   case    in    regard   to   the 
spleen.    Sclerotic  changes  in  the  uterine 
vessels   may   give   rise   to   marked   dis- 
turbances.    Infarcts  may  occur  or  there 
may  be  hemorrhages   from  the  endo- 
metrium.    This  latter  type  usually  oc- 
curs  after   the   menopause   and,    as    a 
rule,  has  to  be  treated  by  hysterectomy. 
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The  writer  has  observed  three  in- 
stances of  primary  lesions  of  the  uterine 
arteries  which  presented  the  character- 
istics of  arteriosclerosis  and  which  had 
no  inflammatory  process  as  a  basis.  In 
the  first  case  the  affection  was  part  of 
a  general  process ;  in  the  other  two, 
local.  S.  Cholmogoroff  (Monats.  f. 
Geburts.  u.  Gynak.,  March,  1900). 

The  essential  cause  of  arteriosclerosis 
of  the  uterus  lies  in  the  myometrium, 
the  sclerosed  blood-vessels  and  remote 
embarrassments  to  the  circulation  exer- 
cising a  secondary  influence.  Metritis 
as  a  primary  lesion  independent  of  in- 
fection is  not  accorded  the  considera- 
tion merited  by  its  frequency  and  clin- 
ical significance.  The  muscular  fibers 
of  the  uterine  wall  have  an  important 
function  in  controlling  the  caliber 
of  the  blood-vessels,  and  hence  in 
regulating  the  blood-supply  to  the 
uterus,  as  evidenced  in  the  relaxed  con- 
ditions of  the  uterine  wall  during 
menstruation  and  in  postabortive  and 
postpartum  hemorrhages.  P.  Findley 
(Amer.  Jour,  of  Obstet,  July,  1905). 

A  diagnosis  of  arteriosclerosis  of  the 
uterus  can  only  be  made  where  it  is 
possible  to  exclude  every  other  cause 
of  hemorrhage  from  the  uterus,  and  by 
microscopic  examination  of  scrapings 
from  the  uterus  in  which  sclerosed 
capillaries  are  found,  or  finally  from 
sections  of  such  a  uterus  after  its  re- 
moval. Arteriosclerosis  as  a  definite 
cause  of  hemorrhage  from  the  uterus 
appearing  in  women  between  the  ages 
of  40  and  50,  unJ  among  those  who  had 
borne  children,  is  of  greater  importance 
than  has  generally  been  determined.  In 
a  fair  proportion  of  cases  the  hemor- 
rhages from  the  uterus  are  in  them- 
selves sufficient  to  endanger  the  life  of  a 
woman  and  can  be  made  to  yield  only 
to  hysterectomy.  C.  M.  Rees  (Surg., 
Gynec.  and  Obstet.,  Nov.,  1908). 

Impotence  from  arteriosclerosis  due 
to  cavernositis  chronica,  sclerosing  in- 
flammation of  the  corpora  cavernosa,  is 
not  generally  recognized.  The  patient, 
above  middle  age,  complains  of  cur- 
vature of  the  penis  during  erection 
until  coitus  becomes  impossible.     Syph- 


ilis, alcohol,  rheumatism,  and  gout  are 
the  chief  etiological  factors,  though  it 
is  difficult  to  explain  why  the  patho- 
logical process  should  localize  itself 
in  the  penis.  Whatever  the  primary 
etiological  factor  may  be,  the  penile 
process  is  merely  the  local  expression 
of  general  arterial  disease.  In  these 
cases  cardiovascular  changes  are  found. 
Arcus  senilis  may  be  present,  or  the 
marked  signs  of  hypervascular  tension. 
The  prognosis  is  unfavorable  so  far  as 
disappearance  of  the  deformity  is  con- 
cerned. G.  F.  Lydston  (Med.  Fort- 
nightly, May  11,  1908). 

Some  loss  of  functional  power  of  the 
uterine  muscle  is  the  predisposing  cause 
of  bleeding  in  cases  of  arteriosclerosis. 
This  loss  of  functional  power  is  due 
either  to  the  development  of  fibrous  and 
elastic  tissue  from  subinvolution  or  to 
the  condition  which  caused  this  subin- 
volution. Chalfant  (Jour.  Amer.  Med, 
Assoc,  Jan.  28,  1911). 

Renal  Symptoms. — As  many  of  the 
associated  symptoms  in  general  arterio- 
sclerosis are  due  to  renal  involvement, 
lesions  of  this  organ  will  be  dealt  with 
separately.  This  lesion  of  the  kidney 
is  responsible  in  a  large  percentage  of 
cases  for  a  considerable  elevation  in 
blood-pressure.  This  elevation  is,  how- 
ever, definitely  connected  with  arterial 
spasm  in  general,  and  may  involve  or- 
gans other  than  the  kidneys.  There 
may  be  found  a  small,  contracted  kid- 
ney associated  with  an  extreme  grade 
of  arteriosclerosis  which  may  be  re- 
garded as  secondary  and  due  partly  to 
the  high  pressure  and  partly  to  toxemia. 
The  true  kidney  of  arteriosclerosis, 
however,  is  a  red,  beefy  organ  which 
is  firm,  hard,  and  dark  in  color,  not  at 
first  reduced  in  size,  sometimes,  indeed, 
slightly  enlarged.  Very  often  with  this 
kidney  there  may  be  few  or  no  urinary 
symptoms.  In  a  late  stage  there  may 
be  found  large,  flat  areas  of  atrophy  of 
the  cortex,  or  a  large  section  of  one 
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organ  may  be  involved  in  consequence 
of  an  obliteration  of  the  arteries  pass- 
ing to  tlie  part.  The  urine  in  these  two 
groups  presents  striking  differences.  In 
the  small,  contracted  kidney  the  amount 
is  increased,  the  specific  gravity  is  very 
low,  the  albumin  small  in  amount,  often 
absent  in  the  morning,  hyaline  casts 
are  present,  and  very  often  red  blood- 
cells  as  well.  The  urine  of  the  arterio- 
sclerotic kidney  may  contain  at  first  no 
albumin,  or,  if  present,  the  amount  is 
not  large ;  the  specific  gravity  is  nor- 
mal or  sometimes  high.  Later,  the  al- 
bumin may  be  present  in  large  amount, 
and  sometimes,  as  when  a  patient  is 
admitted  with  an  attack  of  cardiac  dila- 
tation, the  urine  is  scanty,  usually  con- 
taining a  large  amount  of  albumin  and 
numerous  tube  casts  due  to  an  inter- 
current nephritis.  In  consequence  of 
the  renal  changes  there  may  appear 
many  symptoms  indicating  a  special  in- 
volvement of  this  organ  by  the  sclerotic 
process. 

The  salient  lesion  of  the  smaller 
arteries  in  nephritis  is  a  marked  fatty 
degeneration.  If  the  kidneys  are 
stained  with  sudan,  the  arteries  will 
■  appear  as  red  rings  surrounded  by  a 
very  narrow  muscular  coat.  The  proc- 
ess probably  begins  in  the  elastic 
lamellae  of  the  internal  limiting  mem- 
brane, and  all  organs  except  the  heart 
and  the  skeletal  musculature  seem  to  be 
affected.  There  are  no  characteristic 
vessel  changes  for  nephritis,  since  the 
above  lesions  are  common  to  arterio- 
sclerosis as  such.  Not  all  cases  of 
nephritis,  however,  are  accompanied  by 
these  changes.  The  significance  of  ar- 
teriosclerosis in  nephritis  is  not  always 
the  same ;  it  may  be  the  cause  or  the 
consequence  of  the  renal  affection,  or 
both  lesions  may  result  from  a  third, 
common  etiological  factor.  Even  ex- 
tensive degeneration  in  the  kidney  is 
capable  of  being  regulated,  so  that 
another  factor  must  be  dealt  with  to 
explain    the    formation    of    connective 


tissue.  This  is  the  gradual  change  in 
the  vessel  walls,  which  will  eventually 
render  the  glomeruli  impassable  and 
thus  diminish  the  blood-supply  neces- 
sary for  the  production  of"new  paren- 
chyma in  the  place  of  the  old.  In  this 
sense  every  nephritis  would  be  of  the 
arteriosclerotic  type,  and  would  merely 
be  a  symptom  of  the  general  arterio- 
sclerotic changes.  L.  Jores  (Virchow's 
Archiv,  Bd.  clxxviii,  Nu.  3,  1905). 

Albuminuria  (and  cylindruria)  in  the 
subjects  of  generalized  arteriosclerosis 
where  no  -other  cause  is  at  work  is 
always  accompanied  by  a  state  of  high 
blood-pressure.  Intermittent  attacks  of 
hypertension  of  the  pulse  and  con- 
comitant albuminuria,  separated  by 
longer  or  shorter  intervals  of  normal 
blood-pressure  during  which  the  urine 
is  normal,  may  be  the  only  clinical  ex- 
pressions of  a  generalized  arteriosclero- 
sis. Therapeutic  relief  of  hypertension 
in  this  general  class  of  cases,  if  not 
carried  too  far,  will  tend  to  relieve  the 
pathological  condition  of  the  urine.  In 
a  certain  number  of  cases  we  may 
reasonably  hope  by  this  means  to  post- 
pone the  onset  of  chronic  renal  changes. 
J.  B.  Briggs  (Amer.  Jour.  Med.  Sci., 
Aug.,  1905). 

The  arteriosclerotic  kidney  is  a  local 
phase  of  general  arterial  disease,  pro- 
ducing in  the  kidney  just  the  alterations 
which  it  produces  in  other  organs  of 
the  body— alterations  which  need  not 
amount  to  anything  very  grievous,  as 
they  are  compatible  with  many  years  of 
life;  but  granular  kidney,  on  the  other 
hand,  is  some  form  of  progressive  in- 
flammation of  the  gland  as  such,  the 
structure  essential  to  its  function  being 
attacked.  In  this  fatal  disease  arterio- 
sclerosis appears  in  two  ways — pri- 
marily and  essentially  in  the  fine  arte- 
rioles of  the  organ  itself;  secondarily 
and  later  in  the  systemic  arteries,  as  the 
effect  of  strain  under  the  excessive  arte- 
rial pressures  in  which  granular  kidney 
is  always  and  regularly  involved.  Sir 
Clifford  Allbutt  (Brit.  Med.  Jour.,  April 
22,   1911). 

The  writer  attempted  to  throw  light 
on  cause  of  diuresis  in  cases  where 
there  is  no  evident  disease  of  the  kid-- 
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ney  and  no  albuminuria.  He  has  ex- 
perimented on  the  functional  capacity 
of  such  kidneys  under  various  condi- 
tions, as  follows :  The  patient  eats 
nothing  the  whole  evening  until  6  a.m. 
He  empties  the  bladder  at  6  a.m.  and 
following  hours  till  12  a.m.^  when  the 
amount  is  collected  and  measured. 
Next  he  drinks  1/2  liter  of  water  at 
6  A.M.  After  having  fasted  as  before 
the  urine  is  collected  in  the  same  man- 
ner. During  these  experiments  the  pa- 
tient is  in  bed.  In  another  series  he  is 
up,  and  the  same  experiments  are  re- 
peated. He  found  that  after  taking 
water  normal  kidneys  excrete  it  all, 
arteriosclerotic  patients  about  one- 
fourth.  Normal  kidneys  excrete  most 
at  8  a.m.,  arteriosclerotic  patients  later. 
He  concludes  that  there  seems  to  be 
a  close  relationship  betv/een  arterio- 
sclerotic kidneys  and  chronic  kidney 
disease.  Olaf  Scheel  (Med.  revue, 
Nov.,  1911). 

The  earliest  manifestations  are  usu- 
ally a  hardness  of  the  pulse  or  a  slight 
edema.  Dropsy,  however,  may  be 
totally  absent  for  a  long  time  or  alto- 
gether, particularly  if  the  heart  be 
much  hypertrophied  and  little  dilated. 
Occasionally  there  may  be  a  good  deal 
in  the  later  stages,  especially  when  the 
hypertrophied  heart  has  become  dilated 
so  as  to  permit  of  regurgitation  through 
the  mitral  orifice.  This  may  be  accom- 
panied by  a  definite  mitral  murmur, 
though  the  valve  flaps  may  be  perfectly 
healthy.  In  such  a  case  there  may  be 
pulmonary  apoplexy  with  hemoptysis, 
and  the  dropsy  may  take  on  many  of 
the  characteristics  of  that  of  cardiac 
origin,  which,  indeed,  it  partly  is.  It 
may  become  considerable  and  general 
and  affect  not  only  the  legs,  but  the 
pleura  and  peritoneum.  Vomiting  and 
various  forms  of  gastric  disturbances 
may  be  present.  Many  inflammatory 
afifections  may  appear;  bronchitis  is 
.exceedingly  common;    pneumonia  and 


pleurisy  are  frequent,  as  is  pericarditis. 
The  brain  is  also  involved,  particularly 
when  the  kidneys  are  becoming  insuffi- 
cient to  carry  on  their  work,  and  symp- 
toms of  uremic  poisoning  appear.  The 
patient  sometimes  becomes  restless  and 
irritable ;  in  the  advanced  stages  tran- 
sient delirium  or  temporary  mental  fail- 
ure with  delusions  may  occur. 

Of  the  symptoms  resulting  from 
renal  deficiency  that  of  uremia  is  the 
most  alarming.  Although  many  the- 
ories have  been  advanced,  its  cause  is 
still  unknown.  A  comparatively  recent 
theory  is  that  of  Ascoli,  who  attributes 
uremia  to  nephrolysins.  It  has  been 
shown  that  when  cells  of  a  particular 
organ  are  injected  subcutaneously  or 
into  the  peritoneal  cavity,  substances 
antagonistic  to  the  special  cells  injected 
are  found  in  the  organism.  When 
broken-up  renal  substance  is  injected 
into  animals,  substances  are  found  in 
the  serum  of  the  animals  so  treated 
which  exert  a  destructive  action  upon 
the  renal  cells  of  other  animals.  When 
injected  into  a  second  animal  such  a 
serum  sets  up  a  nephritis  and  causes 
albuminuria,  and  the  serum  of  •  the 
second  animal,  when  injected  into  a 
third,  has  been  found  to  excite  a  tem- 
porary albuminuria.  It  has  been  sug- 
gested that  the  tendency  to  chronicity 
in  renal  disease  is  due  to  the  establish- 
ment of  a  vicious  circle.  That  the 
nephrolysins  formed  as  a  result  of  the 
renal  lesions  aggravate  the  morbid  con- 
dition in  the  kidneys.  There  is  also 
evidence  to  show  that  the  effects  of 
cytolysins  are  not  confined  to  the 
special  tissues  to  which  they  are  an- 
tagonistic, but  may  be  more  widespread. 
It,  therefore,  may  be  that  the  phenom- 
ena of  uremia  result  from  the  action 
of  nephrolysins  upon  the  nerve  centers. 
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Inasmuch  as  the  character  of  the  ure- 
mic manifestations  is  so  strongly  sug- 
gestive of  a  toxic  origin,  investigators 
have,  for  the  most  part,  sought  to  ex- 
plain them  as  the  results  of  the  ac- 
cumulation in  the  blood  of  a  poison  or 
poisons.  The  obvious  association  which 
exists  between  uremia  and  deficient 
functional  activity  of  the  kidneys  nat- 
urally suggested  that  the  toxic  material 
might  be  found  among  the  end  products 
of  metabolism,  which  it  is  the  function 
of  the  kidneys  to  secrete.  No  sub- 
stance, however,  among  the  normal  ex- 
cretory products  has  been  found  that 
will  cause  the  symptoms  observed. 
Consequently  many  hold  the  view  that 
the  manifestations  are  due  to  some  in- 
termediate product  of  metabolism. 

One  of  the  later  symptoms  of  uremia 
is  uremic  asthma.  In  such  cases  the 
patient,  whose  breathing  at  ordinary 
times  is  normal  or  nearly  so,  may  be 
suddenly  seized  in  the  early  part  of  the 
night  with  agonizing  dyspnea.  The  at- 
tack is  like  one  of  bronchial  asthma 
with  cardiac  additions.  There  is  an 
extreme  want  of  breath  with  violent 
inspiratory  effort  and  urgent  orthopnea. 
There  is  much  palpitation  and  cardiac 
distress  and  apprehension.  After  an 
attack  lasting  perhaps  a  couple  of 
hours,  the  difficulty  yields  with  wheez- 
ing, coarse  crepitation,  and  the  expec- 
toration of  frothy  fluid.  This  is  some- 
times blood  tinged  or  accompanied  with 
separate  sputa  containing  bloody  mucus. 
The  dyspnea  and  distress  subside,  the 
respiration  resumes  its  former  tran- 
quillity, and  nothing  remains  of  the 
paroxysm  except  the  prostration.  As 
a  rule,  the  attacks  will  not  be  so  severe, 
but  will  be  manifest  to  a  less  degree. 

Of  the  nervous  symptoms  due  to  ure- 
jnia,   headache,   often    of    a   neuralgic 


type,  may  be  the  first  to  appear.  \'ari- 
ous  other  disturbances  may  occur  to- 
ward the  end :  changes  in  manner  and 
temper,  dullness,  drowsiness,  some- 
times sleeplessness,  and  occasionally 
^great  restlessness.  Speech  may  be 
slightly  affected  and  the  patient  show 
transient  mental  failure. 

Disorders  of  vision  are  quite  fre- 
quent. In  some  cases  they  are  due  to 
albuminuric  retinitis  and  to  optic  neu- 
ritis, but  in  many  instances  complete 
amaurosis  develops  in  association  with 
uremic  symptoms.  In  such  cases  there 
may  be  no  changes  in  the  fundus  of  the 
eye  that  can  be  detected  with  the  oph- 
thalmoscope. The  sudden  onset  and 
transient  character  of  the  amaurosis 
also  are  hardly  compatible  with  the 
presence  of  an  organic  lesion.  Actual 
blindness  may  be  preceded  by  a  period 
of  dimness  of  vision  or  the  stage  of 
dimness  may  be  at  no  time  overstepped. 
Sometimes  the  patient  may  emerge 
from  a  convulsive  attack  completely 
amaurotic,  or  the  blindness  may  be,  for 
a  time  at  least,  an  isolated  symptom  of 
uremia.  The  loss  of  vision  may  persist 
for  a  few  hours  or  less,  or  for  a  few 
days.  The  pupils  usually  retain  their 
activity. 

Changes  in  thie  retinal  vessels  point 
not  only  to  probable  arteriosclerosis  in 
the  cerebral  vessels,  but  are  also  related 
to  the  very  early  stages  of  chronic 
Bright's  disease,  as  has  been  often 
urged  by  many  writers.  They  are 
highly  important  from  the  diagnostic 
viewpoint,  because,  as  has  been  insisted 
on  by  Gunn,  Nettleship,  Frost,  de 
Schweinitz,  and  others,  they  frequently 
forerun  by  a  year  or  two  the  usual  de- 
generative or  toxic  retinitis.  The  ordi- 
nary ophthalmologist  does  not  carry  his 
observation  quite  far  enough.  Instead 
of  being  content  with  careful  inspection 
of  the  nerve-head  and  then  sweeping 
the  area  of  illumination  over  the  out- 
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lying  fundus  and  into  the  macular 
region,  he  should  also  inspect  the 
periphery  of  the  small  veins  and  arte- 
ries, and  minutely  study  the  vessels  at 
their  crossings  in  every  case  that  is  in 
the  least  way  suspicious.  If  he  finds 
anything  at  all  suspicious  in  the  ves- 
sels, he  should  see  that  study  is  made 
of  the  condition  of  the  pulse,  the  heart 
sounds,  the  tracings  of  the  sphygmo- 
graph,  and  the  readings  of  the  sphygmo- 
manometer. Wendell  Reber  (Monthly 
Cyclopedia,  April,  1907). 

The  various  ophthalmoscopic  signs  of 
arteriosclerosis  are  as  follows :  1.  A 
general  change  in  the  size  of  the  arte- 
ries and  veins  of  the  eye-ground,  nar- 
rowing of  arteries,  and  dilatation  of 
veins.  2.  Change  in  the  color  of  the 
arteries.  3.  Changes  in  the  caliber  of 
the  vessels  at  different  parts.  4.  Aneu- 
rismal  dilatation  or  varicose  ectasias  of 
vessels,  which  may  be  oblong,  sac- 
shaped,  and  two  or  four  times  the  nor- 
mal caliber.  5.  The  progressive  venous 
pulse,  visible  not  only  in  the  central 
venous  branches,  but  also  in  the  pe- 
riphery of  the  fundus,  and  in  all  the 
larger  branches  of  the  veins.  Ophthal- 
moscopic examination  is  one  of  the 
most  ready  means  for  the  early^  detec- 
tion of  important  arterial  changes.  The 
method  of  examination  is  infinitely 
more  delicate  than  palpation  of  the 
radial  or  temporal  arteries  through  the 
skin.  Marple  (Med.  Record,  March  16, 
1907). 

The  writer  reports  20  cases  and  con- 
cludes that  the  ocular  manifestations  of 
arteriosclerosis  are  numerous  and  va- 
ried. From  the  diagnostic  standpoint  it 
is  the  group  of  signs  which  occur  in 
the  early  stages  of  the  disease  that  are 
especially  important  to  the  general 
physician.  Many  patients  think  them- 
selves in  good  health  and  seek  the 
oculist  for  presbyopic  correction  in 
whom  a  careful  ophthalmoscopic  ex- 
amination will  reveal  the  signs,  perhaps 
the  very  earliest,  of  beginning  arterio- 
sclerosis, and  this  is  the  time  of  all 
others  when  something  can  be  done  for 
these  patients  to  avert  the  more  serious 
later  stages  of  the  disease.  Bruner 
(Annals  of  Ophthal.,  Oct.,  1909). 


The  earliest  and  most  common 
ophthalmoscopic  evidences  of  arterio- 
sclerosis in  the  retina  are  irregularities 
in  the  caliber  of  the  arteries  due  to 
local  thickenings  of  the  intima,  and 
constriction  of  the  veins  wrhere  they  are 
crossed  by  the  rigid  arteries.  The 
narrowing  of  the  arterial  lumen  is 
sometimes  more  uniform,  and  may  be 
such  that  the  blood-columns  are  re- 
duced to  mere  threads.  To  the  same 
stage  belong  two  other  conditions, 
namely,  undue  tortuosity  of  the  arteries, 
and  an  excessive  brightness  of  the 
central  light  streak,  giving  to  the  arte- 
ries the  so-called  "silver-wire"  appear- 
ance. Globular  or  fusiform  dilatations 
of  the  arteries,  causing  the  appearance 
of  miliary  aneurisms,  may  also  be 
found.  A.  T.  Ballantyne  (Practitioner, 
Nov.,  1909). 

Probably    among   the    earliest    recog- 
nizable  signs   is  the  corkscrew   appear- 
ance   of    some   of   the    smaller    arterial 
twigs,   notably   those   in   the   immediate 
region   of  the  macula.     Or,   it  may  be 
that   one   or   more   of-  these   corkscrew 
twigs  arise  from  a  larger  vessel  appar- 
ently healthy,   simply  showing  that  the 
whole    artery    is    not    affected.      C.    A. 
A^'easey    (Jour,    of    Ophthal.    and    Oto- 
laryn.,  May,   1911). 
The  pulmonary  symptoms,  other  than 
the  uremic  asthma,  are  bronchitis  and 
emphysema,   with   failure  of   the  right 
heart.      Cases   have   been    reported    in 
whicli  the  pulmonary  artery  has  shown 
very  extensive  atheroma  and  sclerosis, 
with  but  little  involvement  of  the  sys- 
temic circulation. 

DIAGNOSIS.— A  careful  considera- 
tion of  the  foregoing  discussion  will 
indicate  that  although  there  are  many 
symptoms  referable  to  the  arteriosclero- 
sis, nevertheless  there  are  many  varia- 
tions from  the  typical  picture.  As  hab 
been  shown,  there  may  be  a  very  ex- 
tensive alteration  in  the  vessels  of  some 
certain  portion  without  equal  changes 
elsewhere.  The  peripheral  vessels  may 
show  marked  changes  without  the  aort:;i 
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exhibiting  similar  conditions,  and  vice 
versa.  Little  can  be  determined  from 
the  general  appearance  of  the  patient. 
He  may  appear  robust  and  never  have 
complained  of  sickness,  yet  his  vessels 
may  show  extensive  disease.  Nor  can 
much  reliance  be  placed  upon  the  pres- 
ence of  the  arciis  senilis,  as  it  may  be 
found  in  middle-aged  men  with  good 
arteries. 

In  2  cases  the  symptoms  suggested 
an  aortic  aneurism,  but  X-ray  examina- 
tion revealed  general  arteriosclerosis, 
most  pronounced  in  the  innominate 
artery ;  the  latter  was  dilated,  but 
without  an  actual  aneurism.  Stadler 
and  Albracht  (Deut.  Archiv  f.  klin. 
Med.,  Bd.  ciii,  Nu.  3  and  4,  1911). 

According  to  Osier,  the  cardinal 
points  in  a  case  of  arteriosclerosis  are 
usually  well  marked :  ( 1 )  thickening 
of  the  peripheral  vessels;  (2)  signs  of 
hypertrophy  of  the  left  ventricle,  shown 
by  the  apex  beat  dislocated  outward, 
the  thudding  first  sound,  and  the  accen- 
tuated aortic  second;  (3)  heightened 
blood-pressure; .  (4)  a  slight  and  varia- 
ble amount  of  albumin  in  the  urine. 
As  a  rule,  these  symptoms  are  present 
in  a  large  proportion  of  the  patients 
when  they  first  come  under  observation. 
Superficial  vessels,  as  a  result  of  the 
sclerotic  changes,  may  be  visibly  dilated 
and  tortuous,  as  in  the  temples.  The 
brachial  arteries  may  show  similar  con- 
ditions, but  if  not  visible  can  be  recog- 
nized by  palpation.  Care  should  be 
taken  not  to  mistake  a  simple  increase 
in  the  tension  for  a  thickening  of  the 
vessel  walls,  although  the  two  are  com- 
monly associated.  In  making  an  ex- 
amination the  vessel  should  be  firmly 
compressed  so  as  to  obliterate  the  pulse 
and  then  felt  below  the  point  of  pres- 
sure. Sometimes  it  may  be  well  to 
empty  a  small  section  of  the  vessel  and 


palpation  made  between  the  two  points 
of  pressure.  The  left  ventricle  will 
usually  show  signs  of  hypertrophy,  but 
it  may  be  not  always  demonstrable  to 
percussion  on  account  of  being  covered, 
more  or  less,  by .  an  emphysematous 
lung.  This  latter  condition  is  also  quite 
common  in  the  aged,  in  whom  sclerosis 
is  frequently  encountered.  The  pulse 
is  prolonged,  hard,  and  tense,  with  a 
very  characteristic  sphygmogram.  One 
having  a  slow,  oblique  ascent,  a  broad 
top,  a  slow  descent,  and  an  absence  of 
the  dicrotic  rise,  which  in  the  normal 
state  depends  upon  the  elasticity  that  is 
absent  in  the  diseased  vessel. 

Certain  writers  claim  that  general 
arteriosclerosis  differs  from  these  many 
other  states  in  having  the  increment  in 
the  sound  also  audible  in  the  carotids 
and  the  supraclavicular  regions.  A  still 
better  sign  is  a  positive  increment  in  the 
aortic  diastolic  tone  at  the  level  of  the 
angle  of  the  left  scapula  and  in  a  line 
joining  it  with  the  seventh  dorsal  verte- 
bral spine.  It  is  best  obtained  while 
the  arms  are  crossed  over  the  chest  and 
the  hands  placed  each  on  the  opposite 
shoulder  to  widen  the  interscapular 
space,  and  while  respiration  is  stopped 
during  full  expiration.  This  sign  is  of 
greatest  diagnostic  importance  in  pa- 
tients young  in  years  and  early  in  the 
disease.  As  age  advances  the  level  of 
auscultation  appears  to  descend  and 
finally  disappears.  F.  Friedmann  (La 
Semaine  med.,  July  4,  1900). 

The  writer's  sign  allows  of  the 
recognition  of  arteriosclerosis  at  a  very 
early  date,  and  when  even  arterial  ten- 
sion may  not  be  sufficiently  marked  to 
constitute  a  reliable  indication.  The 
maximum  intensity  of  aortic  sounds  on 
auscultating  the  thorax  posteriorly  is 
situated  at  the  level  of  the  spine  of  the 
scapula.  It  appears,  however,  that  in 
arteriosclerosis  this  point  is  situated 
much  lower  down.  The  writer  has 
ascertained  this  fact  in  all  cases  of 
arteriosclerosis  in  which  the  disease 
was  evident.     In  patients  from  38  to  45 
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not  presenting  any  of  the  usual  signs  of 
arteriosclerosis  this  displacement  down- 
ward of  the  point  of  maximum  intensity 
of  the  aortic  sounds  was  present  in  6 
cases.  Cury  (Jour,  de  med.  et  de  chir. 
prat,  Jan.  10,  1901). 

The  pulse  tension,  taking  into  account 
the  maximum  tension  when  the  body  is 
at  rest  and  comparing  it  with  that  dur- 
ing the  performance  of  a  certain  work, 
furnishes  a  measure  of  the  degree  of 
resistance  present  in  the  arterial  sys- 
tem in  arteriosclerosis  and  of  the  re- 
serve energy  as  well  as  the  functional 
capacity  of  the  heart.  Kisch  (Med. 
Klinik,  Aug.  8,  1909). 

A  very  important  aid  in  the  diagnosis 
is  the  blood-pressure;  the  majority  of 
cases  will  show  a  distinct  rise.  In  some 
instances  early  in  the  disease,  or  before 
the  thickening  of  the  vessels  is  evident, 
the  blood-pressure  may  be  persistently 
high.  A  pressure  of  over  160  milli- 
grams of  mercury  can,  as  a  rule,  be 
considered  the  boundary  line  between 
the  normal  and  the  abnormal.  Up  to 
about  200  mm.  of  Hg  {vide  supra) 
one  can  generally  come  quite  close  to 
a  correct  estimation  of  the  pressure, 
but  above  that  point  an  instrument  of 
precision  becomes  necessary.  It  may 
happen,  however,  that  in  many  cases  of 
even  well-marked  arteriosclerosis  the 
blood-pressure  is  not  raised.  This  may 
be  because  the  disease  is  localized  to  a 
part  of  the  arterial  tree,  or  because  the 
heart  may  at  last  be  giving  up  the  strug- 
gle, and  hence  the  pressure,  once  high, 
may  have  fallen.  It  would  seem  that 
localized  sclerosis  of  the  splanchnic 
vessels  gives  rise  more  easily  to  in- 
creased arterial  pressure  than  the  same 
amount  of  disease  elsewhere.  The  in- 
crease may  also  be  due  to  a  locaHzed 
anemic  condition  of  the  brain,  it  having 
been  shown  in  such  instances  that  the 
blood-pressure  has  risen  tremendously, 
evidently  an  endeavor  upon  the  part  of 


the  body  to  force  blood  into  the  anemic 
area.  It  must  be  remembered,  however, 
that  in  a  given  case  of  sclerosis,  in 
which  the  blood-pressure  is  found  to  be 
raised,  it  cannot  be  assumed  that  the 
pressure  is  high  because  of  the  disease 
of  the  arterial  walls,  nor  yet  that  the 
sclerosis  is  due  to  the  increased  pres- 
sure. The  arterial  stiffening  may  be, 
for  instance,  the  result  of  syphilis,  and 
the  high  blood-pressure  to  some  inter- 
current condition  of  a  nervous  or  toxic 
nature  which  may  be  more  or  less  re- 
movable by  appropriate  treatment. 

The  tonometer  shows  increased  ten- 
sion in  arteriosclerosis,  even  in  cases  in 
which  the  peripheral  vessels  are  not 
much  altered.  Case  of  a  man  of  60  in 
whom,  with  slight  signs  of  arteriosclero- 
sis, the  tonometric  figure  reached  240 
mm.  of  mercury.  In  the  course  of 
some  emotional  excitement  the  patient 
was  seized  with  apoplexy  and  died  on 
the  same  day.  When  the  tonometer 
gives  low  figures  with  clinical  signs  of 
arteriosclerosis,  it  is  a  mark  of  failing 
heart  power.  The  instrument  also 
shows  very  strikingly  the  effect  of 
cardiac  stimulants,  as  the  author  found 
particularly  after  the  administration  of 
camphor.  In  nephritis  some  of  the 
highest  tonometric  numbers  are  ob- 
tained. H.  Weiss  (Miinch.  med.  Woch., 
Jan.  23,  1900). 

The  new  ice  test  of  the  writers  is  a 
simple  and  reliable  means  for  ascer- 
taining the  functional  capacity  of  the 
blood-vessels.  It  consists  merely  in  the 
application  of  a  piece  of  ice  to  the  bend 
of  the  elbow  while  the  patient  is  re- 
clining with  the  arm  exposed  and  the 
palm  up,  and  all  the  muscles  of  the  arm 
relaxed.  Every  two  minutes  the  pulse 
is  counted  for  a  quarter  of  a  minute, 
after  which  the  arterial  pressure  is  re- 
corded with  a  mercury  sphygmomanom- 
eter. The  pulse  and  arterial  tension 
are  thus  recorded  three  times  in  turn 
at  intervals  of  two  minutes.  After  an 
interval  of  another  two  minutes  the  ice 
is  then  placed  in  the  bend  of  the  elbow. 
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The  pulse  and  tension  arc  recorded 
again  the  nionu'nt  tlic  ice  is  appHed  and 
ayain  after  two,  four,  and  six  minutes. 
After  two  more  minutes  the  ice  is  re- 
moved, the  skin  wiped,  and  the  pulse 
and  tension  are  recorded  again  after 
two,  four,  and  six  minutes.  The  ice 
nuist  not  exert  pressure  on  the  arm, 
which  would  interfere  with  the  circula- 
tion, but  must  be  held.  Among  100  per- 
sons to  whom  this  test  was  applied  it 
was  easy  to  distinguish  the  arterio- 
sclerotics and  the  tuberculous,  as  in 
them  the  reaction  always  differed  very 
decidedly  from  the  normal.  Under 
normal  conditions  in  the  arterial  system 
the  arterial  pressure  adapts  itself  to  the 
influence  of  the  ice  and  there  is  no 
modification  in  the  pressure,  but  the 
pulse  varies,  or  the  pressure  may  vary 
and  also  the  pulse,  but  always  according 
to  Marey's  law,  namely,  that  the  pulse 
grows  slow  as  the  pressure  increases 
and  faster  as  the  pressure  diminishes. 
In  case  of  functional  incapacity  on  the 
part  of  the  vessels  the  pulse  does  not 
vary,  but  the  pressure  fluctuates,  or  both 
fluctuate  contrary  to  the  Marey  law. 
This  abnormal  reaction  occurs  fre- 
quently in  arteriosclerosis,  especially 
with  involvement  of  the  aorta.  The 
same  abnormal  reaction  occurs  also  in 
tuberculosis,  but  with  the  difference  that 
the  pressure  declines  progressively  dur- 
ing and  after  the  application  of  the 
ice.  In  arteriosclerosis,  the  pulse  re- 
mains stable,  while  the  pressure  drops, 
but  the  latter  rises  again  as  the  ice  is 
removed.  Among  the  practical  points 
learned  by  this  test  is  that  arterioscle- 
rotic patients  presenting  normal  curves 
with  the  ice  test  have  a  more  favorable 
prognosis.  Josue  and  Paillard  (Jour. 
Amer.  Med.  Assoc,  from  Archives 
des  mal.  du  coeur,  etc.,  April,  1909). 

The  writer  found  that  amyl  nitrite 
acted  differently  upon  healthy  and  upon 
sclerotic  arteries,  so  that  it  furnishes  a 
means  of  diagnosing  arteriosclerosis 
with  certainty.  In  healthy  persons  the 
preparation  causes  dilatation  of  the 
arteries  of  the  upper  half  of  the  body, 
a  slight  fall  in  the  diastolic  blood-pres- 
sure which  very  quickly  returns  to 
normal  after  the  removal  of  the  amyl 


nitrite  because  the  arteries  retain  their 
elasticity.  In  arteriosclerotic  subjects 
the  diastolic  blood-pressure  behaves 
differently  under  the  action  of  amyl 
nitrite,  the  fall  being  very  great  at  first, 
and  occurring  even  with  increased  car- 
diac action.  This  would  seem  to  prove 
that  the  fall  of  blood-pressure  does  not 
depend  upon  the  heart.  K.  von  Rzent- 
kowski  (Merck's  Annual  Report,  vol. 
x'xiii ;  Merck's  Archives,  Feb.,  1911). 

The  writer  takes  his  readings  by 
means  of  two  wrist  splints  of  the 
Mackenzie  polygraph,  one  applied  to 
each  radial,  and  both  made  to  write  on  a 
single  strip  of  paper  in  one  of  the  poly- 
graphs. The  apparatus  is  adjusted  so 
that  the  best  readings  are  obtained  from 
both  wrists  and  so  that  they  are  about 
equal  in  oscillation.  Then  into  an  arm- 
let band  or  a  blood-pressure  apparatus 
applied  to  one  arm  air  is  gradually 
pumped,  raising  the  pressure  by  5  to  10 
mm.  of  mercury  at  a  time.  When  the 
smallest  beats  of  the  pulse  in  the  com- 
pressed arm  are  lost  the  reading  of  the 
pressure  in  the  manometer  is  taken,  and 
this  is  considered  the  minimal  systolic 
pressure.  If  the  pressure  is  then  in- 
creased until  all  of  the  beats  are  ob- 
structed, this  gives  the  maximal  systolic 
pressure.  It  is  found  that  in  very  irreg- 
ular hearts  there  may  be  a  drfiference 
of  as  much  as  60  mm.  between  these 
two  readings.  The  difference  is  much 
less  when  the  rate  of  the  heart  is  slow 
than  when  it  is  fast.  Silberberg  (Brit. 
Med.  Jour.,  April  6,  1912). 

ETIOLOGY. — The  various  causes 
that  can  bring  about  arteriosclerosis 
may  be  divided  into  four  classes:  the 
wear  and  tear  of  ordinary  existence, 
certain  of  the  acute  infectious  diseases, 
intoxications,  and  those  conditions 
which  tend  to  keep  the  blood  tension 

high. 

Those  engaged  in  mental  labor  or 
inclined  to  worry,  or  who  have  in- 
herited a  neurotic  temperament,  are 
especially  liable  to  an  involvement  of 
the  arteries  of  the  nervous  centers. 
Coulter  (Western  Med.  Rev.,  Dec, 
1907). 
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The  writer's  cases  with  arteriosclero- 
sis are  almost  invariably  those  who  take 
life  too  seriously  and  either  from  ambi- 
tion or  exalted  sense  of  duty  lead  an 
especially  strenuous  life.  His  arterio- 
sclerotic patients  seldom  include  the 
care-free,  self-centered  people  who  en- 
joy life  from  day  to  day,  without 
worrying.  These  seem  to  escape  arte- 
riosclerosis imless  they  acquire  it  in- 
directly by  the  syphilis  route. 

Physicians   are  particularly   prone  to 
acquire   arteriosclerosis.     Although  the 
fears   of   many   are   groundless,  yet   an 
unusually    large    proportion    actually 
show  signs  of  the  disease.    The  pecul- 
iarly strenuous  life  of  physicians,  their 
cares   and  worries,- the   constant   strain 
on  their  sympathies,  predispose  them  to 
it.     Herz   (Wiener  klin.  Woch.,  April  6, 
1911). 
It   is   one   of   the   most    frequent  of 
senile  changes,  but  the  arteries  may  in 
some  cases  undergo  degeneration  early 

in  life. 

In  a  series  of  2000  autopsies,  442 
cases,  or  22.1  per  cent.,  showed  more  or 
less  arteriosclerosis.  It  is  three  times 
as  common  in  the  male  as  in  the  female, 
and  occurred  no  earlier  in  the  colored 
race  in  this  series.  The  average  age  of 
the  cardiorenal  group  was  nearly  55. 
The  average  age  of  the  cerebral  group 
was  nearly  60.  Fifty  per  cent,  of  the 
cases  of  cerebral  hemorrhage  occurred 
in  the  fifth  and  sixth  decades  and  was 
three  times  as  common  in  the  male  as 
in  the  female.  All  the  cases  of  aneu- 
rism were  in  males.  The  average  age 
of  death  was  nearly  45.  Death  from 
gangrene  and  diabetes  was  incident  to 
the  last  decades, — the  sixth  and  sev- 
enth ;  the  average  age  nearly  65.  W.  H. 
Smith  (Boston  Med.  and  Surg.  Jour., 
May  7,  1908). 

Case  of  arteriosclerosis  prsecox  in  a 
man  aged  30  who  was  suffering  with 
rectal  cancer.  The  vascular  affection 
was  believed  to  be  due  to  the  toxins  of 
the  malignant  growth.  An  atheroma- 
tous patch  developed  in  the  popliteal 
artery,  and  the  resulting  thrombosis 
led  to  fatal  gangrene.  There  was  no 
increased  pressure  in  the  case.     Kleiii- 


perer  and  Benda  (Miinch.  nied.  Woch., 
June  20,  1911). 

This  is  particularly  evident  in  those 
whose  occupations  involve  continuous 
muscular  exertion  with  consequent  in- 
crease in  the  blood-pressure.  This  con- 
dition is  of  great  importance  in  causing 
arterial  degeneration,  and  may  be  due 
in  many  to  an  excess  of  food  and  drink. 
This  occasions  a  constant  dilatation  of 
the  blood-vessels  and  also  may  cause 
the  formation  of  toxic  substances  exert- 
ing an  irritating  action  upon  the  arterio- 
capillary  circulation.  When  food  is 
taken  into  the  body  in  excess  of  work 
and  of  excretion  there  is  an  accumula- 
tion of  waste. 

Causes  of  arteriosclerosis  may  be 
divided  into  three  classes :  1.  Diathetic 
causes-^— rheumatism,  gout,  diabetes,  and 
arthritis.  2.  Toxic  causes— alcoholism, 
plumbism,  nicotine  poisoning,  vicious 
eating,  excesses,  senility.  3.  Infectious 
causes — the  eruptive  fevers,  tuber- 
culosis, malaria,  and  syphilis.  In  all 
these  factors  it  Is  evident  that  disturbed 
nutrition  and  a  consequent  change — 
frequently  of  a  toxic  nature — in  the 
blood  evoke  the  characteristic  changes 
in  the  blood-vessels  which  present  the 
picture  of  arteriosclerosis.  M.  S.  Bern- 
helm  (LTndependance  med.,  June  20, 
1900). 

Study  of  400  cases  in  which  there 
was  a  lack  of  proper  functional  rela- 
tionship between  the  arteries  and  de- 
pendent tissues.  As  to  occupation,  work 
In  lead  and  severe  manual  labor  were 
marked  factors.  Alcohol,  nephritis, 
syphilis,  and  tuberculosis  were  con- 
spicuous causes.  As  to  sex,.  275  were 
men.  The  average  age  was  45.  In  338 
cases  more  than  a  single  viscus  was 
invaded.  Coronary  sclerosis  was  pres- 
ent in  270  cases ;  next  in  frequency  were 
the  arteries  of  the  brain,  kidneys, 
pancreas,  liver,  and  spleen.  Brooks 
(Amer.  Jour.  Med.  Sci.,  May,  1906). 

The  writer  analyzed  the  data  in  1835 
cases  of  arteriosclerosis  and  foand  a 
history  of  gout  in  323,  of  rheumatism  In 
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332,  pi  syphilis  in  209,  of  abuse  of 
tobacco  in  181,  of  infectious  diseases  in 
67,  of  diabetes  in  48,  of  alcohol  in  27, 
of  malaria  in  14,  the  menopause  in  12, 
and  moral  and  nervous  causes  in  19. 
In  555  cases  he  was  unable  to  discover 
any  special  cause  for  toxic  action.  The 
dyspnea  and  angina  pectoris  are  due  to 
the  kidneys,  the  angina  being  the  work 
of  the  coronaries,  while  the  dyspnea 
comes  from  the  kidneys.  An  exclusive 
milk  diet  promptly  arrests  these  phe- 
nomena. Huchard  (Bull,  de  I'Acad.  de 
Med.,  July  15,   1908). 

Small  doses  of  paracresol  and  indol, 
acting  on  the  organism  over  a  longer  or 
shorter  period,  can  induce  chronic  le- 
sions of  the  nature  of  sclerosis,  the  very 
ones  that  are  most  frequently  encoun- 
tered in  senility.  The  phenols  and  in- 
dol found  in  the  stool  and  urine  are  not 
the  excreta  of  our  tissues,  but  are  the 
products  of  the  permanent  microbian 
flora.  E.  Metchnikoff  (Annales  de 
rinst.  Pasteur,  Oct.,  1910). 

The  causes  of  arteriosclerosis  may  be 
summed  up  under  the  heads:  (1)  toxic 
— e.g.,  lead,  infections  of  all  sorts,  ex- 
cess of  certain  internal  secretions,  such 
as  adrenalin,  and  absorption  from  the 
intestinal  tract  of  certain  putrefactive 
products ;  (2)  senile  or  quasisenile,  in 
which  would  be  included  the  wear  and 
tear  from  overwork,  and  (3)  heredity. 
J.  M.  Jackson  (Boston  Med.  and  Surg. 
Jour.,  Nov.  4,  1911). 

Certain  toxins  of  extrinsic  origin  will 
bring  about  marked  changes  and  the 
two  probably  most  important  are  alco- 
hol and  lead;  tobacco  may  also  be  in- 
cluded. The  great  difficulty  in  ascribing 
arteriosclerosis  to  any  of  these  con- 
ditions is  due  to  the  impossibility  of 
determining  which  of  several  factors 
may  have  been  the  most  important  ele- 
ment. There  is,  however,  a  widespread 
doubt  concerning  the  effect  of  alcohol, 
there  being  many  who  do  not  believe 
that  its  indulgence  tends  to  cause  scle- 
rosis. If  it  does  exert  any  effect  it  may 
be  by  acting  as  a  direct  poison,  causing 


necrosis  of  certain  elements  of  the 
blood-vessels,  or  it  may  be  concerned 
in  bringing  about  a  constant  high  blood- 
pressure. 

Only  6  per  cent,  of  283  cases  of 
chronic  and  excessive  alcoholism  under 
50  years  of  age  showed  any  evidence  of 
arteriosclerosis.  Of  45  cases  of  this 
affection  examined  by  the  author  at 
the  Massachusetts  General  Hospital, 
only  13  per  cent,  gave  any  history  of 
alcoholism.  Of  656  autopsy  cases  of 
arteriosclerosis,  only  95,  or  14.5  per 
cent.,  were  under  the  age  of  SO.  Out  of 
these  95  cases  under  50,  in  which  arte- 
riosclerosis was  found  post  mortem, 
only  21  per  cent.,  and  if  the  cases  com- 
plicated by  chronic  nephritis  are  ex- 
cluded only  17  per  cent,  appear  to  have 
consumed  alcohol  in  any  notable  ex- 
cess. Richard  Cabot  (Jour.  Amer. 
Med.  Assoc,  Sept.  17,  1904). 

Tobacco  may  exert  an  influence  inas- 
much as  extensive  degenerative  changes 
may  be  brought  about  experimentally 
in  the  aorta.  It  increases  the  tension 
and  may  give  rise  to  spasmodic  con- 
tractions of  vesselsi. 

Two  weeks  after  introducing  10  c.c. 
(162  minims)  of  an  infusion  of 
tobacco  of  10  per  cent,  strength  into  the 
stomach  of  a  rabbit  weighing  2300 
Gm.  (4>2  pounds),  the  writer  found  the 
aorta  markedly  thickened,  dilated,  and 
resistent  throughout  its  entire  length. 
There  was  a  large  calcareous  patch  in 
the  thoracic  portion,  and  a  second  in  the 
abdominal  aorta.  Boveri  (Gaz.  degli 
Ospedali  e  delle  clin.,  May  28,  1905). 

Two  cases  in  which  the  excessive 
smoking  of  cigarettes — 30  to  100  a  day 
— was  tl"-'  only  etiological  factor  pres- 
ent to  explain  an  extensive  arterio- 
sclerosis ;  in  2  others  excessive  sexual 
intercourse  probably  was  the  cause. 
Though  the  iodides  are  quite  freely  pre- 
scribed in  arteriosclerosis,  their  action 
is  at  best  very  unreliable  and  is  even 
doubted  altogether  by  many.  Yet  in  one 
case  observed  by  the  writer  the  efifect 
was  very  pronounced.  After  a  daily 
dose   of   1   Gm.    (15   grains)    of  sodium 
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iodide,  a  moderate  hypertrophy  of  the 
heart  disappeared  completely  and  the 
blood-pressure  sank  considerably.  G. 
Klemperer  (Therap.  der  Gegenwart, 
Nov.,  1905). 

Lead  poisoning  may  give  rise  to  renal 
disease  and  arterial  changes.  It  has 
long  been  known  that  lead  is  an  impor- 
tant factor  in  the  production  of  gout, 
and  it  is  probable  that  both  lead  and 
the  toxic  agents  of  gout  cause  defect- 
ive metabolism.  As  both  gout  and 
chronic  interstitial  nephritis  are  asso- 
ciated with  increased  blood-pressure  we 
have  conditions  present  that  are  favor- 
able to  sclerosis.  It  may  be  that  the 
thickening  of  the  arteries  in  gout,  in 
diabetes,  in  chronic  Bright's  disease, 
and  in  obesity  may  be  due  to  the  action 
of  retained  poisons  upon  the  blood- 
vessels. 

Lead  may  produce  arteriosclerosis 
either  directly  or  indirectly.  Directly, 
as  shown  by  the  numerous  experiments 
on  animals.  Probably  this  is  by  the 
direct  influence  on  the  vessel  of  the 
lead  in  the  circulating  blood.  Doubtless 
the  walls  of  some  of  the  larger  arteries 
may  be  affected  through  the  alteration 
in  the  nutrition  because  of  the  primary 
toxic  endarteritis,  with  the  tendency  to 
thrombosis  and  obliteration  of  the  vasa 
vasorum. 

The  undisputed  fact  that  lead  may 
cause  gout,  and  the  equally  true  prop- 
osition that  in  gouty  individuals  arte- 
riosclerosis occurs  early,  may  explain 
the  influence  of  lead  in  producing 
arteriosclerosis  in  rare  cases.  Experi- 
mental and  clinical  observations  prove 
incontestably  that  lead  will  cause 
nephritis.  This  is  usually  the  con- 
tracted kidney,  which  sooner  or  later 
has  associated  with  it  the  thickened 
arteries  and  left  cardiac  hypertrophy. 
Lead  intoxication  may  lead  directly 
.and  indirectly  to  arteriosclerosis.  The 
•recognition  of  lead  intoxication  during 
life,  by  any  of  the  ordinary  symptoms 
or  by  the  basophilic  granulations  of  the 
cells  of  the  blood,  in  an  individual  suf- 


fering  with  arteriosclerosis,  with  of 
without  nephritis,  would  not,  perhaps, 
permit  us  to  say  definitely  that  the  lead 
was  the  sole  causative  disease  factor. 
It  would,  however,  be  a  rational  thera- 
peutic measure  to  safeguard  the  in- 
dividual against  further  intoxication 
with  lead  in  the  treatment  of  the 
arteriosclerosis.  F.  S.  Billings  (Jour. 
Amer.  Med.  Assoc,  Sept.  17,  1904). 

Although  various  infective  diseases, 
such  as  scarlet  fever,  measles,  small- 
pox, diphtheria,  and  typhoid  fever  may 
give  rise  to  arterial  changes,  none  is 
probably  more  productive  of  arterial 
degeneration  than  syphilis.  It  may 
bring  about  an  endarteritis  of  the  vaso 
vasorum  and  a  defective  nutrition  of 
the  walls  of  the  arteries ;  or  by  the 
devitalizing  influence  of  a  toxin,  long 
present  in  the  body,  produce  anemia 
and  a  lowering  of  the  physiological 
margin  of  normal  metabolism.  Con- 
sequently, in  case  of  injury  or  stress  of 
a  tissue,  the  equilibrium  is  not  main- 
tained and  degeneration  ensues.  Syph- 
ilitic arteritis  may  affect  simultaneously 
or  successfully  a  number  of  arteries, 
and  in  some  instances  it  gives  rise  to  a 
general  affection  of  the  small  arteries 
and  arterioles.  It  may  be  limited  to 
the  aorta  or  even  to  the  coronary 
arteries,  but  the  most  frequent  and  im- 
portant site  of  the  disease  is  the  brain. 
Particularly  those  vessels  which  enter 
into  the  formation  of  the  circle  of 
Willis  (the  vertebrals,  and  the  basilar 
together  with  the  carotids)  and  its 
branches. 

In  addition  to  the  above  causes,  scle- 
rotic changes  may  appear  in  the  ordi- 
nary course  of  existence  as  part  and 
parcel  of  the  constant  wear  and  tear. 
To  quote  from  Osier:  "Among  organs 
the  blood-vessels  alone  enjoy  no  rest. 
Not  only  does  a  ceaseless  rush  of  fluid 
pass   through  them  at  a  speed  of   10 
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inches  a  second,  but  the  walls  of  the 
main  pipe  are  subjected  to  a  distending 
force  of  2y^  pounds  to  the  square  inch, 
60  to  80  times  a  minute,  80,000  to 
100,000  times  in  twenty-four  hours. 
The  heart  has  rest  in  diastole,  but,  dis- 
tended by  the  charge  from  the  left 
ventricle,  the  arteries  pass  it  on  partly 
by  the  natural  elasticity  of  the  walls, 
partly  by  an  active  contraction  of  the 
muscle  fibers.  Like  other  organs  they 
live  under  three  great  laws :  use  main- 
tains and  in  a  measure  sustains  struc- 
tures ;  overuse  leads  to  degeneration ; 
in  time  they  grow  old,  in  three  score  or 
four  score  years  the  limit  of  endurance 
is  reached  and  they  wear  out.  The 
stability  of  tubing  of  any  sort  depends 
upon  the  structure  and  the  sort  of 
material  used;  and  so  it  is  with  the 
human  tubing.  With  a  poor  variety  of 
elastic  and  muscular  fibers  in  the  blood- 
vessels, some  are  unable  to  resist  the 
wear  and  tear  of  every-day  life,  and 
have  at  40  years  of  age  arteries  as  old 
as  those  of  others  at  60.  They  look 
the  same  macroscopically  and  micro- 
scopically, but  they  dififer  in  different 
individuals  in  the  quality  of  the  ma- 
terials used  and  the  capacity  to  resist 
the  ordinary  stress  of  life.  In  the 
fourth  or  fifth  decade,  even  with  the 
best  of  habits  in  eating  and  drinking, 
the  incessant  strain  and  anxiety  of 
public  life  or  business  may  lead  to  de- 
generation of  the  blood-vessels.  Men- 
tal exertion  is  not  of  itself  injurious, 
and  the  life  of  the  student  need  not  be 
one  of  great  tension,  but  the  mental  ex- 
ertion of  the  modern  business  man  is 
of  a  dift'erent  kind.  Competition  is  so 
keen  and  the  environment  so  stimu- 
lating that  even  without  political  or  so- 
cial ambitions  high  pressure  seems  a 
necessity." 


After  40  it  is  exceptional  to  examine 
the  arteries  without  finding  evidence 
of  degeneration — here  and  there  a  small 
plaque  of  atheroma,  an  occasional 
streak  of  intimal  fatty  degeneration, 
and  with  this  the  mitral  and  aortic 
cusps  may  have  lost  just  a  little  of 
their  delicateness.  With  advancing  age 
the  arteries  become  thicker  and  the 
atheromatous  changes  more  marked. 
As  a  rule,  in  the  very  aged  not  only  the 
smaller  arteries  are  thickened,  but  the 
aorta  and  its  main  branches  show  ex- 
tensive changes  with  calcification.  Liv- 
ing quieter  lives  and  with  less  strain 
and  stress,  women  are  not  so  frequently 
the  subjects  of  arterial  change  and  con- 
sequently they  last  longer.  In  infants 
and  young  children  arteriosclerosis  oc- 
curs :  1.  As  occasional  patches  or  flakes, 
or  even  calcified  foci,  in  the  vessels  of 
the  newborn.  2.  In  infants  dying  of 
the  acute  infections,  streaks  of  fatty 
degeneration  of  the  intima  and  foci  of 
necrosis  of  the  media  are  not  uncom- 
mon. 3.  Widespread  arteriosclerosis 
of  the  smaller  vessels  may  occur  with- 
out nephritis  and  without  recognizable 
cause.  Two  or  three  cases  may  occur 
in  the  same  family.  4.  In  congenital 
syphilis,  diffuse  or  localized  sclerosis 
of  the  arteries  may  occur,  sometimes 
early,  sometimes  as  a  late  manifestation 
in  latent  hereditary  syphilis. 

Typhoid  fever  plays  some  causal  part 
in  the  thickening  of  the  radial  arteries. 
An  analysis  of  the  histories  of  3894 
cases  in  Dr.  Osier's  wards  showed  that 
no  causal  factor  existed  in  a  percentage 
of  18.9,  and  in  cases  of  diphtheria  a 
slightly  lower  percentage,  then  pneu- 
monia with  19.6,  malaria  22.6,  syphilis 
23,  scarlet  fever  with  24,  diphtheria 
with  28.7,  rheumatism  41,  alcoholism 
53.3,  and  heavy  work  62.2.  So  far,  the 
writer  is  not  justified  in  drawing  any 
conclusions    that    acute    infectious    dis- 
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eases  played  a  part  in  the  develop- 
ment of  arteriosclerosis.  W.  S.  Thayer 
(N.  Y.  Med.  Jour.,  June  18,  1904). 

It  is  necessary  to  avoid  strains  long 
after  typhoid  fever  to  avoid  devel- 
opment of  arteriosclerosis.  Stengel 
(N.  Y.  Med.  Jour.,  June  25,  1904). 

The  main  causes  of  arteriosclerosis 
are  syphilis  and  alcohol.  Out  of  100 
cases  studied  47  had  syphilis,  and  in  the 
rest  there  was  no  evidence.  The  date 
of  the  syphilis  was  from  eight  to  thirty 
years.  In  21  cases  of  aortic  aneurism 
syphilis  was  found  in  9,  The  author 
considers  12  per  cent,  of  the  population 
of  St.  Petersburgh  to  have  syphilis, 
while  Fournier  puts  it  at  15  per  cent. 
for  Paris.  As  regards  alcohol,  out  of 
89  cases  of  arteriosclerosis  only  4  were 
total  abstainers,  the  rest  being  either 
hard  or  moderate  drinkers.  Among  the 
47  syphilitic  cases  mentioned  above,  24 
were  hard  drinkers,  16  moderate,  and  7 
doubtful.  Morwitz  (Med.  Examiner, 
Oct.,  1904). 

Some  of  the  arteriosclerosis  which  is 
supposed  to  be  due  to  syphilis  is  in 
reality  due  to  the  prolonged  and  not 
always  judicious  use  of  mercury.  The 
writer  thinks  it  strange  that  this  matter 
has  thus  far  received  so  little  attention. 
Drennen  (Jour.  Amer.  Med.  Assoc, 
Sept.  10,  1904). 

Arterial  disease  seems  to  be  attributa- 
ble to  syphilis  in  about  32  per  cent. ;  to 
tuberculosis  in  about  16  per  cent.  The 
facts  presented  go  to  show  that  the 
colored  race  is  affected  about  four 
times  more  frequently  than  the  white. 
General  arteriosclerosis  seems  to  be 
not  commonly  found  with  aneurism, 
and  its  presence  may  be  considered  as 
evidence  against  the  probable  develop- 
ment of  aneurism.  Camac  (Amer.  Jour. 
Med.  Sci.,  May,  1905). 

A  history  of  syphilis  was  found  in  28 
of  37  cases  of  aortic  insufficiencj' ;  in  4 
of  5  cases  of  bradycardia;  in  6  of  6 
cases  of  aneurism^  and  in  2  of  3  patients 
with  constant  arrhythmia,  all  due  to 
arteriosclerosis.  Even  with  organic 
angina  pectoris  in  persons  under  the 
age  of  50,  the  writer  found  6  syphilitics 
in  11  cases;  above  this  age  only  3  in  41 


cases.  In  a  total  of  92  patients  wfth 
heart  disease  of  the  sclerotic  types 
syphilis  was  admitted  by  54  of  the  pa- 
tients; a  positive  Wassermann  reaction 
establishes  the  diagnosis  in  many  cases. 
One  of  the  patients  had  had  permanent 
slow  pulse  for  forty-seven  years  after 
the  primary  sore,  and  gave  a  marked 
Wassermann  reaction.  Specific  treat- 
ment generally  comes  too  late  to  do 
much  good,  although  the  pains  may  be 
relieved.  Fiessinger  (Bull,  de  I'Acad. 
de  Med.,  Oct.  10,  1911). 

PATHOLOGY.— The  nature  of  the 
arteriosclerotic  process  has  been  very, 
thoroughly  gone  into  by  Adami  a  few- 
years  ago.  According  to  his  description, 
in  the  aorta  and  its  larger  branches, 
those  which  contain  elastic  tissue,  the 
following  main  types  may  be  found : — • 

1.  The  ordinary  nodular  arterioscle- 
rosis. This  manifests  itself  in  the  be- 
ginning as  a  thickening  and  overgrowth 
of  connective  tissue,  especially  at  or 
around  the  openings  of  the  small 
branches,  as  yellowish-white  thicken- 
ings, notably  affecting  the  origins  of 
the  series  of  intercostal  vessels.  Later 
these  may  grow  in  size,  and  sometimes 
coalesce,  forming  in  the  aorta  project- 
ing flattened  nodes.  These  may  be 
scattered  somewhat  irregularly  through 
the  aorta,  becoming  more  abundant  and 
more  advanced  in  the  abdominal  region. 
It  is  this  form  that  more  especially  goes 
on  to  atheroma  and  calcification  of  the 
intimal  plaques. 

Arterial  disease  may  be  either  con- 
fined to  the  larger  trunks  while  the  pe- 
ripheral and  visceral  vessels  remain  free, 
or  the  smaller  and  medium-sized  trunks 
may  be  chiefly  involved,  or  the  changes 
may  be  microscopic  and  only  affect  the 
smaller  visceral  branches.  In  a  post- 
mortem study  of  400  consecutive  cases 
disease  of  the  coronary  arteries  pre- 
dominated, the  result  probably  of  the 
secondary  eft'ects  of  increased  demand 
for  cardiac  work.    In  the  production  of 
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coronary  disease  alcohol  is  the  most 
frequent  and  nephritis  the  second  most 
frequent  factor,  while  syphilis,  tuber- 
culosis, senility,  and  tobacco  are  causa- 
tive factors  in  a  few  cases.  The  cere- 
bral vessels  were  affected  next  in  fre- 
quency to  the  coronary,  and  the  renal 
vessels  appear  third  in  the  rate  of 
occurrence.  Then  follow  in  order 
of  frequency  the  pancreatic,  hepatic, 
splenic,  pulmonary,  visceral,  and  spinal 
vessels.  Brooks  (Amer.  Jour.  Med. 
Sci.,  May,  1906). 

From  a  careful  histological  study  of 
the  changes  found  in  the  radial  artery 
the  writers  conclude  that,  whereas  in 
old  age  a  thickened  radial  artery  is 
normal,  an  unduly  thickened  radial 
artery  at  an  earlier  age  may  mean 
one  of  two  things :  that  the  vessel  has 
been  subjected  to  unusual  or  exceptional 
strain,  or  that  the  vessel,  from  inher- 
ent weakness  or  other  abnormality,  has 
been  unable  to  cope  with  conditions 
which  might  ordinarily  be  regarded  as 
normal.  The  artery  has  thus  been 
obliged  to  fortify  itself  by  progressive 
thickening  of  its  walls.  As  a  rule,  al- 
though there  are  striking  exceptions, 
when  the  thickening  of  a  radial  artery 
is  unduly  marked,  similar  changes  occur 
in  the  mesenteric  artery  and  aorta.  W. 
S.  Tha3'er  and  M.  Fabyan  (Amer.  Jour. 
Med.  Sci.,  Dec,  1907). 

2.  In  this  form  the  radials  may  be 
distinctly  hardened  and  even  calcified, 
yet  an  examination  of  the  aorta  may 
disclose  the  complete  absence  of  nodose 
thickenings  of  the  intima.  In  the  tho- 
racic portion  especially  there  may  be 
a  diffuse  dilatation  of  the  aorta.  In- 
stead of  being  thickened,  the  aortic  wall 
appears  to  be  thinned  and  there  is  evi- 
dently an  increase  in  the  length  as  well 
as  in  the  breadth  of  the  vessel.  This 
is  indicated  by  the  aorta  running  a 
somewhat  tortuous  course.  In  the 
aorta  and  the  common  iliacs  there  are 
found  slight  transverse  depressions. 
This  latter  condition  is  evidently  a  de- 
generation, but  not  a  sclerosis.     It  will 


be  found,  however,  that  in  these  cases 
the  smaller  arteries  are  markedly  scle- 
rotic, with  localized  areas  of  intimal 
fibrosis,  with  hypertrophy  and  fibrosis 
of  the  middle  coat,  and  often  with  well- 
pronounced  periarterial  fibrosis.  The 
hardening  of  the  radial  and  the  other 
middle-sized  arteries  is  not,  as  a  rule, 
dependent  upon  an  increase  in  tbe 
amount  of  connective  tissue,  but  to  a 
calcification  of  the  media.  This  may 
have  been  preceded  by  a  marked  hyper- 
trophy of  the  muscular  coat. 

A  personal  study  of  75  cases  varying 
from  the  early  appearance  of  a  few 
scattered,  slightly  prominent,  yellow, 
translucent  spots  in  the  intima  to  the 
severest  lesions  presenting  loss  of  elas- 
ticity and  dilatation  showed  that  it  is 
impossible  to  subdivide  the  condition 
anatomically  into  separate  groups,  as 
the  disease  is  a  chronic  inflammatory 
process  which  attacks  all  the  coats  of 
the  aorta  simultaneously,  the  lesions  be- 
ing sometimes  more  marked  in  the 
intima  and  sometimes  more  in  the  media 
and  adventitia,  but  generally  the  intima 
and  adventitia  are  the  first  to  show 
noticeable  changes.  In  the  former,  pro- 
liferation of  the  connective-tissue  cells 
takes  place,  followed  by  a  fibrous 
thickening,  and  in  the  latter  cellular  in- 
filtration occurs  around  the  vasa  vaso- 
rum,  ultimately  leading  to  a  fibrous 
thickening  of  the  external  coat.  In  the 
muscle  little  may  be  found  beyond  a 
slight  collection  of  cells  around  the  vasa 
vasorum.  Ophuls  (Amer.  Jour.  Med. 
Sci..  June,  1906). 

The  dominant  primary  event  in  the 
arteriosclerotic  process — syphilitic,  sen- 
ile, or  functional — is  a  localized  or  it 
may  be  a  diffuse  weakening  of  the  arte- 
rial wall,  and  especially  of  the  media. 
This  induces  strain  on  the  remaining 
coats;  and  if  this  be  not  excessive, 
the  changes  caused  by  that  strain 
lead  more  especially  to  connective- 
tissue  overgrowth  and  to  the  develop- 
ment of  the  characteristic  lesions  of 
arteriosclerosis.  J.  G.  Adami  (Amer. 
Jour.  Med.  Sci.,  Oct.,  1909). 
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3.  This  type  is  the  syphilitic,  in 
which  the  aortic  manifestations  are 
quite  similar  to  the  ordinary  nodose 
arteriosclerosis.  It  can,  however,  be 
distinguished  generally  from  the  latter 
both  macroscopically  and  microscopi- 
cally. The  usual  location  is  the  ascend- 
ing aorta  and  the  arch,  where  the  nodes 
are  found  in  groups.  They  are  com- 
paratively large,  semitranslucent  or 
hyaline  in  appearance.  Atheromatous 
and  calcareous  changes  are  not  common, 
and  in  the  later  stages  there  occurs  a 
scarring  with  a  central  depression. 
Microscopic  examination  shows  that 
the  primary  lesion  is  a  subacute  mesa- 
ortitis,  with  an  infiltration  of  small 
round  cells  about  the  branches  of  the 
vaso  vasorum  and  absorption  of  the 
elements  of  the  media.  This  involves 
both  the  muscular-  and  elastic-tissue 
layers,  the  absorption  of  the  latter  be- 
ing very  striking.  This  is  the  primary 
change.  The  process  does  not  extend 
beyond  the  media  into  the  intima,  but, 
as  a  secondary  process,  the  intima 
undergoes  a  proliferative  thickening. 
When  the  deeper  portions  undergo  ne- 
crosis the  underlying  granulation  tis- 
sue projects  new  capillaries  into  the 
degenerated  area.  The  necrotic  ma- 
terial becomes  absorbed,  is  replaced  by 
connective  tissue  with  subsequent  scar 
formation  and  contraction. 

In  the  radials  and  vessels  of  similar 
size,  a  form  of  change  frequently  called 
Moenckeberg's  sclerosis  is  common. 
In  this  type  there  is  a  widespread  de- 
generation of  the  media  with  calcifica- 
tion, the  intima  being  also  much  thick- 
ened. His  conclusion  is  that  medial 
calcification  is  more  frequent  in  the 
peripheral  vessels  than  thickening  of 
the  intima  alone.  The  senile  arterio- 
sclerosis  commonly   shows  thi§  medial 


degeneration,  and  it  is  iound  tliat  the 
"pipe-stem"  radial,  for  example,  is  a 
condition  of  medial  and  not  of  intimal 
calcification. 

In  the  smaller  arteries  and  arterioles 
there  is  great  variation  in  the  appear- 
ance in  different  cases.  These  differ- 
ences probably  represent  different 
stages  of  the  same  process,  modified 
possibly  by  variations  in  the  reactive 
power  of  the  tissues,  intimal  and  medial. 
Two  broad  groups  may  be  recognized: 
(1)  that  in  which  pronounced  thicken- 
ing and  hypertrophy  of  the  muscularis 
are  the  most  marked  features,  and  (2) 
that  in  which  a  generalized  proliferation 
of  the  intima  predominates.  The  first 
probably  represents  the  earlier  condition. 
The  first  effect  of  the  substances  in  the 
blood  is  to  stimulate  the  smaller  arteries 
to  increased  contraction,  and  in  this 
way  bring  about  an  hypertrophy  of  the 
muscle-cells.  It  is  to  this  generalized 
contraction  of  the  smaller  arteries  and 
arterioles  that  must  be  ascribed  the  con- 
tinued elevation  of  the  blood-pressure. 
Eventually  the  muscle-fibers  degenerate 
and  fail  to  maintain  the  narrowed  lu- 
men. Where  there  is  a  progressive 
process,  and  the  artery  as  a  whole  tends 
to  give  way  under  the  internal  pressure, 
there  is  developed  a  compensatory  fibro- 
sis and  thickening  of  the  intima,  with 
simultaneous  evidence  of  atrophy  and 
fibrosis  of  the  media.  Frequently  asso- 
ciated with  these  changes  in  the  arte- 
rioles is  a  surrounding  fibrosis,  a 
chronic  periarteritis.  When  the  capil- 
laries are  involved  in  a  widespread 
process,  the  arteriocapillary  fibrosis  of 
Gull  and  Sutton  results. 

In  the  larger  vessels,  as  the  aorta,  the 
earliest  change  is  the  appearance  of 
small  streaks  in  the  intima;  opaque, 
white,    fatty   looking,    and   tending   in 
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general  to  a  longitudinal  arrangement. 
They  are  most  common  in  those  dying 
from  infection  and  acute  intoxication. 
Microscopic  examination  shows  that 
they  are  not,  as  usually  considered, 
confined  to  the  endothelium,  hut  repre- 
sent a  fatty  degeneration  of  the  deepest 
layer  of  the  intima,  the  musculoelastic. 
In  addition  to  these,  certain  bacteria 
and  their  toxins  lead  to  a  definite  pro- 
liferation of  the  aortic  endothelium  and 
intima — a  true  proliferative  intimitis. 
It  is  somewhat  doubtful  whether  this 
should  be  regarded  as  a  true  arterio- 
sclerosis, as  evidence  is  lacking  that  this 
intimal  thickening  proceeds  onward  to 
the  familiar  picture  of  the  atheromatous 
aorta.  The  typical  arteriosclerotic  aorta 
shows  changes  which  to  the  naked  eye 
characteristically  affect  the  intima. 
That  undergoes  a  notable  thickening, 
not  uniform  but  nodose,  although  in 
advanced  cases  the  thickened  plaques 
may  be  so  close  that  they  fuse  into 
large  areas.  In  these  plaques  there 
occur  a  succession  of  stages.  The 
slightest  cases  are  those  in  which  there 
is  a  proliferation  of  the  superficial 
layers  of  the  intima,  forming  a  layer  of 
dense  fibrous  tissue,  the  fibers  running 
parallel  to  the  surface.  In  another 
form  there  may  be  a  somewhat  similar 
proliferation  of  the  deeper,  musculo- 
elastic layer  of  the  intima,  not  so  purely 
fibrous,  but  exhibiting  also  a  prolifera- 
tion of  yellow  elastic  tissue.  In  either 
case  there  is  present  a  simple  hyper- 
plasia of  the  intima,  with  no  sign  of 
leucocytic  infiltration,  of  new  vessel 
formation,  or  of  inflammation  as  usu- 
ally accepted.  Degenerative  changes 
in  the  plaques  are  more  frequently  en- 
countered. The  layers  nearest  to  the 
intimal  surface  may  show  little  or  no 
change,  but  deeper  down  ( 1 )  the  layers 


become  swollen  and  hyaline,  or  (2)  as 
a  more  advanced  change  exhibit  fatty 
degeneration,  loss  of  nuclear  staining, 
disintegration  of  the  tissue,  with  the 
presence  of  cholesterin  plates.  There 
is  also  evidence  of  necrosis  and  autol- 
ysis. These  are  the  typical  atheroma- 
tous lesions.  When  suitably  stained 
such  softened  areas  show  the  presence 
of  calcareous  matter.  This  may  accu- 
mulate, becoming  more  and  more  abun- 
dant, until  gritty  masses  and  extensive 
brittle  plates  of  calcification  become  de- 
veloped. In  either  of  these  latter  stages 
the  superficial,  thin,  but  hitherto  intact 
layer  of  the  intima  may  give  way  and 
be  torn  off,  an  atheromatous  ulcer  being 
formed,  shallow,  and  with  a  rough, 
necrotic  floor.  Before  the  breaking 
down  of  the  intima  the  areas  of  soft- 
ened semifluid  substance  are  sometimes 
spoken  of  as  atheromatous  cysts.  As 
the  intima  normally  possesses  no  blood- 
vessels, it  happens  that  with  the  pro- 
gressive laying  down  of  layers  of  dense 
fibrous  tissue  the  nourishment  of  the 
older,  deeper  layers  becomes  cut  off  and 
necrosis  results.  Except  in  syphilis  it 
is  unusual  to  find  a  secondary  granula- 
tion process  occurring  in  the  atheroma- 
tous plaques  with  the  entry  of  capillary 
loops  from  the  vaso  vasorum  of  the 
media.  When  this  is  the  case  there  is 
found  a  distinct  reparative  process,  ab- 
sorption of  the  atheromatous  material, 
and  a  laying  down  of  new  fibrous  tissue 
to  replace  that  which  has  undergone 
necrosis.  Where  this  is  the  case  the 
plaques,  instead  of  remaining  flattened, 
become  puckered,  often  with  an  ob- 
scurely stellated  depression.  This  puck- 
ering is  the  main  naked-eye  indication 
of  syphilitic  aortitis. 

Concerning  aortic  arteriosclerosis  the 
following  appear  to  be  the  facts  so  far 
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determined:  1.  That  a  weakness  and 
giving  way  of  the  media  constitute  the 
primary  anatomical  lesion  in  the  great 
majority  of  cases.  2.  It  is  possible  that, 
as  the  result  of  a  subacute  proliferative 
intimitis  due  to  bacteria  and  their  tox- 
ins, the  thickening  of  the  intima,  by 
cutting  off  the  nutrition  of  the  inner 
layers  of  the  media,  may  weaken  that 
coat  and  so'  cause  a  local  dilatation  of 
the  lumen  of  the  aorta;  this,  in  turn, 
followed  by  a  secondary  and  further 
thickening  of  the  intima.  But  it  is  also 
possible  that  the  infective  endarteritis 
which  undoubtedly  exists  has  no  direct 
associatiori  with  the  general  process 
here  described.  So  that  when  after 
typhoid  and  other  infections  there  de- 
velops a  premature  arteriosclerosis,  the 
condition  is  one  of  a  primary  sporadic 
degeneration  of  the  media  set  up  by 
the  bacterial  toxins.  3.  The  affection 
of  the  media  may  be  either  a  primary 
degeneration  without  signs  of  preceding 
inflammation  or  may  be  of  inflamma- 
tory origin,  as  in  syphilis.  4.  The  in- 
timal  change  secondary  to  medial  de- 
generation has  none  of  the  features  of 
an  extension  of  the  morbid  process 
from  the  media,  but  is  of  a  wholly  dif- 
ferent nature.  It  is  primarily  of  hyper- 
plastic type — a  senile  connective-tissue 
hyperplasia  unaccompanied  by  the  phe- 
nomena which  we  associate  with  in- 
flammation. 

In  order  to  understand  the  meaning 
of  the  various  changes  occurring  in 
arteriosclerosis  much  experimental 
work  has  been  done  on  the  lower 
animals.  In  18S9  and  also  in  1904 
Gilbert  and  Lion  produced  changes 
in  the  media  by  repeated  intravenous 
injections  of  micro-organisms,  para- 
colon and  tA^phoid,  or  their  toxins. 

Lesions    of   the    aorta    found    in   two 
rabbits   after   repeated   intravenous  in- 


oculations of  both  living  and  killed  cul- 
tures of  a  paracolon  bacillus.  In  these 
experiments  the  artery  did  not  receive 
any  previous  injury.  One  animal  was 
allowed  to  live  six  months,  the  other 
ten  months,  after  the  primary  inocula- 
tion. The  middle  coat  of  the  aorta  was 
the  one  affected,  and  the  lesion  consisted 
in  a  sclerocalcareous  transformation. 
In  another  series  of  experiments  the 
aorta  was  injured,  and  later  cultures  of 
typhoid  bacilli  were  inoculated  intra- 
venously. After  a  few  days  the  animals 
were  killed.  An  acute  aortitis  was 
found  at  the  site  of  trauma.  It  is  thus 
possible  to  produce  atheroma  of  the 
aorta  and  acute  aortitis  in  animals  by 
intravenous  inoculations  of  bacteria  and 
bacterial  toxins.  This  may  take  place 
with  or  without  previous  injury  to  the 
arterial  wall.  Gilbert  and  Lion  (Arch, 
de  med.  exp.  et  d'anat.  path.,  t.  xvi,  p. 
IX  1904). 

Changes  observed  in  the  peripheral 
vessels  of  young  people,  and  even  chil- 
dren and  infants  dying  from  various 
acute  infectious  diseases.  All  parts  of  the 
peripheral  arterial  vascular  system  were 
examined.  Eighty  cases  of  diphtheria 
were  studied,  80  of  scarlet  fever,  and 
many  cases  of  other  infectious  diseases. 
In  every  instance  the  writer  found  a 
disease  of  the  peripheral  vessels  that 
manifests  itself  as  a  degeneration  of  the 
smooth  musculature  and  of  the  elastic 
fibers,  which  is  to  be  seen  first  in  the 
middle  coat  and  in  the  majority  of 
cases  is  confined  to  this  one  tunic.  The 
degeneration  appears  in  localized  areas 
which  in  certain  vessels  may  be  very 
numerous,  and  in  severe  cases  leads  to 
a  veritable  necrosis  of  the  vessel  wall. 
These  necroses  heal  either  through 
scarring  or  by  restitutio  ad  integrum. 
In  many  cases,  however,  the  process 
extends  into  the  intima,  in  which  case 
this  coat  undergoes  sclerotic  changes 
whereby  permanent  injury  is  produced. 
Though  these  changes  are  usually  of 
microscopic  nature,  in  extreme  cases 
they  may  be  visible  to  the  naked  eye. 
The  disease  affects  all  arterial  vessels 
down  to  those  of  the  caliber  of  the 
digital  arteries.  Wiesel  (Zeit.  f.  Heil- 
kunde,  Bd.  xxvii,  S.  262,  1906). 
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As  an  increase  in  blood-pressure  was 
considered  an  essential  factor,  experi- 
ments with  epinephrin  were  undertaken 
with  the  production  by  Josue  of  lesions 
similar  to  those  in  the  human  being-. 
The  actit)n  of  the  epinephrin  is  directly 
exerted  upon  the  muscle  of  the  smaller 
arteries  and  causes  this  to  contract. 
The  efl'ect  is  temporary,  but  if  the  in- 
jections be  repeated  in  the  rabbit  there 
is  developed,  eventually,  a  profound 
alteration  in  the  aorta. 

While  arterial  atheroma  is  really  a 
degenerative  process,  arteriosclerosis  is 
an  inflammatory  one.  Martin  thinks 
that  atheroma  is  due  to  arteriosclerosis 
of  the  vasa  vasorum,  but  the  writer 
thinks,  notwithstanding  their  frequent 
coexistence,  that  there  is  no  definite 
connection  between  the  two  conditions. 
He  has  produced  atheroma  in  the  rab 
bit  by  repeated  intravenous  injections 
of  adrenalin,  which  increases  arterial 
tension,  but  in  these  experiments  no 
trace  of  arteriosclerosis  was  produced. 
It  is  probable  that  atheroma  is  due  to  an 
autointoxication  from  too  great  activity 
of  the  suprarenal  capsules.  Several  nec- 
ropsies have  confirmed  this  theory,  the 
capsules  showing  marked  pathological 
changes.  Josue  (Presse  med.,  May  4, 
1904) . 

Injecting  3  minims  (0.18  c.c.)  every 
other  day  of  a  1 :  1000  solution  of  adren- 
alin chloride,  the  writers  obtained  scle- 
rotic areas  in  the  aorta  and  small  an- 
eurismal  bulgings  due  to  degenerative 
changes  and  calcification  in  the  smooth 
muscular  fibers  of  the  media.  They 
emphasize  that  the  earliest  changes 
occur  in  the  muscular  fibers  of  the 
media,  which  appear  to  be  selectively 
affected  as  if  by  a  toxic  substance  with 
special  affinity.  Later  there  occurs 
mechanical  breaking  of  the  elastic  fibers 
and  aneurismal  dilatation.  Pearce  and 
Stanton  (Jour,  of  Exper.  Med.,  vol.  viii, 
1906) . 

There  is  apparently  an  analogy  be- 
tween the  condition  described  in  the 
rabbit  after  intravenous  adrenalin  in- 
jection   and    the    calcification    of    the 


media  as  found  in  the  large  arteries  of 
the  extremities  in  man.  The  writer  be- 
lieves that  this  vascular  disturbance  is 
not  due  to  an  increase  in  blood-pressure 
or  to  nutritive  changes  brought  about  by 
spasm  of  the  vasa  vasorum,  but  is  due 
rather  to  a  direct  toxic  effect  of  the 
adrenalin  on  the  smooth  muscle-cells  of 
the  vessel  wall.  Erb  (Archiv  f.  exper. 
Pathol,  u.  Pharmak.,  Bd.  liii,  1906). 

The  writer  concludes  that  adrenalin 
produces  vascular  lesions  similar  to 
those  of  arteriosclerosis  by  causing  ex- 
cessive constriction  of  the  arterioles 
from  which  the  vasa  vasorum  receive 
their  arterial  blood.  The  vascular  tis- 
sues to  which  these  minute  vessels  are 
distributed  being  inadequately  nour- 
ished, -they  finally  become  necrotic  and 
are  converted  into  atheromatous  or 
sclerotic  patches.  Councilman  found 
the  degeneration  in  the  media  and  ad- 
ventitia  chiefly  about  the  vasa  vasorum. 
Cowan  noted  the  same  lesions  in  the 
aorta.  Sajous  ("Intern.  Secretions," 
vol.  ii,  p.  1556,  1907). 

Sajous  adopts,  in  modified  form,  the 
theory  of  hypertension.  He  holds  that 
arteriosclerosis  is  primarily  due  to  the 
presence  of  endogenous  or  exogenous 
poisons  in  the  blood,  but  does  not  be- 
lieve that  these  poisons  act  directly  upon 
the  vascular  walls.  They  stimulate  the 
adrenals  to  destroy  the  said  poisons,  but 
this  surplusage  of  adrenal  secretion 
expends  its  action  upon  the  cells  of  the 
vascular  walls,  and  is  most  disastrous  in 
the  minute  vasa  vasorum,  the  lumina 
of  which  become  obliterated.  In  conse- 
quence, the  large  vessels  are  imper- 
fectly nourished  and  undergo  sclerotic 
and  calcareous  changes. 

It  seems  evident  from  the  above  that, 
in  the  opinion  of  Sajous,  the  secretion 
of  the  adrenals  does  not  proctice  arte- 
riosclerosis solely  through  the  hyper- 
tension which  it  induces,  but  that  its 
action  may  also  be  fairly  styled  toxic. 
This  view  is  confirmed  by  the  very 
recent  researches  of  Waterman  which 
were  published  in  the  last  February 
number  of  Virchow's  Archiv.  As  the 
result  of  his  experiments  and  patho- 
logical studies,  Waterman  concludes 
that  adrenalin  produces  arteriosclerosis 
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rather  through  its  toxic  influence  than 
through  its  elevation  of  blood-pressure. 
F.  P.  Henry  (Monthly  Cyclopedia  and 
Med.  Bull,  June,  1908). 

The  changes  that  develop  do  not 
correspond  accurately  with  those  of  the 
ordinary  nodose  sclerosis,  but  they  are, 
however,  indistinguishable  from  the 
changes  seen  in  Ad^oenckeburg's  type  of 
medial  degeneration.  There  is  the  same 
atrophy  of  the  muscle-libers  and  giving 
way  of  the  media,  with  the  production 
of  pouchings  which  at  times  are  so  ex- 
treme as  to  become  definite,  small,  sac- 
cular aneurisms.  There  is  a  fatty  fol- 
lowed by  a  calcareous  degeneration  of 
the  muscular  layers,  with  secondarily  a 
similar  calcareous  degeneration  of  the 
elastic-tissue  elements  of  the  coat. 

Injections  of  adrenalin  into  the  blood- 
vessels of  rabbits  produced  changes 
which  have  nothing  in  common  with 
arteriosclerosis.  The  writer  believes 
they  bear  some  resemblances  to  syph- 
ilitic sclerosis  of  the  arteries  and  to 
neurotic  angiosclerosis.  The  origin  of 
the  changes  seems  to  lie  in  the  median 
coat  of  the  arteries.  Lissauer  (Berl. 
klin.  Woch.,  May  22,  1905). 

The  writer  varied  Josue's  experiments 
in  producing  arteriosclerosis  in  rabbits 
by  intravenous  injections  of  adrenalin, 
in  that  he  had  injected  amyl  nitrite  at 
the  same  time  and  yet  the  arterial 
sclerosis  had  followed.  This  showed 
that  its  production  was  not  due  to  the 
action  of  adrenalin  in  raising  the  blood- 
pressure,  but  to  its  action  as  a  poison. 
Ludwig  Braun  (Wiener  klin.  Woch., 
Nu.  6,  1905). 

Among  these  arterial  poisons,  adrenal 
extracts,^  lead,  tobacco,  ergot,  and  the- 
ocin  have  a  decidedly  elective  action  on 
the  arterial  system,  in  which  they  induce 
calcification.  The  aorta  suffers  most, 
and  rabbits  and  cows  are  affected  more 
than  dogs,  possibly  owing  to  their  vege- 
table diet.  The  calcification  is  due 
more  to  a  nutritional  disturbance  than 
to  inflammation  or  necrosis.  Loeper 
(Presse  med.,  vol.  xiv.  No.  29,  1906). 


Experiments  on  61  rabbits  to  which 
varying  doses,  from  0.5  m.  to  15  m. 
(0.03  c.c.  to  0.9  c.c.)  adrenalin  chloride, 
1 :  10,000,  were  given  hypodermically 
three  times  a  day  for  periods  varying 
from  one  to  forty  or  more  days.  There 
was  no  constant  relation  apparent  be- 
tween the  extent  and  frequency  of  the 
lesions  found  and  the  size  and  fre- 
quency of  the  dose  or  the  duration  of 
the  treatment.  The  extensive  lesions 
were  found  in  a  rabbit  that  had  re- 
ceived only  150  m.  (9  c.c.)  altogether  in 
5-m.  (0.3  c.c.)  doses,  while  others  re- 
ceiving from  four  to  eight  times  as 
much  showed  no  lesions  whatever. 
Arterial  lesions  were  found  in  17  rab- 
bits out  of  the  61,  a  percentage  of  27.86. 
Similar  tests  were  made  on  49  assum- 
edly  normal  rabbits  with  like  results; 
lesions  being  found  in  17  out  of  the 
49,  or  in  a  percentage  of  34.77.  A.  M. 
Miles  (Jour.  Amer.  Med.  Assoc,  Oct. 
5,  1907). 

The  writer  examined  62  rabbits  to 
ascertain  the  occurrence  of  spontaneous 
arterial  degeneration  noted  by  Miles 
and  Johnstone.  These  lesions  do  not,  in 
his  opinion,  diminish  the  importance  of 
the  lesions  due  to  adrenalin,  but  rather 
increase  it,  as  an  example  of  a  lesion 
occasionally  occurring  naturally,  but 
which  may  be  readily  produced  ex- 
perimentally. It  in  no  way  vitiates  the 
importance  of  the  experimental  lesions, 
but  does  demand  a  very  careful  control 
study  of  the  rabbits  in  each  locality  in 
which  experiments  are  made.  R.  M. 
Pearce  (Jour.  Amer.  Med.  Assoc, 
Sept.  26,  1908). 

More  or  less  similar  results  have  been 
obtained  by  the  intravenous  injection  of 
digalen,  nicotine,  phloridzin,  and  vari- 
ous synthetic  products  resembling  epi'- 
nephrin,  and  the  administration  of  lead 
salts  and  tobacco  by  the  mouth. 

Arteriosclerosis  is  due  to  the  presence 
in  the  blood  of  deleterious  substances 
of  varying  nature:  some  increase  the 
arterial  tone  by  stimulating  the  un- 
striped  muscle-fiber  directly  or  in- 
directly through  the  nervous  mecha- 
nism,   while    others   have    a    depressor 
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action.  As  an  evidence  of  the  presence 
of  such  bodies  the  author  has  found  the 
freezing-  point  of  the  blood  lowered  in 
all  well-marked  cases  of  arteriosclero- 
sis. Long-continued  straining  of  the 
arterial  coats  impairs  the  elasticity  and 
nutrition  of  the  vessels,  and  leads  to 
chronic  inflammation  of  the  intima, 
with  subendothelial  cellular  hyper- 
plasia. This  cell  proliferation  appears 
as  white  patches,  which  break  down, 
leading  to  ulceration  and  aneurism,  or 
lime  salts  are  deposited,  leading  to  cal- 
cification. The  arch  of  the  aorta 
suffers  most  in  this  process.  In  smaller 
arteries,  not  subject  to  strain,  there  is 
hypertrophy  of  the  muscular  coat  and 
subendothelial  hyperplasia.  It  may  be 
that  there  is  an  excess  of  adrenalin 
secreted  in  this  case,  leading  to  high 
tension  and  its  evil  results.  Barr  (Brit. 
Med.  Jour.,  Jan.  14,  1905). 

Arterial  changes  have  been  caused  by 
the  intravenous  injection  of  nicotine, 
:  barium  chloride,  physostigmine,  digalen, 
potassium  iodide,  and  with  tobacco, 
lead,  and  alcohol  introduced  into  the 
stomach.  The  changes  produced  ex- 
perimentally are  confined  primarily  to 
the  media,  a  rapid  degeneration  of  the 
muscle-cells,  with  deposit  of  lime  salts, 
differing  from  the  usual  form  of  arte- 
riosclerosis in  man,  where  the  intima  is 
involved,  but  resembling  the  changes 
found  in  the  peripheral  arteries  of  the 
aged  and  of  the  coronary  and  peripheral 
vessels  of  man  following  acute  infec- 
tions. J.  L.  Miller  (Jour.  Amer.  Med. 
Assoc,  March  28,  1908). 

Many  theories  have  been  advanced 
as  to  the  direct  cause  of  the  process, 
such  as  high  tension,  toxic  influence, 
spasm  of  the  vaso  vasorum,  and  ca- 
chexia. Of  these  the  toxic  and  high 
tension  have  the  strongest  support  at 
the  present  time.  There  is  considerable 
evidence  that  extracts  of  the  adrenal 
have  a  toxic  action  quite  independent  of 
their  vasomotor  effect,  but  the  arterial 
changes  do  not  seem  to  appear  unless 
there  has  been  accompanying  increase 
in   blood-pressure.      Harvey    employed 


temporary  digital  compression  of  the 
abdominal  aorta  of  a  rabbit  on  many 
successive  days.  Klotz  took  healthy, 
young  rabbits  and  suspended  them  head 
downward  for  three  minutes  daily  for 
one  hundred  and  twenty  days  or  more. 
In  both  cases  the  only  disturbance  pro- 
duced was  a  rise  of  blood-pressure  in 
the  thoracic  aorta  and  its  branches.  No 
drug  was  introduced,  but  the  changes 
were  of  the  same  type  as  those  obtained 
by  epinephrin.  In  Klotz's  experiments 
the  heart  was  found  distinctly  hyper- 
trophic ;  the  thoracic  aorta  showed  a 
diffuse,  almost  aneurismal  dilatation 
compared  with  the  abdominal  aorta. 
There  was  little  sign  of  intimal  scle- 
rosis, but  section  showed  -well-marked 
medial  degeneration  of  the  Moencke- 
burg  type.  The  main  vessels  of  the 
neck  exhibited  most  typically  a  sporadic 
intimal  sclerosis  of  the  nodose  type,  in- 
distinguishable from  the  condition  as 
seen  in  man. 

It  would  seem,  as  a  result  of  the 
many  investigations,  that  raised  blood- 
pressure  may  induce  (1)  a  localized 
giving  way  of  the  media,  or  (2)  a  dif- 
fuse giving  way  of  the  same  with  no 
accompanying  overgrowth ;  in  the  first 
place  causing  a  saccular,  in  the  second 
a  diffuse  fusiform  aneurism;  or  (3)  it 
may  cause  a  slighter  degeneration  and 
giving  way  of  the  media,  which  now  is 
accompanied  by  pronounced  prolifera- 
tion of  the  intima.  These  contradictory 
conditions  are  explained  as  follows  by 
Adami  under  the  terms  of  "strain  hy- 
pertrophy" and  "overstrain  atrophy." 
It  is  well  known  that,  provided  the 
nutrition  be  adequate,  muscle-fibers, 
wdiether  striated  or  plain,  when  sub- 
jected to  strain  slightly  above  the  nor- 
mal, undergo  both  hypertrophy  and  hy- 
perplasia;    such   moderate   work   is   a 
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stimulus  to  increased  growth.  Sub- 
jected to  greater  strain,  they,  on  the 
contrary,  become  exhausted  and  tend 
to  atrophy.  This  same  law  holds  good 
generally.  If  the  media  gives  way  only 
slightly  and  gradually  at  the  region 
where  it  bulges,  the  overlying  endothe- 
lium and  intima,  being  pressed  outward, 
become  stretched  as  a  result  of  the  in- 
creased strain.  As  long  as  this  strain 
is  not  excessive  the  cells  proceed  to 
multiply  until  the  concavity  is  filled  up 
and  the  strain  removed.  The  explana- 
tion of  the  difference  in  the  results  of 
the  experiments  between  the  aorta  and 
the  carotids  is  that  the  artery  with  the 
smaller  lumen  and  relatively  more 
powerful  media  can  stand  a  greater 
dilating  force  than  the  artery  of  larger 
lumen  and  relatively  weaker  walls. 
The  sclerotic  thickening  of  the  intima, 
therefore,  is  in  no  sense  an  inflamma- 
tory process  any  more  than  is  cardiac 
hypertrophy.  At  the  most  it  is  com- 
pensatory to  the  weakening  of  the 
media.  On  the  other  hand,  when  the 
giving  way  of  the  media  is  more  ex- 
treme and  more  rapid  in  its  progress, 
there  the  strain  to  which  the  intima  and 
endothelium  are  subjected  becomes  ex- 
cessive, and  proliferation  of  the  cells 
is  inhibited,  so  that  aneurism  formation 
takes  the  place' of  compensatory  fibro- 
sis or  sclerosis. 

TREATMENT.— As  in  most  dis- 
eases so  in  arteriosclerosis,  prevention 
is  the  chief  aim.  If  there  have  already 
occurred  fibrosis,  degeneration,  and  cal- 
cification there  is  little  to  be  done,  as 
nothing  can  restore  -the  vessels  to  their 
normal  condition.  Since  arterial  hyper- 
tension is  an  important  precursor  of 
arterial  degeneration,  any  course  of 
treatment  that  will  prevent  the  former 
will  consequently  ward  off  the  latter. 


If  the  diet  is  unduly  abundant,  the 
tension  in  the  vessels  is  raised;  if  it  is 
unduly  rich,  concentrated  albuminoids 
give  the  blood  a  viscosity  which  causes 
friction  in  the  vessels  and  retards  its 
flow.  Extractives  of  meat  favor  an  in 
crease  of  pressure,  and  consequently 
produce  spasm  of  the  small  vessels. 
Coffee,  tea,  alcohol,  and  tobacco,  by 
stimulating  the  nerves  of  the  vessel 
walls,  increase  the  blood-pressure.  It 
is  observed  that  in  countries  where 
the  use  of  these  stimulants  is  general 
arterial  disease  is  very  common.  The 
noxious  influence  of  alcohol  is  very 
marked  when  it  is  taken  in  large  quan- 
tities. The  chief  evil  of  tobacco  lies  in 
the  fact  that  when  it  is  inhaled  the 
blood  instead  of  being  oxidized  is 
charged  with  a  deleterious  gas.  Bur- 
winkel  (Gaz.  Med.  Lomb.,  July  3,  1905). 

Hag,  of  Bremen,  several  years  ago 
brought  to  the  notice  of  the  German 
profession  a  caffeine-free  coffee  from 
which  all  but  about  10  per  cent,  of 
the  caffeine  had  been  eliminated.  The 
author  had  considerable  experience  with 
this  caffeine-free  coffee,  and  is  very 
positive  that  it  is  not  followed  by  the 
baneful  effects  on  the  heart  following 
the  use  of  ordinary  coffee,  and  it  is  a 
coffee  which  may  be  given  without  fear 
to  those  who  cannot  take  coffee  at 
night  without  being  kept  awake.  It  is 
not  a  substitute  for  coffee,  but  a  true 
coffee.  No  difference  is  apparent  in  the 
bean,  and  there  is  no  difference  in  the 
taste  when  properly  prepared.  This 
coffee  may  be  used  by  those  who  do  not 
bear  ordinary  coffee  well,  those  who 
have  arteriosclerosis  and  irritable  hearts. 
H.  L.  Eisner  (Boston  Med.  and  Surg. 
Jour.,  Nov.  17,  1910). 

As  the  high  blood-pressure  is  essen- 
tially no  more  than  a  vascular  reaction 
against  the  presence  of  toxins  in  the 
circulating  blood,  the  primary  indication 
is  to  get  rid  of  these  irritating  sub- 
stances. This  can  be  accomplished  by 
regulating  the  diet  and  general  hygiene, 
paying  special  attention  to  the  secretory 
organs.     The  control  of  the  diet  does 
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not  imply  merely  a  cutting  down  of  the 
amount  uf  meat,  although  it  is  well 
recognized  that  an  excess  of  meat  pro- 
teins is  unquestionably  harmful.  Other 
foods  should  also  be  restricted ;  an  ex- 
cess of  either  carbonaceous  or  protein 
food  elements  is  hurtful.  It  has  been 
noted,  however,  that  less  toxemia  will 
result  and  less  work  be  required  of  the 
organism  to  obtain  its  proportion  of 
nitrogen  from  flesh  than  from  vege- 
table proteins.  If  the  kidneys  are  not 
involved  meat  may  be  allowed,  par- 
ticularly at  the  midday  meal,  the 
amount  being  strictly  limited  to  the 
actual  needs  of  the  individual.  The 
chief  thing  is  moderation  along  all 
lines.  In  the  case  of  corpulent  patients 
there  should  be  some  decrease  in 
weight,  while,  in  the  thin,  care  should  be 
taken  that  they  either  do  not  lose  or 
rather  that  they  should  tend  to  increase 
in  weight.  What  should  be  sedulously 
avoided  is  a  combination  of  freedom  in 
indulgence  of  food  and  lack  of  physical 
exercise.  This  can  readily  cause  a 
marked  rise  in  blood-pressure.  The 
diet  should  also,  as  far  as  possible, 
be  so  planned  as  to  avoid  intestinal  fer- 
mentation. A  general  quantitative  re- 
duction of  food  will  be  found  to  ac- 
complish the  desired  result  much  better 
than  qualitative  measures  alone.  The 
patient  should  be  told  to  gradually  re- 
duce the  quantity  of  food  until  he  finds 
the  minimum  on  which  he  can  maintain 
his  bodily  and  mental  vigor.  For 
breakfast,  some  toast  and  tea  and  an 
egg',  vegetable  soup  and  some  pudding 
at  lunch ;  for  dinner,  fish,  a  couple  of 
vegetables,  and  stev^^ed  fruit.  If  later 
at  night  more  is  wanted,  a  glass  of  milk 
or  a  bowl  of  bread  and  milk  may  be 
had.  Meat  may  be  used  in  small 
amounts ;   but   if    the   patient   can   get 


along  without  it,  so  much  the  better.  It 
is  also  generally  recommended  that  as 
little  salt  as  possible  be  used.  In  the 
early  stages  it  may  not  exert  any  par- 
ticular action,  but  later  in  the  disease  it 
may  have  to  be  omitted.  Tea  and 
coffee  in  excess,  liquor,  and  tobacco 
should  be  interdicted  when  possible.  If 
complete  abstinence  cannot  be  pro- 
cured, moderation  should  be  enjoined. 
As  long  as  the  heart  remains  compe- 
tent, water  may  be  taken  freely  in 
order  to  increase  elimination.  When 
the  heart  begins  to  fail  it  will  then  be 
necessary  to  restrict  within  moderate 
limits  the  amount  of  fluid  taken. 

The  proteids  should,  as  far  as  pos- 
sible, be  withdrawn  from  the  diet. 
Meat  and  very  rich  foods  are  best  al- 
together excluded.  The  regimen  should 
consist  chiefly  of  carbohydrates  and  fats 
— the  so-called  lactovegetarian  diet,  the 
allowable  foods  being  bread,  farina- 
ceous foods,  gruels,  fats,  and  green 
vegetables.  Eggs  may  be  allowed  in 
small  quantity.  Meat  should  be  omitted 
or  taken  only  in  small  amount,  and  of 
the  watery  kinds  poor  in  albumin — the 
so-called  white  meats.  Fresh  fish  may 
be  eaten.  In  obese  patients  the  sugars 
and  starches  should  be  diminished,  but 
green  vegetables  and  fruit  are  desirable 
and  lean  meat  may  be  allowed.  The 
bowels  should  be  kept  open  and  exer- 
cise should  be  taken.  In  diabetes  the 
albuminous  foods  should  be  less  re- 
stricted, but  the  carbohydrates  must  be 
limited,  for  in  most  of  these  patients 
the  reduction  of  sugar  excretion  is  the 
leading  indication  for  treatment.  Re- 
cent investigations  tend  to  show  that 
by  diet  regulation  the  viscosity  of  the 
blood  is  lessened  and  thus  the  onward 
movement  of  the  blood  is  promoted  and 
the  work  of  the  heart  and  blood-vessels 
is  lightened.  Senator  (Folia  Therap., 
vol.  i,  p.  37,  1907). 

Following  diet  recommended  :  While 
dressing,  5  to  10  ounces  of  hot  water 
containing  10  to  20  grains  (0.6  to  1.2 
Gm.)  of  either  sodium  sulphate,  potas- 
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sium  citrate,  sodium  phosphate  or  car- 
bonate, or  similar  alkaline  or  neutral 
saline,  according  to  nature  of  case. 
Half  an  hour  later,  breakfast:  Large 
plate  of  fruit,  and  milk  or  cream,  fol- 
lowed by  abundant  cereal  and  milk  with 
bread  and  butter.  Five  hours  later, 
dinner :  Xot  more  than  4  ounces  of 
meat  or  fish  (quite  fresh)  ;  large  plate 
of  green  vegetables ;  potatoes  sparingly ; 
perhaps  a  taste  of  sweets.  Five  hours 
later,  evening  meal :  Similar  to  break- 
fast; succulent  vegetables  may  replace 
fruit,  and  macaroni  or  a  similar  dish  be 
substituted  for  cereals.  Thirst  and 
hunger  between-times  may  be  satisfied 
by  water  and  fruit,  taken  one  hour  be- 
fore a  meal  or  during  night.  Alcohol, 
tea,  coffee,  cocoa,  and  kola  prohibited. 
Later,  an  occasional  egg  may  be  given 
at  breakfast  or  supper.  Gentle  and 
regular  exercise  twice  dail}'.  T.  A. 
Williams  (Monthly  Cyclo.  and  Med. 
Bull.,  Nov.,  1911). 

Exercise  should  be  taken  in  moder- 
ate manner;  it  is  a  great  mistake  to  in- 
terfere too  much  with  the  activity  of 
the  patient.  Moderate  open-air  exer- 
cise is  of  the  greatest  value;  this  may- 
be taken  in  the  form  of  golf,4iorseback 
riding,  walking,  moderation  again  be- 
ing the  main  point.  What  should  be 
avoided  is  overstrain,  sudden  exertion, 
and  overfatigue,  these  being  certainly 
harmful.  Although  the  primary  effect 
of  exertion  is  to  elevate  the  systolic 
pressure,  this  increase  is  transient  and 
is  followed  by  a  subsidence  of  pressure 
to  the  original  level  or  even  to  a  slight 
diminution. 

Baths  of  various  sorts  have  been 
recommended,  but  as  the  end  usually 
desired  is  a  free  sweating  the  partic- 
ular method  by  which  that  result  is  ob- 
tained is  not  of  great  importance.  The 
immediate  effect  of  the  above  is  to  pro- 
duce a  drop  of  from  ten  to  twenty 
points  in  the  systohc  pressure.  This 
reduction  is,  as  a  rule,  quite_  transient, 


but  it.  will  be  found  that  the  general 
symptoms  seem  much  improved  by  the 
treatment.  Although  the  blood-pres- 
sure may  not  be  permanently  lowered, 
yet  the  baths  aid  apparently  in  prevent- 
ing the  sudden  rises  which  may  result 
either  in  discomfort  or  danger  to  the 
patient. 

In  plethoric  subjects  venesection  is 
often  a  life-saving  measure,  especially 
Avhen  vertigo  is  accompanied  by  con- 
gestive headache  and  a  flushed  face.  In 
such  cases  Allbut  recomimends  this  pro- 
cedure once  or  twice  a  x'^?.t.  Women 
stand  it  better,  as  a  rule,  ::han  men. 

The  SA^stematic  employment  of  hot 
baths  recommended.  The  effect  of  the 
hot  bath  on  the  patient  suffering  from 
arteriosclerosis  is  fourfold:  1.  It  alters 
the  distribution  of  blood-pressure  by 
unloading  the  internal  organs  and  by 
increasing  the  vascularization  of  the 
skin;  hence,  it  affords  prompt  relief  in 
many  of  the  cases  of  pain  associated 
with  internal  gout,  that  frequent  source 
of  arteriosclerosis.  2.  It  increases  com- 
bustion. 3.  It  increases  the  elimination 
of  waste  products.  4.  By  opening  the 
channels  of  the  skin  it  reduces  the 
pressure  of  the  blood  by  bleeding  the 
patient  into  the  skin.  In  every  instance, 
it  is  necessarj'  to  ascertain  exactly  the 
reaction  of  the  individual.  One  may 
safely  begin  with  a  temperature  of  102° 
F.  if  the  patient  is  not  above  55  or  60; 
in  women  it  is  safer  to  begin  at  100°  F. 
The  time  of  immersion  should  not  be 
less  than  ten  minutes,  although  the 
writer  rarely  had  to  exceed  that  time. 
The  determining  factor  in  the  manage- 
ment of  the  patient  is  the  condition  of 
the  left  heart,  the  quality  and  loudness 
of  the  first  and  second  aortic  sounds. 
\Mthout  a  vigorous  left  heart  the  hot 
bath  must  be  used  with  caution.  The 
indiscriminate  use  of  the  hot  bath  is 
warned  against  when  there  is  not  a 
good  systematic  pressure  and  a  vigorous 
systolic  output  to  start  with.  While 
these  two  conditions  obtain  in  arterio- 
sclerosis,  favorable  results  will   follow 
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the  treatment  indicated.  E.  Hirschfcld 
(Austral.  Med.  Gaz.,  July  20,  1905). 

The  abnormally  high  arterial  pressure 
in  arteriosclerosis  is  a  self -regulating 
process.  When  the  blood-pressure  is 
not  high,  treatment  should  aim  to  raise 
it,  possibly  by  carbonated  saline  baths, 
not  over  30°  C.  (80°  V.)  in  temperature. 
In  cases  with  moderately  increased  arte- 
rial pressure,  the  viscosity  of  the  blood 
should  be  gradually  reduced  and  kept 
down  by  a  gradually  progressive  course 
of  iodides.  In  patients  with  very  high 
arterial  pressure  the  danger  of  rupture 
of  a  blood-vessel  should  be  averted  by 
periodicall}^  repeated  venesection,  keep- 
ing the  viscidity  of  the  blood  reduced 
with  iodides.  A.  Erienmeyer  (Deut. 
klin.  Woch.,  Bd.  xxxii,  Nu.  7,  1906). 

Arterial  hypertension  an  important 
precursor  of  arterial  degeneration,  and 
the  prevention  of  the  latter  condition 
consists,  in  great  measure,  in  combating 
the  former.  In  lessening  the  tendency 
to  excessive  vascular  tension  many 
means  are  at  our  disposal,  the  most  im- 
portant of  which  are  :  diet,  muscular 
exercise,  massage — particularly  abdom- 
inal and  precordial  massage — baths — 
especially  carbcn  dioxide  baths — and 
the  high-frequency  electric  current, 
besides  the  drugs,  the  most  useful 
of  which  are  the  nitrites.  Huchard 
(Revue  de  therap.,  vol.  Ixxiv,  p.  79, 
1907). 

Of  the  drugs  used  some  of  the  most 
important  are  the  saline  cathartics 
taken  every  morning  before  breakfast, 
as  they  not  only  bring  about  elimination 
but  depletion  as  well.  Two  or  three 
watery  movements  a  day  should  be 
produced. 

The  spasm  is,  in  the  great  majority  of 
cases,  of  toxic  origin,  and  attentioii 
should  be  directed  to  the  lessening  of 
this  toxemia,  which  is  generally  recog- 
nized to  be  due  to  nitrogenous  bodies. 
In  the  intestinal  tract  certain  bodies,  of 
the  aromatic  series,  are  produced  b}'  the 
decomposition  of  proteid  materials,  and 
these,  being  absorbed,  may,  either  by 
direct  action  on  the  vessels  or  in  some 
less   direct  way,  produce   vasoconstric- 


tion. These  poisons  must  first  pass 
through  the  liver,  and,  if  this  organ  be 
active,  may  be  destroyed  there  and  do 
no  harm.  It  seems  to  be  especially  the 
protei'd  of  meat  and  eggs  that  produces 
most  toxins.  If  the  toxins  once  reach 
the  blood  they  are  chiefly  got  rid  of  by 
the  kidneys.  Hence  it  is  that  Huchard 
puts,  as  the  second  most  important 
factor  in  the  production  of  the  pre- 
sclerotic  stage  of  arteriosclerosis,  in- 
sufficienc}^  of  hepatic  and  renal  func- 
tions. Rudolph  (Brit.  Med.  Jour.,  Nov. 
26,  1910). 

Although  various  remedies  have  been 
brought  forward  as  having  a  direct  in- 
fluence upon  the  vessel  walls,  the  only 
one  of  value  is  potassium  iodide.  It 
has  been  stated  that,  in  experimental 
animals,  the  giving  of  potassium  iodide 
coincidently  with  epinephrin  wnll  pre- 
vent the  formation  of  arteriosclerosis. 
The  iodide  should  be  given  freely  in  all 
syphilitic  cases,  10  to  15  grains  (0.65 
to  0.97  Gm.)  three  times  a  day,  and 
continued  several  months. 

The  iodides  do  not  absorb  sclerotic 
portions  of  the  arterial  walls.  A  dis- 
tinct dilatation  of  the  arterioles  is 
brought  about,  whereby  the  circulation 
is  improved,  the  heart  relieved,  and  the 
heart  wall  better  nourished.  There  is 
sufficient  experimental  proof  that  scle- 
rotic arteries  are  capable  of  dilatation, 
and  the  rapid  action  of  iodides  so  often 
noticed,  w^hich  finds  no  explanation  in 
the  absorption  theory,  would  thus  be 
best  cleared  up.  D.  Jodlbauer  (Miinch. 
med.  Woch.,  April  22,  1902). 

The  blood  becomes  less  viscous  under 
the  influence  of  the  administration  of 
iodides.  Iodine  is  liable  to  be  directly 
harmful  in  cases  of  arteriosclerotic  con- 
tracted kidney  with  cardial  asthma  and 
in  goiter  accompanied  by  cardiac  dis- 
turbances. The  action  of  the  iodine 
salts  is  strikingly  favorable  in  incipient 
cerebral  arteriosclerosis,  in  moderately 
severe  angina  pectoris,  in  case  of  mod- 
erate heart  weakness  with  dyspnea  after 
exertion,  and  occasionally  in  cardial 
asthma  and  intermittent  limping.    Rom- 
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berg  (Deut.  med.  Woch.,  Bd.  xxx,  Nu. 
48,  1904). 

The  gastric  vessels  may  become 
affected  with  arteriosclerosis  without 
other  manifestations  of  the  affection 
elsewhere.  This  explains  a  certain 
number  of  cases  of  hematemesis  hither- 
to regarded  as  idiopathic,  as  also  cer- 
tain cases  of  gastralgia  and  gastric 
spasms  in  elderly  individuals.  The 
indications  are  mainly  prophylactic. 
Small  doses  of  sodium  iodide  should 
be  given,  and  everything  tending  to 
cause  overactivity  of  the  circulation  in 
the  stomach  should  be  avoided.  The 
diet  should  be  light,  with  small  and 
frequent  meals.  If  milk  is  taken,  it 
should  be  in  sm_all  amounts  and  never 
more  than  a  quart  a  day.  The  patient 
should  rest  during  digestion.  Cheinisse 
(La  Semaine  med.,  Aug.  14,  1907). 

Iodine  also  has  an  influence  in  dimin- 
ishing the  viscosity  of  the  blood  and 
also  may  exert  a  favorable  action  upon 
the  arterial  coats.  The  influence  of  the 
iodine  preparations  may  be  augmented 
by  combination  with  the  arterial  dila- 
tors. The  writer  gives  a  mixture  of 
potassium  or  sodium  iodide  >2  to  2 
drams  (2  to  8  Gm.)  and  sodium  nitrite 
IS  to  30  grains  dissolved  with  2  ounces 
(60  c.c.)  of  water.  Of  this,  20  to  30 
drops  (1.25  to  1.8  c.c.)  are  taken  three 
or  four  times  daily.  Glyceryl  nitrate 
is  also  often  prescribed.  Hydrothera- 
peutic  measures,  especially  carbon 
dioxide  gas  baths,  and  active  or 
passive  exercises  may  be  employed  in 
suitable  instances.  Senator  (Folia 
Therap.,  vol.  i,  p.  Zl ,  1907). 

Potassium  iodide  is  better  than 
sodium  iodide,  since  the  former  is  more 
resolvent  than  the  latter.  In  the  initial 
stage  the  process  may  be  arrested  by 
potassiufti  iodide  and  the  solvent  action 
of  potassium  may  be  combined  with 
the  tension-lowering  effect  of  giving 
both  salts  simultaneous!}'  or  alternately ; 
3  to  7  grains  (0.2  to  0.45  Gm.)  of 
potassium  iodide  and  5  to  20  grains 
(0.32  to  1.3  Gm.)  of  sodium  iodide  may 
be  given  in  twenty-four  hours.  They 
should  be  administered  during  meals, 
two  or  three  times  a  day,  freely  diluted 
with    water    and    combined    with    some 


alkali,  on  account  of  the  tendency  of 
acid  drinks  to  liberate  iodine,  and  so 
cause  gastric  disturbance.  If  the  drugs 
are  badly  borne,  opium  or  belladonna 
may  be  combined  with  them.  Gouget 
(Jour.  med.  de  Brux. ;  Brit.  Med.  Jour., 
Oct.  17,  1908). 

The  writer  gives  potassium  iodide, 
from  1  to  3  Gm.  (15  to  45  grains)  in 
twenty- four  hours,  continuing  this  for 
months  and  years  with  intervals  of  a 
week  each  month.  He  orders  at  the 
same  time  a  drastic  purgative  to  pro- 
mote the  elimination  of  the  iodide. 
Cardiac  hypertrophy  with  high  arterial 
tension  and  nocturnal  polyuria  with 
lesser  density  of  the  urine  are  signs  of 
diffuse  arteriosclerosis.  Brine  baths, 
alcohol  rubs,  and  tepid  douches,  by 
soothing  the  nervous  system,  favor  the 
elimination  of  waste.  The  practitioner 
should  seek  to  ward  off  the  impending 
uremia,  asystole,  or  cerebral  insuffi- 
ciency, and  treat  them  with  the  greatest 
energy  if  already  developed.  Lance- 
reaux  (Bull,  de  I'Acad.  de  Med.,  June 
2,  1908). 

Lancereaux  and  Paulesco  have  re- 
ported excellent  results  from  the  use  of 
iodothyrin,  claiming  that  it  not  only 
diminishes  arterial  tension,  but  actually 
lessens  the  rigidity  of  palpable  arteries. 
The  employment  of  this  drug,  as  well 
as  that  of  the  uncombined  thyroid 
extract,  is  certainly  rational,  for,  as  is 
well  known,  the  removal  of  the  thyroid 
gland  is  followed  not  only  by  increased 
viscosity  of  the  blood,  but  also  by  arte- 
riosclerosis. F.  P.  Henry  (Monthly 
Cyclopedia  and  Med.  Bull,  June,  1908). 

Iodides  have  a  marked  hypotensive 
action  in  high  blood-pressure,  without 
arteriosclerosis.  In  advanced  arterio- 
sclerosis with  high  blood-pressure 
iodides  have  no  hypotensive  action.  To 
produce  a  beneficial  effect  in  hyperten- 
sion, 10  grains  (0.65  Gm.)  of  potassium 
iodide  should  be  the  initial  dose.  This 
should  be  rapidly  increased  if  necessary. 
Organic  iodides — in  the  therapeutic 
doses  recommended — contain  too  little 
iodine  to  be  efficient.  Only  in  cases  in 
which  iodides  are  contraindicated  by 
alimentary  disorders  should  sajodin  be 
substituted     in     corresponding     doses. 
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Matthews  (Edinburgh  Med.  Jour.,  Mar., 

191  n. 

Cases  illustrating-  the  danger  of  giv- 
ing iodide  of  potassium  when  the  hyper- 
tension is  accompanied  by  abnormally 
low  viscosity  of  the  blood ;  when  the 
heart  or  kidneys  have  little  or  no  re- 
serve force ;  when  the  kidneys  are 
nnt|uesticinal)ly  insufficient,  and,  above 
all,  when  a  hemorrhagic  tendency  is 
manifest.  Such  patients  are  constantly 
menaced  by  uremia  and  cerebral  hemor- 
rhage. But  outside  of  these  conditions 
potassium  iodide  is  liable  to  render 
valuable  service.  Martinet  (Presse 
med.,  Nov.  11,  1911). 

Many  drugs  have  been  used  to  di- 
rectly influence  the  blood-pressure,  but 
proper  dieting  and  hygiene  are  much 
more  important.  As  to  the  propriety 
of  using  such  drugs  there  is  much  dis- 
cussion, many  holding  that  the  high 
blood-pressure  is  a  compensatory  proc- 
ess; that  it  is  an  attempt  to  maintain 
an  adequate  speed  of  capillary  flow 
through  the  kidney  or  other  organ 
which  would  otherwise  be  impossible. 
There  is,  however,  no  certain  corre- 
spondence between  the  amount  of  urine 
secreted  and  the  degree  of  blood-pres- 
sure. If  a  nitrite  is  given  to  lower 
blood-pressure  there  frequently  will  be 
an  increase  in  the  amount  of  urine. 
Some  physicians  refuse  to  use  drugs  to 
regulate  the  pressure,  on  the  ground 
that  the  tissues  have  become  accustomed 
to  the  new  standard,  and  that  it  would 
be  unwise  to  interfere.  That  this  view 
may  be  correct  in  some  cases  is  the  fact 
that  occasionally  there  may  be  a  patient 
who  is  much  more  disturbed  and  un- 
comfortable with  the  pressure  lower 
than  it  was  before.  Of  the  drugs  given 
nitroglycerin  is  often  efi^ective,  but  ac- 
cording to  Osier  it  is  rarely  given  in 
large  enough  doses,  and  even  then  is 
liable  to  be  very  transient  in  its  effects. 
It   is   best   given   in    solutions    freshly 


made,  in  doses  of  1  to  3,  4,  or  5  minims 
(0.06,  0.18,  0.24,  or  0.3  c.c.)  of  the  1 
per  cent,  solution  three  or  four  times  a 
day.  In  crises  of  high  tension  larger 
doses  may  be  given.  It  does  not  seem 
to  do  any  harm,  Ijut  as  individuals  re- 
act so  differently  to  the  drug  it  is  well 
always  to  test  it  upon  each  patient. 
Good  results  are  frequently  not  ob- 
tained until  much  larger  doses  are  given 
than  are  usually  employed.  Nitrites 
may  be  of  value  in  those  patients  in 
whom  the  high  pressure  is  not  wholly 
due  to  anatomical  changes,  but  also  to  a 
certain  spastic  condition  of  the  vessel 
walls.  This  represents  the  irritative 
effects  of  the  circulating  toxins.  For 
routine  work  sodium  nitrite  is  the  best. 
Its  action  is  more  prolonged  and  is  not 
followed  by  the  unpleasant  cerebral  dis- 
turbances that  frequently  result  from 
the  use  of  nitroglycerin.  In  doses  of  1 
to  4  grains  (0.065  to  0.26  Gm.)  every 
three  to  four  hours  it  may  be  of  great 
service.  Small  amounts  should  be 
given  and  be  gradually  increased 
until  the  desired  effect  is  obtained. 

In  insoiiinia  due  to  arteriosclerosis 
the  writer  gives  nitroglycerin  for  long 
periods  in  doses  of  Kso  grain  (0.0004 
Gm.),  1  tablet  two  hours  before  retir- 
ing, another  at  bedtime.  Sometimes  the 
patient  becomes  accustomed  to  the  drug 
and  it  is  necessary  then  to  administer 
sulphonal  or  trional,  although  this 
should  not  be  done  if  it  can  be  avoided. 
Friedeberg  (Klinisch-therap.  Woch., 
Oct.  21,  1900). 

In  cases  with  persistent  hypertension 
the  writer  uses  a  modified  Lauder  Brun- 
ton  draught : — 

I^  Sodii  nifritis    ..        3  Gm.    (45  grs.). 
Sodii  bicarboiia- 

tis  (C.  P.), 
Potassii  nitratis, 

aa    32  Gm.  (1  oz.). 

Aqua  . .  .q.  s.  ad   132  Gm.  (4  fl.  oz.). 
M.     Sig. :    Shake  well.    One  teaspoon- 
ful    in    a    goblet   of    hot   water   before 
breakfast. 
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In  rebellious  cases,  usually  associated 
with  sclerosis,  the  remedy  is  given  be- 
fore each  meal.     In  many  cases  of  un- 
complicated hypertension  small  doses  of 
chloral    (0.3  Gm.,  or  4^  grains)    will, 
with   attention   to  the   digestive   system 
and  thorough  emptying  of  the  intestinal 
tract  by  means  of  salines  and  the  use 
of   alkalies,   cause    a    decided    drop   of 
blood-pressure  and  relief  of  symptoms. 
Pounding,   irritable  hearts   with  hyper- 
tension,   with    or    without    vertigo    and 
discomfort  referable  to  the  head,  are,  as 
a   rule,    relieved  by   the    administration 
during  two  or  three  weeks,  three  times 
daily,  of  from  1  to  1.5  Gm.  (IS^/  to  23 
grains)     of    strontium    bromide    with 
from  2  to  4  drops  (0.12  to  0.24  c.c.)  of 
tincture     of    veratrum    viride    or    of 
aconite.     H.    L.   Eisner    (Amer.   Jour. 
Med.  Sci.,  Jan.,  1911). 
Although  hypertension  is  present,  yet 
that  does  not  indicate  that  all  treatment 
should  be  directed  to  the  vascular  sys- 
tem, as  the  heart  may  be  in  need  of 
attention.     When  there  are  indications 
of  an  inadequate  ventricle,  as  shown  by 
the  existence  of  edema,  gallop  rhythm, 
or  the  occurrence  of  attacks  of  acute 
dyspnea,    it   may   be   necessary    to   use 
cardiac  tonics.     Digitalis  is  not  neces- 
sarily contraindicated  by  the  high  pres- 
sure, as   it  is  seldom  that  this  drug 
increases  the  pressure  sufticiently  to  en- 
danger   the    vessel    wall.      Not    infre- 
quently the  pressure  will  fall  after  its 
administration,    probably    because    the 
drug  brings  about  a  better  oxygenation 
of   the   blood  by   bracing  up   the   pul- 
monary circulation. 

Diuretin,  or  theobrominisodiosali- 
cylate,  is  the  most  effective  and  most 
used,  being  employed  in  doses  of  10 
to  IS  grains  (0.65  to  1  Gm.)  three 
times  a  day.  So  prompt  and  satis- 
factory is  its  action  in  cases  of  this 
kind  that  its  use  has  been  recom- 
mended as  a  means  of  diagnosis  in 
doubtful  cases,  just  as  we  use  qui- 
nine in  suspected  malaria  and  mer- 
cury in   syphilis.     Its    effect   depends 


on  its  powerful  action  in  overcoming 
the  vessel  spasm  and  dilating  the 
arterioles  so  that  they  allow  a  greater 
flow  of  blood  to  the  sclerosed  areas. 
Of  diuretin  it  is  also  suggested  by 
Buch  that  it  may  neutralize  the  effect 
of  some  toxic  agent  which  tends  to 
irritate  the  vasomotor  centers  and 
cause  contraction.  Akin  (Jour.  Amer. 
Med.  Assoc,  June  5,  1909). 

The  larger  his  experience  and  the 
more  he  watches  cases  of  pronounced 
arteriosclerosis,  especially  in  men  and 
women  past  middle  life,  the  less  fre- 
quently does  the  writer  prescribe  either 
digitalis  or  the  iodides.  If  a  cardiac 
tonic  or  stimulant  is  required,  stro- 
phanthus,  caffeine,  and  nux  vomica  are 
preferable  by  far  and  are  not  liable,  in 
small  or  moderate  doses,  to  do  positive 
injury.  They  require  also  judicious 
watching  and  suppression  at  times,  but 
not  to  the  same  degree  as  digitalis.  To 
lessen  supertension  where  it  is  clearly 
indicated  by  reason  of  headache,  faint- 
ing attacks,  pallor,  and  general  nervous 
irritability  sweet  spirit  of  niter  in 
small  or  moderate  doses,  added  to 
water,  is  the  least  injurious  and  most 
useful  drug  the  author  knows  of, 
not  excepting  nitroglycerin  and  the 
nitrites.  Beverly  Robinson  (N.  Y. 
Med.  Jour.,  Aug.  19,  1911). 

Case  histories  illustrating  the  truth  of 
Dr.  James  MacKenzie's  statement  that 
the  vast  majority  of  patients  in  whom 
digitalis  acts  with  such  marvelous  ef- 
fect in  slowing  the  rate  and  improving 
the  condition  are  those  affected  with 
auricular  fibrillation.  The  reason  that 
digitalis  has  acquired  such  a  reputation 
as  a  cardiac  drug  is  due  to  the  peculiar 
susceptibility  of  patients  with  auricular 
fibrillation,  and  practically  all  recorded 
cases  illustrating  the  remarkable  effects 
of  digitalis  are  cases  of  auricular  fibril- 
lation. Hearts  with  the  normal  rhythm 
are  seldom  so  sensitive,  and  in  them 
there  is  not  the  same  tendency  to  slow- 
ing of  the  rate.  The  cases  also  sustain 
the  personal  view  that  a  large  propor- 
tion are  examples  of  damage  to  the 
thinner  and  lighter,  and  perhaps  more 
susceptible,  portions  of  the  heart  mus- 
cle composing  the  auricle,  by  the  prgd- 
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nets  of  intestinal  pntrefactiim,  wliilc  the 
heavier  and  more  snhstanlial  ventriele 
has  escaped  proportionate  involvement. 
Bishop  (N.  Y.  M.  J.,  Sept.  9,  1911). 

\'arious  symptoms  among  those 
enumerated  early  in  this  article  require 
individual  attention  as  they  arise. 

Rhinoscopic  examination  in  43 
cases  of  epista.vis  in  arteriosclerotic 
subjects  shov^ed  that  the  bleeding- 
came  from  sclerous  degeneration  of 
branches  of  the  artery  of  the  septum. 
Cotton  saturated  with  hydrogen  diox- 
ide is  applied  for  24  hours  or  longer 
in  severe  cases.  When  removed  the 
points  can  be  thermocauterized  or 
chromic  acid  applied.  Escat  (Presse 
medicale,  Sept.  9,  1905). 

Partial  relief  from  headache  and 
dyspnea  is  frequently  afforded  by 
thiosinamine.  Daily  doses  of  0.06 
to  0.10  Gm.  (1  to  lyz  grains),  by  in- 
jection or  ingestion,  produce  no  un- 
toward effects.  The  blood-pressure 
descends  only  after  prolonged  ad- 
ministration. Renon  (Bull,  de  I'Acad. 
de  med.,  Apr.  25,  1911). 

Theobromine  sodium  salicylate 
(diuretin)  is  very  effective  in  reliev- 
ing the  sweet  taste  of  arteriosclerosis. 
On  suspension  of  the  drug  in  a  per- 
sonal case,  the  disturbance  returned, 
but  was  again  cured  in  the  same  way, 
and  the  patient  now  takes  this  drug 
continuously  and  has  been  free  from 
the  trouble  for  a  '  year.  Similar 
benefit  was  realized  in  another  case 
in  which  the  patient  complained  of 
attacks  of  pain  in  the  tongue  of  arte- 
riosclerotic origin.  A.  Miiller  (Zen- 
tralbl.  f.  innere  Med.,  July  15,  1911). 

In  addition  to  the  more  specific  meth- 
ods of  treatment  as  given  above,  there 
are  various  general  factors  to  be  con- 
sidered :  Naturally  the  removal,  as  far 
as  possible,  of  the  underlying  causes. 
An  extended  holiday  or  a  let  up  in 
work — not  a  complete  cessation,  how- 
ever, unless  there  are  signs  of  cardiac 
failure  or  marked  mental  symptoms — 
should  be  recommended.     The  patient 


should  be  told  that  there  may  be  many 
years  of  fairly  active  life  to  come  to  his 
lot  if  he  will  ease  up  his  existence  and 
live  moderately  in  all  things. 

For  the  wealthy,  a  course  at  Royat, 
Aix-les-Bains,  Carlsbad,  or  Marienbad 
sometimes  proves  very  efficient,  espe- 
cially if  the  dietetic  measures  and  grad- 
uated exercise  in  the  open  air  which 
form  part  of  the  treatment  are  care- 
fully carried  out.  The  pessimistic 
views  of  Osier  concerning  the  thera- 
peutic value  of  mineral  springs  have 
been  shown  to  be  unwarranted,  since 
the  researches  of  Ramsay  showed  the 
radioactive  properties  of  radium  were 
due  to  the  new  element,  niton,  and  that 
the  waters  of  many  springs  owed  the 
therapeutic  value  to  the  electrones  of 
this  element.  (Vide  New  York  Med. 
Jour.,  p.  941,  May  4,  1912.) 

In  reference  to  the  radioactivity 
of  mineral  waters  radium  is  credited 
with  the  following  powers:  1,  great 
increase  in  diuresis  and  excretion  of 
uric  acid;  2,  increased  carbon  dioxide 
exhalation,  from  20  to  60  per  cent.;  3, 
lowering  of  blood-pressure,  especially 
in  arteriosclerosis;  4,  decrease  in  the 
viscosity  of  the  blood;  5,  great  im- 
provement in  gastric  and  duodenal 
digestion;    6,  solvent  action  on  gouty 

deposits;    7,  the   dissociation   of  uric 

.  .  .  *         .      . 

acid  and  its  salts  into  carbon  dioxide 

and  ammonia;  8,  inhibitory  action  in 
inflammation  and  relief  of  pain  in 
rheumatism;  9,  increase  of  sexual 
vitality;  10,  considerable  influence 
upon  the  sympathetic  nerve  affec- 
tions; 11,  production  of  marked  re- 
sults in  diabetes,  albuminuria,  and 
glycosuria.  It  is  held  by  many  that 
in  this  element  is  found  the  explana- 
tion of  the  therapeutical  effects  of 
mineral  water.  Lowe  (Brit.  Med. 
Jour.,  Apr.  20,  1912). 

Guthrie  McConnell, 

Philadelphia, 

ARTIFICIAL  RESPIRATION. 

See  Resuscitation. 
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ASAFETIDA.         ASCITES   AXD   EDEMA    (GORDON). 


ASAFETIDA  is  a  gum  procured  by 
incising  the  living  root  of  Ferula  faiida,  a 
perennial  herb  of  the  natural  order  Um- 
belliferje,  native  of  Persia  and  Afghan- 
istan. The  exuded  gum  is  dark  yellow^  or 
reddish  in  color,  occurs  in  regular  masses 
cr  tears,  is  very  soluble  in  alcohol,  and 
forms  a  milky  emulsion  on  trituration  with 
water.  Its  odor  resembles  that  of  garlic 
and  is  penetrating  and  persistent.  The 
principal  constituent  of  the  drug,  and  that 
to  which  its  odor  is  due,  is  a  volatile  oil, 
consisting  in  part  of  hexenyl  sulphide, 
hexenyl  disulphide,  pinene,  and  cadinene 
(Kraemer);  it  also  contains  about  60  per 
cent,  of  a  resin;  a  gum;  ferulaic,  malic, 
acetic,  formic,  and  valerianic  acids. 

PREPARATIONS  AND  DOSES.— 
Emiilsu;n  asafcetidce  (emulsion  of  asafetida, 
milk  of  asafetida),  containing  4  per  cent, 
of  the  drug.  Dose,  Yz  to  \  ounce  (15  to 
30  c.c). 

Pihdce  asafa-fidcs  fpills  of  asafetida),  each 
pill  containing  3  grains  (0.2  Gm.)  of  asa- 
fetida.    Dose,  2  to  4  pills. 

Tinctura  asafostidce  (tincture  of  asafetida), 
containing  20  per  cent,  of  asafetida.  Dose, 
^  to  1  dram  (2  to  4  c.c). 

Suppositories  of  asafetida,  unofficial, 
containing  the  equivalent  of  40  drops 
(2.6  Gm.)  of  the  tincture. 

Plaster  of  asafetida,  unofficial,  useful  as 
an  antispasmodic  and  mild  counterirritant. 

PHYSIOLOGICAL  ACTION.  — Asa- 
fetida is  a  stimulant  to  the  brain  and 
nervous  system,  a  powerful  antispasmodic, 
a  gastric  stimulant  and  carminative  (im- 
parting a  sense  of  warmth  to  the  stomach), 
a  laxative,  diuretic,  diaphoretic,  emmena- 
gogue,  and  aphrodisiac.  It  is  also  a  stim- 
ulating expectorant.  Large  doses  cause 
vomiting  and  purging,  nervous  phenom- 
ena, and  burning  urination.  The  drug,  or 
its  volatile  oil,  is  eliminated  by  the  urine, 
sweat,  and  breath. 

THERAPEUTIC  USES.— The  drug  is 
serviceable  in  flatulence,  especially  in  old 
people  and  children.  In  infantile  convul- 
sions it  is  highly  useful,  given  by  rectal 
injection.  In  the  tympanites  of  typhoid 
fever  asafetida  is  an  effective  remedy, 
given  by  enema.  In  hysteria  and  nervous 
exhaustion  with  indigestion  and  flatulence, 
as  a  stomachic  tonic  in  dyspepsia  with 
flatulent   colic,    and  as    an   expectorant   in 


chronic  bronchitis,  it  is  also  of  great  value. 
In  whooping-cough  it  acts  both  as  an  ex- 
pectorant and  antispasmodic.  W. 

ASCARIS  LUMBRICOIDES. 

See  Parasites,  Dlseases  Due  to. 

ASCITES. — While  this  term  means 
dropsy  of  the  abdominal  cavity,  it  is 
but  a  division  of  the  general  subject 
of  edema,  which,  therefore,  will  first  . 
be  considered. 

EDEMA. 

DEFINITION.— The  term  edema, 
signifying  swelling,  is  applied  to  a 
number  of  conditions,  sometimes  in  a 
merely  explanatory  sense,  Vvdiile  in  other 
instances  it  has  reference  to  a  partic- 
ular feature  of  a  disease,  or,  with  a 
modifying  word,  denotes  the  disease  it- 
self. Solid  edema,  for  example,  is 
applied  to  myxedema,  or  to  swellings 
which  contain  a  thick  lymphoid  material. 
Mahgnant  edema  is  described  as  a 
specific  disease.  In  its  common  accept- 
ance, however,  the  term  refers  to  an 
abnormal  amount  of  serous  fluid  in  the 
areolar  tissues  of  the  body,  and  results 
when  the  transudation  from  the  vessels 
exceeds  the  absorption  by  the  lymphat- 
ics. The  term  dropsy  is  applied  to 
edema  of  the  serous  cavities.  Anasarca 
is  a  universal  edema  of  the  subcutaneous 
and  intermuscular  spaces.  Edema  and 
dropsy  are  synonymous  terms. 

ETIOLOGY  AND  PATHOGEN- 
ESIS.— Although  the  underlying  con- 
ditions that  give  rise  to  edema  are,  in  a 
great  measure,  undetermined,  recent  in- 
vestigations and  experiments  have  made 
material  additions  to  our  knowledge  of 
the  subject.  The  factors  concerned 
with  lymph  formation  are  to  a  certain 
extent  operative  in  the  production  of 
edema.  A  few  preliminary^  statements, 
therefore,  regarding  lymph  v/ill  be  ap- 
propriate. 
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Lymph  is  a  fluid  which  escapes  from 
the  blood-vessels,  fills  the  intercellular 
spaces,  and  is  absorbed  by  the  lymphat- 
ics and  blood-vessels.  The  quantity 
present  in  the  tissues  depends  upon  the 
amount  escaping  from  the  blood-vessels 
and  the  amount  absorbed  by  the  lym- 
phatics. Different  views  are  held  with 
regard  to  the  processes  by  which  this 
escape  is  effected.  Stengel  holds  that 
the  outflow  takes  place  through  a  more 
or  less  permeable  capillary  wall  as  a 
consequence  of  direct  filtration,  osmosis, 
and  probable  secretion.  Hektoen  states 
that  lymph  formation  is  the  result  of 
diffusion,  filtration,  and,  if  Heidenhain 
be  correct,  an  active  secretory  function 
of  the  capillary  endothelial  cells.  Bain- 
bridge,  reviewing  the  recent  experi- 
mental work  of  others  and  referring  to 
his  own,  believes  that  nothing  is 
known  concerning  the  physiological 
variations  in  the  permeability  of  the 
capillary  walls,  regarded  under  nor- 
mal conditions  as  constant,  but  that 
this  is  not  so  in  disease.  His  con- 
clusions are  that  the  mechanical 
theory  held  by  Cohnstein  and  Star- 
ling, that  lymph  formation  normally 
depends  upon  intracapillary  pressure 
and  permeability  of  the  capillary  wall, 
holds  its  ground;  that  there  is  a 
growing  tendency  to  attach  more 
importance  to  vital  changes  in  the 
capillary  endothelium,  and  that  the 
experiments  of  Asher  and  others 
have  established  the  connection  between 
lymph  production  and  tissue  activity. 
He  further  states  that  Starling's  phys- 
ical views  were  challenged  by  Asher,  but 
that  the  experiments  of  the  latter,  with 
those  of  Hooker  and  Mendel,  are  not 
yet  complete  and  would  appear  at  pres- 
ent to  confirm  rather  than  refute  the 
views  of  Starling. 

Basing    their    views,    in    a    measure, 


upon  the  theories  held  with  regard  to 
the  cause  of  lymph  production,  recent 
writers  consider  that  filtration  from 
pathological  variations  in  blood-pres- 
sure, transudation  from  increased  per- 
meability of  the  capillary  walls,  and 
osmotic  and  other  processes  depending 
upon  changes  in  tissue  activity  are  the 
main  sources  of  edema.  Additional 
supposed  factors  are  changes  in  the 
composition  of  the  blood,  decrease  of 
elasticity  and  pressure  in  the  tissues, 
obstruction  to  the  flow  in  the  lymphat- 
ics, the  action  of  bacteria  and  toxins, 
and  chemical  changes.  All  of  the  last 
mentioned  are  more  or  less  connected 
with  the  others  in  the  relation  of  cause 
and  effect,  and  it  is  necessary  to  con- 
sider them  in  detail. 

Filtration  through  the  arteries  or 
capillaries  as  the  result  of  active  hyper- 
emia is  rare,  and  would  occur  only  when 
the  veins  are  obstructed;  but  it  is  diffi- 
cult to  escape  the  conviction  that  the 
dropsy  of  passive  hyperemia  is  not 
partly  due  to  mechanical  filtration  from 
direct  pressure  within  the  vessels.  The 
fact  that  in  cardiac  disease  a  certain 
amount  of  intracapillary  pressure  is 
probable,  and  that  the  edema  appears 
first  in  the  most  dependent  portions  of 
the  body,  is  an  argument  of  some 
weight  in  favor  of  the  view  expressed. 

The  increase  of  permeability  in  the 
capillary  walls  is  advocated  by  .many  as 
one  of  the  most  important  causes  of 
edema,  and  as  a  probable  factor  in  all 
edemas.  Indeed,  this  condition,  rather 
than  filtration,  is  stated  to  be  the  result 
of  long-continued  passive  hyperemia, 
the  pressure  of  which  is  supposed  to  set 
up  nutritive  disturbances  and  dimin- 
ished elasticity  of  the  extravascular 
tissues.  Hydremic  plethora,  so  called, 
although  it  occurs  in  the  early  stages 
of    cardiac    dropsy,    is    not    sufficient, 
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when  experimentally  produced,  to  cause 
edema.  Bolton's  experiment,  in  which 
he  produced  cardiac  edema  by  tying  off 
portions  of  the  pericardial  sac  and  com- 
pressing the  heart,  demonstrated  that 
neither  the  venous  nor  the  arterial  pres- 
sure was  materially  affected.  The  veins 
apparently  accommodate  themselves  to 
the  increase  of  blood.  The  deduction  is 
that  passive  hyperemia  causes  increased 
permeability  with  transudation  rather 
than  filtration  from  mechanical  pres- 
sure, and  that  the  effect  is  brought 
about  by  deficient  oxygenation,  and 
imperfect  nutrition  of  the  capillary 
walls.  In  the  same  manner  local  edema 
may  follow  local  passive  congestion. 

Another  cause  of  increased  permea- 
bility is  a  change  in  the  composition  of 
the  blood,  which  acts  indirectly  and  is 
brought  about  by  the  action  of  toxins 
and  bacteria,  which,  in  addition  to  their 
influence  upon  the  blood  itself,  stimu- 
late the  endothelial  cells  to  excessive  or 
perverted  function.  Such  may  be  the 
case  with  chronic  infections,  and  certain 
cachexias,  such  as  malaria.  The  chem- 
ical changes  referred  to — chiefly  the 
lack  of  oxygen — are  supposed  by  Loeb 
to  cause  an  increase  of  osmotic  pressure 
in  favor  of  the  tissues  over  the  blood 
and  lymph. 

A  good  deal  of  weight  is  being  at- 
tached at  the  present  time  to  the  in- 
fluence of  tissue  activity  upon  the 
production  of  edema,  and  the  subject 
will  be  referred  to  in  a  diff'erent  con- 
nection. Decrease  of  tissue  elasticity 
and  pressure  is  regarded  by  some  as 
the  main  cause  of  edema  e.v  vacuo, 
observed  in  the  subarachnoid  spaces  of 
the  brain  and  other  portions  of  the 
central  nervous  system.  Lymphatic 
obstruction  does  not  usually  cause 
edema  on  account  of  the  free  collateral 
circulation;  but  when  large  trunks  are 


aft'ected,  or  when  there  is  complete  oc- 
clusion of  the  lymphatics  of  a  part,  a 
pure  lymphatic  edema  may  occur,  and 
be  hastened  by  increased  lymph  pro- 
duction. Bainbridge,  summing  up  his 
conclusions,  believes  that  cardiac  dropsy 
is  due  to  a  disturbed  relation  between 
the  vascular  system  and  the  lymph, 
while  renal  dropsy  is  due  primarily  to 
changes  in  the  relation  of  the  tissues 
to  the  lymph.  He  further  adds  that 
renal  dropsy  is  due,  first,  to  a  scanty 
excretion  of  urine ;  secondly,  to  a  reten- 
tion of  sodium  chloride  and  possibly 
other  salts,  and,  thirdly,  to  increased 
catabolism  in  muscles  due  to  partial  or 
complete  loss  of  control  over  muscular 
metabolism  by  the  kidneys.  This  catab- 
olism brings  about  an  accumulation  in 
the  muscles  and  tissue-spaces  of  waste 
products  (metabolites).  These  metab- 
olites, by  a  process  of  osmosis,  attract 
water  from  the  blood  into  the  tissue- 
spaces.  When  the  fluid  in  the  tissue- 
spaces  cannot  be  carried  off  by  the 
lymphatics,  edema  appears. 

The  same  writer  explains  the  dropsy 
of  anemia,  first,  by  the  low  oxygen- 
carrying  power  of  the  blood,  resulting 
in  malnutrition  of  the  capillary  endo- 
thelium and  consequent  increased  per- 
meability ;  and,  secondly,  as  in  chlorosis, 
by  the  increase  in  volume  of  the  blood, 
with  resulting  hydremic  plethora.  The 
venous  and  capillary  pressure  is  raised, 
and  increased  filtration  of  lymph  oc- 
curs. In  other  forms  of  anemia, 
without  hydremic  plethora,  edema  is 
supposed  to  be  largely  the  result  of  in- 
creased capillary  permeability, 

[The  experiments  and  clinical  observa- 
tions made  by  Widal,  Lemierre,  and 
Cotoni  (Semaine  medicale,  July  12,  1911) 
offer  an  additional  proof  of  the  influence  of 
sodium  chloride  in  the  production  of 
dropsy.  They  assert  that  the  ingestion  of 
large     amounts     of     sodium     bicarbonate 
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checks  tlie  elimination  of  sodium  chloride, 
and  thus  promotes  the  retention  of  water. 
The  dropsy  occurring  in  diabetes  after 
such  doses  of  sodium  bicarbonate  can  be 
thus  explained.  The  discontinuance  of  the 
bicarbonate  causes  the  dropsy  to  disap- 
pear, while  its  use  does  not  seem  to  pro- 
duce any  serious  or  permanent  disturb- 
ance of  nutrition.  The  bicarbonate  may 
not  be  the  only  substance  possessing  such 
a  property. 

P.  Schmidt  and  K.  Schlayer  (Deutsches 
Archiv  fiir  klinische  Medizin)  have  re- 
cently produced  nephritis  in  rabbits  with 
chromium,  uranium,  arsenic,  and  canthar- 
idin,  and  then  infused  salt  solution.  They 
conclude  that  the  resulting  edema  is  due 
to  changes  in  both  vessels  and  tissues,  and 
that  physicochemical  factors  are  not  so 
important.    W.  S.  Gordon.] 

In  the  edemas  observed  in  nervous 
disorders,  such  as  angioneurosis,  neuri- 
tis, neuralgia,  hemiplegia,  and  organic 
disease  of  the  cord,  increased  per- 
meability of  the  capillary  walls  and 
transudation  are  regarded  as  direct 
causes.  At  the  same  time,  imperfect 
absorption  from  vasomotor  disturb- 
ances may  have  its  influence,  and 
changes  in  the  tissues  are  in  all  proba- 
bility involved.  Whether  the  so-called 
hereditary  edemas  are  due  to  congenital 
excess  of  vascular  permeability  is  a 
question.  Hektoen  refers  to  the  fre- 
quency of  edema  in  arteriosclerosis ;  but 
inasmuch  as  edema  often  occurs  with- 
out sclerosis,  he  suggested  the  term 
angiopathic  edema.  Thoma  claims  that 
in  a  certain  proportion  of  cases  angio- 
sclerosis  is  a  cause.  Along  with  the 
actual  condition  of  the  arteries  in  these 
cases,  we  must  take  into  consideration 
the  condition  of  the  heart  and  kidneys, 
and  the  direct  processes,  already  men- 
tioned, by  which  fluid  escapes  from  the 
blood-vessels. 

Martin  H.  Fischer  (Jour.  Amer. 
Med.  Assoc,  Sept.  5,  1908),  basing  his 
conclusions    upon    experiments,    holds 


that  "in  the  variable  affinity  of  colloids 
for  water  we  have  an  explanation  of 
many  of  those  physiologic  phenomena 
which  are  characterized  by  a  storage  or 
migration  of  water."  He  concluded, 
moreover,  that  alterations  in  the  per- 
meability of  the  vessel  walls  have  never 
been  demonsti'ated  experimentally,  and 
all  efforts  to  produce  states  of  edema 
through  simple  increase  in  blood-pres- 
sure have  failed.  The  results  of  pro- 
longed intravenous  injection  at  high 
pressure  of  enormous  amounts  of 
various  liquids  are  explained  more 
easily,  in  his  opinion,  by  changes 
brought  about  in  colloids  than  through 
simple  pressure  effects. 

Jacques  Loeb,  ten  years  ago,  holding 
that  edema  was  due  to  changes  in  the 
tissues  themselves,  tried  to  find  in  an 
increase  in  the  osmotic  pressure  of  the 
tissues  the  cause  of  the  increased 
absorption  of  water;  but  while  the 
explanation  was  inadequate,  the  ex- 
perimental facts  brought  out  are  of 
permanent  value  and  should  have  re- 
ceived more  recognition. 

The  increased  affinity  of  the  colloids 
is  caused  by  the  fact  that  various  sub- 
stances (particularly  acids)  capable  of 
greatly  increasing  the  affinity  of  col- 
loids for  water  are  not  removed  as  they 
should  be,  or  are  produced  in  abnormal 
amounts;  and  colloids  having  little 
affinity  for  water  are  changed  into  such 
as  have  a  greater  affinity.  The  former 
of  these  two  propositions  is  the  only 
one  discussed. 

To  prove  his  proposition  it  must  be, 
and  can  be,  proved  that  protoplasm  is 
colloidal ;  that  in  the  variable  affinity  of 
colloids  for  water  we  have  a  force  of 
sufficient  magnitude  to  account  without 
strain  for  the  maximum  amount  of 
water  ever  found  absorbed  by  tissues 
in  a  state  of  edema,  and  that  conditions 
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leading  to  an  increased  affinity  of  their 
colloids  for  water  exist  in  the  tissues 
under  circumstances  associated  with 
the  development  of  edema.  With  the 
exception  of  alkalies,  acids,  including- 
carbon  dioxide,  are  the  most  powerful 
substances  thus  far  known  for  increas- 
ing the  afiEnity  of  colloids  for  water, 
and  it  is  either  the  retention  or  the 
abnormal  production  of  acids  in  the 
tissues  that  causes  the  development  of 
edema.  Glaucoma,  urticaria,  and  dia- 
pedesis  are  explained  on  this  theory. 

When  edemas  similar  to  those  of 
heart  lesions  and  thrombosis  are  pro- 
duced in  frogs,  the  acid  reaction  is  so 
high  that  litmus  is  changed  by  the 
muscles.  In  nephritis,  poisons  are  pro- 
duced, and  affect  the  tissues,  altering 
their  metabolism  so  that  acids  are  pro- 
duced which  influence  the  colloids. 

Urticaria  (local  edema)  is  benelited 
by  calcium  salts  because  they  increase 
the  calcium  content  of  the  tissues  and 
lessen  their  tendency  toward  a  develop- 
ment of  these  edemas. 

The  experiments  conducted  by  Fischer 
and  his  deductions  are  worthy  of  care- 
ful consideration  and  thought. 

Moyer  S.  Fleisher,  Daniel  M.  Hoyt, 
and  Leo  Loeb  (Journal  of  Experi- 
mental Medicine,  March  and  May, 
1909),  in  experiments  made  to  de- 
termine whether  calcium  chloride  has 
the  same  inhibitory  action  upon  the 
production  of  edema,  especially  as- 
cites, in  experimentally  produced 
hydremic  plethora  as  it  does  upon 
diuresis  and  the  secretion  of  fluid  into 
the  intestines,  reach  the  following 
conclusions  :  "In  contradistinction  to 
the  decreased  elimination  of  fluid 
through  the  kidneys  and  intestines, 
addition  of  calcium  chloride  to  the 
sodium  chloride  solution  increases 
markedly  the  transudation  of  fluid  into 


the  peritoneal  cavity.  To  a  certain 
degree  the  urine  and  ascites  may  be 
said  to  increase  in  an  inverse  pro- 
portion." 

This  efifect  is  brought  about  by 
diminishing  the  amount  of  urine  and  by 
increasing  the  ascites  independently  of 
the  action  of  calcium  chloride  upon  the 
kidneys;  but  further  investigation  is 
needed  to  determine  whether  there  be  a 
direct  action  upon  the  endothelial  cells 
of  the  peritoneal  cavity.  It  is  further 
established  by  these  observers  that 
more  fluid  is  found  in  nephrectomized 
animals,  and  that  calcium  chloride  doe^ 
not  exert  its  specific  effect  on  the  quan- 
tity of  peritoneal  fluid  through  a  lower- 
ing of  blood-pressure. 

Epidemic  Dropsy  of  India. — This 
form  (Journal  American  Medical 
Association,  vol.  Ivii,  p.  826,  1911) 
first  attracted  attention  in  Calcutta  in 
1877.  After  apparently  subsiding, 
cases  appeared  in  Calcutta  in  1901, 
and  in  the  following  decade  the  dis- 
ease was  investigated  by  the  govern- 
ment. There  was  a  resemblance  to 
beriberi.  The  main  symptom  was 
marked  edema,  mostly  of  the  skin 
and  subcutaneous  tissues.  The  se- 
rous cavities  may  be  invaded,  and 
neuritis  occur.  According  to  Grieg, 
the  malady  resembles  "ship  beriberi," 
and  also  the  "prison  beriberi"  of  the 
early  nineteenth  century.  It  is  non- 
infectious. Malnutrition  from  die- 
tetic restrictions  appears  to  be  the 
cause  of  the  disease. 

Pathologic  and  Microscopic  Anat- 
omy.— The  extent  and  situation  of 
edema  depend  upon  circumstances. 
It  may  manifest  itself  in  a  very 
limited  space,  as  in  urticaria  and  hy- 
drocele, or  involve  nearly  all  of  the 
organs  and  tissues  of  the  body.  The 
transudate     is      found     first     in     the 
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lymph-spaces  or  interstices  of  the 
tissues,  producing  a  more  or  less  uni- 
form swelling,  which  leaves  a  temporary 
indentation  on  pressure.  Solid  organs 
are  rendered  lighter  in  color,  less  dense, 
and  moister  than  normal,  and  when  the 
tissues  are  cut  there  is  an  exudation 
of  liquid.  The  characteristic  features 
of  edema  are  best  observed  in  the  soft 
organs  and  submucous  and  subcu- 
taneous tissues.  The  tissue  elements 
are  seen  by  the  microscope  to  be  more 
or  less  separated,  and  the  cells  may 
become  diseased  from  pressure. 

Nature  of  the  Fluid  of  Edema. — The 
fluid  is  usually  clear,  colorless,  of  low 
specific  gravity,  and  alkaline.  It  con- 
tains a  smaller  amount  of  proteids 
— especially  fibrinogen — than  blood- 
serum  ;  also  a  few  leucocytes  and  red 
cells.  In  serous  cavities  desquamated 
and  degenerated  endothelial  cells  and 
fat-drops  are  apt  to  be  present,  and 
milkiness  may  be  due  to  precipitated 
albumin.  Morbid  products  from  the 
blood  may  be  found.  Inflammatory 
exudates  are  usually  turbid,  often 
bloody,  of  high  specific  gravity,  rich  in 
proteids,  and  sometimes  contain  a  good 
deal  of  fibrinogen. 

[In  the  interesting  case  of  pseudochylous 
ascites  reported  by  F.  P.  Henry  (New 
York  Medical  Journal,  July  1,  1911),  the 
fluid  contained  serum-albumin,  serum- 
globulin,  a  small  amount  of  nuclein,  very 
little  fat,  a  notable  amount  of  lecithin,  and 
traces  of  sugar,  probably  dextrose.  The 
ash  consisted  of  sodium  chloride,  phos- 
phates, and  sulphates.  The  author  quotes 
the  exhaustive  researches  of  Wallis  and 
Scholberg  to  prove  that  the  milky  appear- 
ance of  the  fluid  is  due  to  a  mixture  of 
lecithin  and  serum-globulin,  and  states 
that  previous  to  1860  only  25  cases  of 
milky  eflfusion  into  the  peritoneum  had 
been  recorded,  and  171  cases  since,  includ- 
ing 3  cases  reported  by  Wallis  and  Schol- 
berg. Such  effusions  must,  therefore,  be 
regarded  as  rare.    W.  S.  Gordon.] 


Results  of  Edema. — These  may  be 
trivial,  but  at  times  are  serious,  as 
in  edema  of  the  larynx,  lungs,  brain, 
and  other  organs.  Degeneration  of 
cells  may  occur,  and  connective-tissue 
changes,  as  in  elephantiasis.  Mechan- 
ical pressure  may  seriously  interfere 
with  the  function  of  certain  organs, 
while  ischemia  is  common,  and  reduces 
the  vitality  and  resisting  power  of  the 
structures  involved. 

It  is  evident,  from  the  various  views 
expressed,  that  the  mediate  and  imme- 
diate causes  of  edema  are  not  fully, 
understood;  but  much  light  has  been 
thrown  upon  the  subject,  and  we  are 
nearer  to  an  explanation  of  the  complex 
processes  involved  in  the  production  of 
dropsy.  The  consideration  of  the  ordi- 
nary forms  of  edema  and  their  treat- 
ment will  be  found  under  the  diseases 
of  the  organs  and  structures  in  which 
it  occurs.  The  subjects  following 
may,  however,  fall  appropriately  un- 
der the  heading  of  Ascites,  treated 
below. 

TREATMENT.— The  curative 
treatment  of  edema  resolves  itself 
into  measures  calculated  to  counter- 
act the  cause.  The  condition  itself, 
however,  demands  attention  to  give 
the  patient  relief  and  prevent  the 
morbid  effects  incident  to  the  pres- 
ence in  the  tissues  of  what  amounts 
virtually  to  a  mass  of  foreign  fluid. 
Rest,  limitation  of  the  amount  of 
fluid  ingested,  and  free  movement  of 
the  bowels  are  the  most  important 
means  in  the  treatment  of  obstinate 
edema.  The  bowels  are  acted  upon 
by  Rochelle  salt  in  doses  of  3^  to  1 
ounce  (15  to  30  Gm.)  in  about  4 
ounces  (120  c.c.)  of  water.  This  may 
be  preceded  by  a  moderate  dose  of 
calomel.  Digitalis  combined  with 
squills    and    calomel    is    very    useful. 


196 


Ascites  and  edema  (gordox). 


Theobromine  is  most  effectual  in  the 
dose  of  10  to  15  grains  (0.65  to  1 
Gm. )  three  times  daily,  given  dry 
on  the  tongue  and  washed  down  by  a 
draught  of  water.  The  use  of  diu- 
retics requires  care,  however,  for  the 
kidneys  may  be  the  seat  of  acute  or 
subacute  inflammation,  conditions 
which  limit  the  employment  of  these 
agents.  Next  after  the  theobromine 
comes  sparteine  sulphate,  the  dose 
being  from  ^  to  2  grains  (0.016  to 
0.13  Gm.)  in  twenty-four  hours. 
Caffeine  given  in  7j4-grain  (0.48  Gm.) 
doses,  three  times  daily  for  short 
periods,  has  also  given  good  results. 
Apocynum  {q.v.)  in  10-minim  (0.61 
c.c.)  doses,  three  times  daily,  has 
been  highly  recommended  by  Dabney 
^and  others  in  such  cases. 

Nothing  permanent  can  be  accom- 
plished with  diuretics,  diaphoretics, 
and  purgatives  unless  the  organs  in- 
volved are  still  capable  of  function- 
ing. Diaphoretic  measures  in  par- 
ticular should  certainly  not  be  applied 
unless  the  skin  is  still  moist.  In 
heart  disease  not  one  organ,  but  all, 
try  to  help  in  maintaining  compensa- 
tion, and  this  should  not  be  forgotten 
in  the  treatment  of  edema.  Restric- 
tion of  all  non-essential  demands  on 
the  organism,  application  of  warmth, 
bed  rest,  and  administration  of  drugs 
to  act  as  a  tonic  on  the  protoplasm — 
these  are  the  essential  factors.  Mor- 
phine is  valuable  in  supporting  the 
organism  in  its  final  struggle  to  re- 
store the  compensation  balance,  both 
by  its  tonic  action  on  the  tissues  and 
the  recuperation  it  permits  by  reduc- 
ing the  non-essential  demands  on  the 
organism.  Digitalis  is  also  useful;  by 
its  regulation  of  tissue  tone  through- 
out the  entire  protoplasm  areas,  in- 
cluding the  heart,  it  promotes  diuresis 
indirectly.  Ergot  may  also  be  useful 
when  the  main  factor  acting  against 
restoration  of  compensation  is  a  loss 
of  tone  in  the  arteries  themselves; 
thus,  in  cases  in  which  digitalis  fails. 


as,  for  example,  in  the  so-called 
idiopathic  dilatation  of  the  heart,  in 
aortic  insufficiency  and  advanced 
arteriosclerosis.  The  thirst  that  ac- 
companies dropsy  is  a  sign  that,  in 
spite  of  the  accumulations  of  fluid, 
the  tissues  are  still  starving  for 
water.  Eschle  (Fortschritte  der 
Medizin,  Sept.  30,  1909). 

The  writer  treats  prematurely  born 
infants  with  a  tendency  to  edema  by 
wrapping  them  in  oiled  silk  instead  of 
putting  them  in  an  incubator.  Since 
he  adopted  this  method  of  treatment 
two  years  ago,  this  syndrome  has 
entirely  disappeared  from  his  service. 
The  aim  is  to  keep  in  the  child's  heat, 
and  the  infant  is  wrapped  completely 
in  the  oiled  silk,  only  its  head  pro- 
truding. H.  Duf our  (Bull,  de  la  Soc. 
de  Pediatrie,  Feb.,  1910). 

Baths — hot-air,  vapor,  or  hot-water 

administered  after  the  ^lannheim 
plan — are  a  valuable  auxiliary ;  so 
is  massage,  which  seems  to  aid  in 
the  absorption  of  the  effused  liquid. 

Evacuation  of  the  fluid,  by  means 
of  the  trocar  in  ascites,  incision  of  the 
legs — or  on  the  dorsum  of  both  feet 
as  advised  by  Rolleston — in  edema 
of  the  limbs,  or  again  Southey's  tubes 
or  the  newer  lymphangioplasty,  af- 
ford considerable  relief,  besides  ena- 
bling the  patient  to  increase  his  fluid 
intake,  if  this  had  been  previously 
restricted,  thirst  being  sometimes 
very  marked. 

The  obvious  method  of  restricting 
the  fluid  taken  by  a  dropsical  patient 
is  still  a  matter  for  debate;  and  just 
as  the  strict  diet  formerly  employed 
in  grave  or  composite  cases  of  dia- 
betes has  been  relaxed  on  account  of 
its  bad  results,  so  with  regard  to  the 
plan  of  restricting  fluid  in  renal 
dropsy  it  has  been  thought  that  it 
may  be  a  source  of  danger  (Straiiss). 
In  the  edema  of  acute  nephritis  re- 
stricted fluid  appears  to  be  the  most 
satisfactory  treatment,  for  it  econ- 
omizes the  labor  of  the  kidneys  in  the 
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matter  of  excreting  water,  and  so 
enables  them  to  rest  and  recover. 
With  regard  to  the  edema  of  chronic 
nephritis,  the  very  considerable  dif- 
ferences manifested  by  different  pa- 
tients must  be  recognized.  In  some 
the  kidneys  are  incapable  of  dealing 
with  more  than  a  restricted  amount 
of  fluid,  whereas  in  others  the  kidneys 
show,  an  ability  to  deal  with  an  in- 
creased ingestion  of  fluid  hardly 
below  that  Qf  the  healthy  organs  and 
yet  there  is  edema.  Rolleston  (Brit. 
Med.  Jour.,  Aug.  28,  1909). 

Method  of  silk  drainage,  lymphan- 
gioplasty,  for  lymphatic  obstruc- 
tion causing  chronic  edema.  The 
silk  is  passed  under  the  skin  for  long 
distances,  the  needle  being  drawn  out 
at  intervals  and  introduced  again  in 
the  same  hole.  The  operation  gives 
good  results  in  solid  edema  or,  rather, 
elephantiasis;  the  only  mishap  liable 
is  from  possible  infection  of  the 
thread.  In  some  of  the  cases  on 
record  the  threads  were  withdrawn 
on  this  account,  but  after  the  lymph 
had  become  sterile  they  were  rein- 
serted with  ultimate  success.  M. 
Guibe  (Presse  med.,  Jan.  19,  1910). 

Deprivation  of  salt  is  an  important 
feature  of  the  treatment,  Widal, 
Lemierre,  Javal,  and  others  having 
found  that  edema  could  be  produced 
in  a  suitable  case  by  giving  certain 
doses  of  sodium  chloride.  The  most 
important  theories  as  to  the  mode 
of  action  of  this  salt  are:  (1)  that  the 
kidneys  are  diseased  and  partly  im- 
permeable to  chlorides ;  (2)  that  the 
osmotic  power  of  the  blood  is  suffi- 
ciently increased  to  enable  its 
plasma  to  permeate  to  an  abnormal 
degree  the  endothelium  of  the  capil- 
laries. 

Be  this  as  it  may,  a  salt-free  or 
salt-poor  diet  (see  Treatment  of 
Ascites  for  additional  details)  has 
been  found  materially  to  reduce  the 
retention  of  fluids  in  the  body. 


The  writer  confirms  Levy's  state- 
ment in  regard  to  the  extremely  sen- 
sitive reactions  on  the  part  of  infants 
to  the  intake  of  salt.  The  healthy 
infant  behaves  in  respect  to  sodium 
chloride  like  an  adult  with  severe  in- 
sufficiency on  the  part  of  the  kidneys. 
The  salt  is  retained  for  a  longer  or 
shorter  time,  and  the  proportion  to 
be  retained  is  determined  by  the 
relative  salt  poverty  of  the  tissues; 
this  is  dependent  on  the  food  and  is 
thus  most  pronounced  in  breast-fed 
infants.  When  more  mineral  salt  is 
ingested  the  organism  defends  its 
cells  against  osmotic  injury,  first  by 
a  diluting  reaction  and  then  an  elimi- 
nation reaction.  Schloss  (Deut.  med. 
Woch.,  June  2,  1910). 

In  proper  cases,  salt  restriction  aids 
materially  the  elimination  of  retained 
sodium  chloride  and  of  water,  gen- 
erally causing  a  decrease  of  edema. 
Excessive  salt  restriction  occasionally 
causes  an  increase  or  reappearance 
of  edema,  due  to  a  loss  or  insuffi- 
ciency of  the  renal  function  to  auto- 
matically dilute  and  concentrate  the 
urine,  and  a  certain  amount  of  water, 
virhich  would  ordinarily  be  excreted, 
is  retained,  and  the  edema  increases 
accordingly.  In  very  acute  forms 
of  nephritic  edema,  salt  restriction 
should  be  combined  with  drink  re- 
striction so  that  the  edema  may  be 
diminished  or  disappear.  To  test  the 
renal  capacity  an  occasional  drinking 
or  a  salt  day,  singly  or  combined,  is 
a  useful  means.  This  will  also  test 
the  degree  or  retention  of  chlorides, 
or  of  retardation  in  their  excretion. 
Persistence  in  salt  restriction  is  de- 
sirable. It  is  useless  to  try  it  only 
for  a  few  days,  for  so  short  a  period 
does  not  suffice  to  spare  kidneys  or 
enable  them  to  regain  their  function. 
A  week  or  even  two  weeks  sometimes 
pass  before  any  result  is  apparent, 
particularly  in  the  more  chronic 
forms  of  nephritis.  Croftan  (Jour. 
Amer.  Med.  Assoc,  Feb.  17,  19.12). 

ASCITES. 

DEFINITION.— Accumulation     of 
serous  fluid  in  the  peritoneal  cavity,  due 
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to,  and  occurring  as,  a  symptom  of  dis- 
eased conditions  of  the  peritoneum 
itself,  such  as  inflammation,  cancer,  and 
tuberculosis ;  abdominal  growths  or 
structural  enlargements  pressing  upon 
the  portal  veins ;  thrombophlebitis ;  ob- 
structive disease,  w^ounds,  or  rupture  of 
the  lymph-  and  chyle-  vessels;  affec- 
tions of  the  heart,  lungs,  liver,  and 
kidneys  which  produce  either  venous 
engorgement  or  altered  states  of  the 
blood  and  consequent  leakage  from  the 
vessels. 

SYMPTOMS.— In  moderate  effu- 
sions the  front  of  the  abdomen  is  flat, 
and  the  flanks  bulge  when  the  patient 
assumes  the  recumbent  posture.  In  the 
lateral  posture  the  uppermost  flank  is 
depressed,  while  the  front  of  the  abdo- 
men becomes  prominent.  When  the 
effusion  is  large,  the  whole  abdomen  is 
distended  and  barrel-shaped,  preserving 
its  contour  in  any  posture.  The  surface 
is  uniformly  smooth,  unless  there  be 
encysted  pockets  of  fluid.  The  skin  is 
tense ;  linea  albicantes  may  appear,  and 
enlarged  superficial  veins,  especially  in 
portal  obstruction,  be  observed.  Fluc- 
tuation can  be  detected  when  a  hand  is 
placed  on  one  flank,  and  tapping  done 
on  the  opposite  side  by  the  other,  the 
muscular  wave  being  cut  off  by  the  edge 
of  an  assistant's  hand  placed  firmly  and 
vertically  in  the  median  line.  Percus- 
sion gives  dullness  over  the  fluid  and 
tympany  over  the  intestines,  the  varying 
location  of  these  signs  depending  upon 
changes  in  posture.  Examinations 
should  be  made  in  the  dorsal,  lateral, 
standing,  and  knee-and-hand  postures. 
Tyson  has  called  attention  to  the  fact 
that  tympany  in  the  flanks  is  sometimes 
noted  even  when  the  effusion  is  con- 
siderable. 

In  extensive  ascites  the  upward  pres- 
sure may  seriously  interfere  with  the 


functions  of  the  liver,  lungs,  and  heart, 
while  gastrointestinal  disturbances,  such 
as  tympanites,  nausea,  vomiting,  and 
constipation,  are  not  uncommon.  Albu- 
minuria and  frequent  urination  may 
occur.  Ischemia  is  a  necessary  conse- 
quence of  the  pressure  of  the  fluid  upon 
the  arterioles  and  capillaries. 

DIAGNOSIS.  —  Catheterization 
eliminates  a  distended  bladder.  In 
hydatid,  pancreatic,  and  ovarian  cysts 
the  fluid  is  at  first  localized  at  the  dis- 
eased organ.  Subsequently  there  is 
dullness  over  the  center  of  the  abdomen 
and  tympanites  in  the  flanks,  exactly 
the  opposite  conditions  to  those  in 
ascites.  Pregnancy,  especially  with  ex- 
cess of  amniotic  fluid,  may  cause  con- 
fusion in  certain  cases,  but  careful 
physical  examination  and  the  personal 
history  can  hardly  fail  to  remove  any 
difficulty  in  diagnosis.  Hydronephrosis, 
when  extensive,  and  when  the  urine 
contains  no  products  from  the  kidney, 
can  closely  resemble  encysted  or  even 
general  ascites.  The  possibility  of 
upward  displacement  of  the  liver  and 
apparent  enlargement  in  ascitic  effu- 
sions should  not  be  overlooked.  As- 
piration may  be  necessary  in  obscure 
cases  in  order  to  ascertain  the  nature  of 
the  fluid,  or  to  outline  the  liver  and 
spleen,  enlargements  of  which  are  at 
times  accompanied  with  ascites. 

PATHOLOGY.— The  character,  of 
the  fluid  varies  according  to  the  cause. 
It  is  usually  of  a  low  specific  gravity 
(1010-1015),  clear,  straw-colored,  and 
albuminous,  undergoing  at  times  spon- 
taneous coagulation.  Cancer  and  tuber- 
culosis are  apt  to  produce  hemorrhagic 
effusions,  while  a  milky  color,  though 
not  common,  may  be  produced  by  dis- 
ease of  the  lymphatics,  perforation  of 
the  thoracic  duct,  filariasis,  or  an  ex- 
cessive milk  diet.     The  fluid  in  diffuse 


ASCITES    AND    EDEMA    (GORDON). 


199 


septic  peritonitis  and  the  blood  in  rup- 
tured tubal  preg-nancy  possess  their 
well-known  characteristics,  but  are 
not  ordinarily  regarded  as  strictly 
ascitic  elTusions. 

Study  of  the  causes  of  ascites  as 
found  in  2217  autopsies  which  in- 
cluded 224  cases  of  ascites  in  which 
1  quart  or  more  of  fluid  was  present. 
Cases  of  septic  peritonitis  and  hemo- 
peritoneum  being  omitted,  the  bulk 
of  the  remaining  cases  were  due  to 
one  of  five  causes:  Cardiac  weakness 
(89),  nephritis  (26),  abdominal  neo- 
plasms (44),  cirrhotic  liver  (23),  and 
tuberculous  peritonitis  (IS).  Adhe- 
rent pericardium  (9),  eclampsia  (3), 
thrombosis  of  vena  cava,  portal  and 
mesenteric  veins  (3),  chronic  fibrous 
peritonitis  (3),  uterine  fibromyoma 
(3),  intestinal  obstruction  (2),  pan- 
creatitis (1),  ovarian  cyst  (1),  acute 
yellow  atrophy  of  liver  (1),  status 
lymphaticus  (1).  The  causes  of  as- 
cites in  3086  cases  observed  clinically 
at  the  Massachusetts  General  Hos- 
pital (1870-1910)  were:  Total  cases 
of  cardiac  weakness  from  all  causes 
1397,  renal  and  cardiorenal  665,  cir- 
rhosis of  liver  325,  tuberculous  peri- 
tonitis 263,  intestinal  obstruction  86, 
ovarian  cysts  and  tumors  63,  uterine 
fibroma  55,  neoplasmic  peritonitis  S3, 
cancer  of  liver  and  lymph-nodes  30, 
cancer  of  intestines  and  lymph-nodes 
56,  cancer  of  pancreas  and  lymph- 
nodes  11,  malignant  lymphoma  (tho- 
racic and  abdominal)  5,  adherent 
pericardium  36,  pernicious  anemia  15, 
leukemia  12,  syphilis  of  liver,  etc.,  4, 
thrombosis  of  vena  cava,  portal,  and 
mesenteric  veins  10.  R.  C.  Cabot 
(Amer.  Jour.  Med.  Sci.,  Jan.,  1912). 

TREATMENT.— The  treatment  of 
ascites  consists  in  the  removal,  if  pos- 
sible, of  the  primary  cause.  Accord- 
ing to  indications,  appropriate  meas- 
ures are  addressed  to  the  heart,  lungs, 
liver,  and  kidneys.  At  the  same  time 
diuretics  and,  especially,  hydragogue 
cathartics  are  employed.     Elaterium, 


judiciously  administered,  and  salines 

are  valuable  agents. 

It  is  well  to  limit  the  drinking  of 

fluid,    and    to    support    the    patient's 

strength  with  hematics  and  tonics. 

Case  of  ascites  which  was  greatly 
benefited  by  the  injection,  into  the 
peritoneal  cavity,  of  adrenalin  1 :  1000 
solution  after  other  measures  had 
met  with  but  small  success.  The  first 
injection  consisted  of  8  minims  (0.5 
c.c.)  of  the  solution,  which  was  given 
directly  into  the  fluid  in  the  ab- 
dominal cavity.  In  all,  9  injections 
were  made,  ranging  from  the  smallest, 

1  to  8  minims   (0.6  to  0.5  c.c),  up  to 

2  c.cm.  (30  minims).  At  that  time 
the  ascites  had  entirely  disappeared, 
and  the  patient  was  not  troubled  with 
orthopnea.  The  injections  were  dis- 
continued. Since  then  his  improve- 
ment has  been  progressive.  T.  Mel- 
lor  Tyson  and  H.  D.  Jump  (Therap. 
Gaz.,  Jan.  15,  1911). 

Should  these  measures  fail,  tapping 
must  be  done  under  aseptic  precautions, 
and  repeated  when  necessary.  The 
puncture  is  usually  made  in  the  median 
line  midway  between  the  symphysis 
pubis  and  navel,  but  can  be  made  mid- 
way between  the  symphysis  and  antero- 
superior  spine,  care  being  taken  not  to 
wound  the  intestine.  The  bladder 
should  be  previously  emptied. 

In  ascites  due  to  portal  obstruction 
from  cirrhosis  of  the  liver,  or  from 
compresion  in  enlargement  of  that 
organ,  Talma's  operation  (see  p.  55, 
vol.  i)  should  be  considered,  while 
the  occasional  good  effects  of  inci- 
sion and  withdrawal  of  the  fluid  in 
tuberculosis  of  the  peritoneum  are  to 
be  borne  in  mind. 

Vidal  and  Martel  anastomose  the 
vena  cava  with  the  portal  vein.  Vil- 
lard  anastomoses  the  mesenteric  vein 
with  the  ovarian.  Tavernier,  Talma, 
Morrison,  and  Lambotte  still  cling  to 
the  operation  of  omentopexy. 

The   writer   observed   a   case   oper- 
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ated  on  by  the  Talma  method  for 
many  months,  and  after  repeated  tap- 
■  pings  the  case  finally  died.  This  led 
him  to  devise  a  new  operation,  which 
he  describes  as  follows:  The  patient 
is  placed  in  Trendelenburg  position. 
A  small  opening  is  made  through  the 
abdominal  wall  and  a  glass  bobbin  is 
inserted.  Over  the  small  end  project- 
ing from  the  abdominal  wall  a  rubber 
drainage  is  placed,  which  permits 
continuous  drainage.  He  reports  5 
patients  operated  on  by  this  method. 
The  first  was  a  case  of  cancer  of  the 
rectum;  the  second,  cancer  of  the 
intestines;  the  third,  cirrhosis  of  the 
liver;  the  fourth,  tumor  of  the 
bladder,  and  the  fifth,  intestinal. 
Tavel  (Correspondenzblatt  f.  schwei- 
zer  Aerzte,  Aug.,  1911). 

Operations  which  promise  even  a 
very  moderate  amount  of  success  are 
thoroughly  proper  in  such  a  fatal 
condition  as  ascites  due  to  hepatic 
cirrhosis;  severe  operations  are  im- 
proper because  the  patients  are  usu- 
ally in  very  poor  condition  for  resist- 
ing trauma;  some  form  o'f  omentopexy 
or  of  lymphangioplasty  is  much  supe- 
rior to  mere  paracentesis  and  is 
the  operation  of  choice;  where  milder 
measures  fail,  drainage  into  the  veins 
may  be  proper;  but  all  means  of 
direct  anastomosis  between  the  por- 
tal vein  and  inferior  vena  cava  are 
probably  unjustifiable.  J.  F.  Binnie 
(Interstate  Med.  Jour.,  April,  1912). 

The  fact  that  celiotomy  in  tuber- 
cular peritonitis  has  been  found  cura- 
tive owing  to  the  admission  of  air, 
i.e.,  of  oxygen,  into  the  peritoneal 
cavity  led  Potain  to  try  the  use  of 
oxygen  injections  into  this  cavity  in 
tuberculous  ascites,  after  withdrawal 
by  puncture  of  the  ascitic  fluid.  One 
thousand  or  more  cubic  centimeters 
of  the  gas  can  be  injected  without 
causing  inconvenience  other  than 
tem.porary  tympanites.  It  has  also 
been  found  of  value  by  Teissier  in 
alcoholic  cirrhosis. 


Patient  with  tubercular  ascites 
whose  general  condition  was  so  low 
that  laparotomy  was  contraindicated. 
He  was  tapped  about  every  two 
weeks,  and  at  each  tapping  about  1>^ 
gallons  of  a  turbid  liquid  were  re- 
moved; after  each  tapping  oxygen 
was  injected  into  the  peritoneal  cav- 
ity. Under  this  treatment  the  effu- 
sion became  less  and  less,  and  finally 
disappeared. 

Patient's  general  condition  im- 
proved to  such  an  extent  that  he  re- 
sumed his  work.  Lyon  (La  Med. 
moderne,  vol.  ix,  p.  118,  1898). 

The  writer  used  intraperitoneal  in- 
jection of  oxygen  in  7  cases  of 
ascites  due  to  peritoneal  tuberculosis. 
The  ascitic  fluid  was  evacuated 
through  a  trocar,  and  the  oxygen  in- 
troduced into  the  peritoneal  cavity 
through  the  same  trocar.  Enough 
oxygen  was  allowed  to  enter  the 
abdomen  to  distend  it  to  the  same 
degree  that  it  had  been  by  the  fluid 
previously  removed.  As  a  rule,  this 
means  the  admission  of  about  1500 
c.c.  of  the  gas.  Patients  undergo  the 
procedure  uncomplainingly,  and  aside 
from  an  occasional  vomiting  spell  no 
untoward  symptoms  were  noticed. 
There  is  always  a  more  or  less  well 
developed  meteorism,  but  this  seldom 
lasts  longer  than  eight  to  ten  hours. 
The  temperature  curve  was  not 
noticeably  influenced.  A  short  while 
after  the  injection  the  ascitic  fluid 
began  to  be  absorbed,  and  only 
occasionally  (once  in  7  cases)  was  a 
repetition  of  the  injection  necessary. 
The  results  were  highly  satisfactory. 
Karl  Schulze  (Mitt.  a.  d.  Grenz.  d, 
Med.  u.  Chir.,  Bd.  xviii,  H.  1,  1907). 

Gilbert,  of  Geneva,  having  experi- 
mentally obtained  satisfactory  results 
in  tuberculous  pleural  processes  by 
reinjecting  into  the  subcutaneous  tis- 
sues or  veins  of  the  arm  serum  ob- 
tained by  puncturing  the  pleura  of 
the  same  subject,  Audibert  and 
Monges  resorted  to  the  same  meas- 
ure,  termed   autoserotherapy   in   the 
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treatment  of  ascites.  The  method  is 
as  follows :  After  sterilizing  the  skin 
surface  and  bring-ing-  about  local 
anesthesia  with  ethyl  chloride,  the 
needle  of  a  sterile  hypodermic  syringe 
of  10  c.c.  capacity  is  introduced  into 
the  peritoneal  cavity  in  the  left  side 
and  a  little  of  the  ascitic  fluid  with- 
drawn. An  assistant  exerts  pressure 
on  the  abdominal  parietes  if  required. 
The  syringe  is  then  drawn  out  until 
its  point  lies  in  the  cellular  tissues, 
when  the  contents  are  reinjected. 
Progressively  larger  doses  of  ascitic 
fluid  are  to  be  used  (3,  5,  8,  and  10 
c.c. — 48,  81,  130,  and  162  minims). 
This  procedure  is  repeated  at  inter- 
vals of  six  days  and  the  treatment 
continued  for  two  months.  The 
method  is  painless  and  does  not  cause 
abscesses,  local  reaction,  or  fever. 
The  authors  claim  that  it  produces 
lasting  polyuria,  retards  transudation 
into  the  peritoneum,  and  permits  of 
discontinuing  the  milk  diet. 

Case  of  ascites  of  hepatic  origin  in 
which  benefit  was  derived  from  re- 
injection  of  the  patient's  own  ascitic 
fiuid,  commencing  with  3  c.c.  (48  min- 
ims) and  never  surpassing  10  c.c. 
(162  minims).  The  injections  were 
made  at  intervals  of  about  six  days, 
and  12  injections  were  made  in  all. 
There  was  no  pain,  no  local  reaction, 
nor  any  apparent  influence  on  the 
temperature  or  on  the  elimination 
of  chlorides  and  urea.  The  main 
effect  was  a  copious  and  persistent 
polyuria  which  brought  about  notable 
improvements  in  the  general  condi- 
tion as  the  ascites  was  drained  away. 
The  writers  withdrew  salt  from  the 
diet,  emphasizing  the  injurious  action 
of  ingested  salt  in  ascites  resulting 
from  liver  disease.  They  now  apply 
this  autoserotherapy  in  all  cases  of 
recurring  ascites.  V.  Audibert  and  F. 
Monges  (Presse  medicale,  Feb.  2, 
1910). 


In  several  cases  of  ascites  in  which 
autoserotherapy  was  tried,  the  results 
were  discouraging.  The  writers  deem 
it  is  possible,  however,  that  they  en- 
countered an  unusually  unfortunate 
series,  and  they  are  now  continuing 
the  treatment,  their  experience  having 
amply  demonstrated  its  absolute 
harmlessness.  G.  Roque  and  V.  Cor- 
dier  (Presse  medicale,  June  22,  1910). 

In  2  cases  of  atrophic  cirrhosis 
with  ascites,  the  writers  prevented 
reaccumulation  of  the  fluid  and 
greatly  improved  the  general  condi- 
tion of  the  patient  by  administering, 
intravenously,  massive  injections  of 
ascitic  fluid.  Every  ten  days  or  two 
weeks  300  to  500  Gm.  (10  to  16 
ounces)  of  fluid  were  removed  and  at 
once  injected  into  one  of  the  arm 
•  veins.  Improvement  was  not  marked 
until  after  the  fifth  or  sixth  injection. 
One  of  the  patients,  thus  treated  for 
four  months,  appears  to  have  been 
cured.  The  other  is  still  under  treat- 
ment. In  these  cases  all  meas- 
ures previously  tried — repeated  simple 
punctures,  subcutaneous  injections  of 
ascitic  fluid,  diuretics,  salt-free  diet, 
etc. — had  failed.  The  treatment  was 
painless  and  led  to  no  unpleasant 
efifects.  Sicard  and  Galup  (Soc.  Med. 
des  Hopitaux;  Bull,  med.,  Feb.  18, 
1911). 

Case  in  a  child  of  18  months  which 
had  been  ill  eight  months  and  had  a 
hard,  enlarged  liver  (2>^  inches  be- 
low the  costal  arch).  Medical  treat- 
ment failing  to  cure,  the  writer,  fol- 
lowing the  experiment  of  Audibert 
and  Monges,  injected  0.5  c.c.  (8  min- 
ims) of  the  child's  serum  into  the 
cellular  tissue  of  the  flank.  The 
urine  began  to  increase  in  frequency 
next  day  and  continued  for  four  or 
five  days.  On  the  eighth  day  the 
second  injection  was  given,  this  time 
1  c.c.  (16  minims)  being  used.  Thus 
continuing,  the  last  injection,  which 
was  received  six  weeks  after  the 
first,  was  2  c.c.  (32  minims)  and  has 
apparently  cured  the  little  patient. 
The  enlargement  of  the  liver  and 
that  of  the  spleen  disappeared,  and  the 
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child   continued   steadily   to   improve. 
M.  Lahiri  (Practitioner,  March,  1912;. 

A  salt-poor  diet  has  been  found 
beneficial  in  a  large  proportion  of 
cases.  The  blood  in  seeking  to  main- 
tain its  osmotic  balance  absorbs  what 
sodium  chloride  it  can  obtain  from 
the  tissues.  The  osmotic  power  of 
its  serum  being  reduced,  the  latter 
leaves  the  circulation  with  less  free- 
dom, while  the  renal  elimination  of 
water  is  facilitated. 

Two  cases  of  ascites,  one  due  to 
hepatic  cirrhosis,  the  other  to  mitral 
insufficiency,  in  which  a  diet  poor  in 
chlorides  gave  good  results  after  a 
milk  diet  had  failed  to  do  so.  The 
diet  prescribed  was  as  follows:  ^  16 
ounces  (500  Gm.)  each  of  meat  and 
potatoes,  2  ounces  (62  Gm.)  of  rice, 
5  ounces  (155  Gm.)  of  sugar,  and  45 
grains  (2.9  Gm.)  of  salt.  The  first 
patient's  weight  fell  in  twenty-five 
days  from  138  to  119  pounds,  and  so 
remained  after  an  ordinary  diet  had 
been  resumed;  the  diet  prescribed 
was  but  slightly  poorer  in  salt  than 
the  milk  diet,  but  the  diuresis  due  to 
the  sugar  and  starches  aided  the 
organism  in  the  excretion  of  the 
chlorides.  The  ascites  of  the  second 
patient  increased  under  ordinary  diet; 
but  being  put  upon  a  diet  lacking  in 
salt,  her  weight  remained  stationary 
for  twelve  days,  after  which  the  daily 
ingestion  of  5  drams  (20  Gm.)  of  salt 
resulted  in  an  increase  of  the  ascites 
and  an  increase  of  8  pounds  in  weight 
in  six  days.  Examination  of  the 
ascitic  fluid  showed  a  diminution  in 
its  chlorides  when  the  patient  was 
upon  the  diet  lacking  in  salt  and  a 
rapid  increase  in  these  elements  when 
ordinary  regimen  was  resumed.  M. 
Achard  (Semaine  medicale,  Nu.  45,  S. 
369,  1903). 

In  nephritis  with  edema  and  as- 
cites, when  the  chlorides  were  with- 
held, there  occurred  a  diminution  of 
the  dropsy  and  of  the  albuminuria 
and  an  increase  of  diuresis.  In  the 
edema  of   cardiac   conditions  a  chlo- 


ride-free diet  lessened  the  intensity 
of  this  symptom,  regulated  the  heart's 
action,  and  seemed  to  act  upon  the 
organ  as  a  tonic.  In  the  ascites  of 
cirrhosis  of  the  liver  this  diet,  in  con- 
nection with  the  administration  of 
theocin,  caused  a  greater  diminution 
of  the  fluid  than  even  paracentesis. 
Likewise,  in  the  ascites  of  tuber- 
culous abdominal  lesions,  the  treat- 
ment by  diet  and  diuretics  achieved 
good  results.  A  febrile  movement 
seems  to  contraindicate  a  chloride- 
free  diet.  R.  Massalongo  and  Zam- 
belli  (Wiener  klin.-therap.  Wochen., 
Nu.  50,  S.  1336,  1904). 

In  a  series  of  14  cases  of  tuber- 
culous ascites  seen  by  the  writer,  only 
5  were  slightly  benefited  by  diuretics. 
An  extensive  trial  was  then  made 
with  the  salt-free  diet  recommended 
in  other  forms  of  ascites.  Normally, 
about  12  to  15  Gm.  (3  to  4  drams)  of 
salt  are  ingested,  and  an  equal 
amount  is  excreted  by  the  kidneys. 
If  the  patient  takes  only  oatmeal,  rice, 
stewed  fruits,  eggs,  milk,  and  un- 
salted  butter,  the  amount  may  easily 
be  reduced  to  2  or  3  Gm.  (30  to  45 
grains).  The  amount  may  safely  be 
increased  to  4  Gm.  (1  dram)  by  allow- 
ing some  meat,  bread,  and  vegetables, 
all  prepared  with  a  minimum  of  salt. 
The  patient  staj^s  on  this  diet  for 
weeks;  but  occasionally  a  few  days  of 
normal  diet  should  be  interposed,  to 
avoid  monotony. 

The  results  of  treatment  were  as 
follows:  8  out  of  10  cases  lost  their 
ascites  completely  after  salt-free  diet 
for  from  five  to  seven  weeks.  W. 
Alwens  (Therap.  d.  Gegenwart,  Mar. 
30,  1910). 

The  use  of  the  refractometer  is 
recommended  as  a  means  of  estimat- 
ing the  dilution  of  the  blood  in 
chronic  kidney  and  heart  disease, 
supplementary  to  estimation  of  the 
degree  of  infiltration  of  the  tissues  by 
weighing  the  patient.  By  this  means 
the  action  of  drugs  can  be  instruc- 
tively studied,  especially  after  the 
patient  has  been  on  a  salt-poor  diet 
for  a  time.  Widal  (Annales  des  mal. 
des  org.  genito-urin.,  Aug.  1,  1911). 
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CHYLOUS  ASCITES. 

This  is  a  form  of  ascites  in  which 
true  chyle,  a  milk-like  fluid,  accumu- 
lates in  the  peritoneal  cavity. 

SYMPTOMATOLOGY.— Chylous 

ascites  cannot  as  yet  be  deemed  to 
possess  a  clinical  history  of  its  own, 
the  chylous  effusion  being  in  most 
instances  a  cause  of  surprise  when 
the  ascites  becomes  sufficiently 
marked  to  demand  evacuation  by 
puncture.  The  abdomen  presents 
the  signs  of  ordinary  ascites :  enlarge- 
ment, intestinal  tympany,  ready  dis- 
placement of  the  liquid  fluctuation, 
and  dyspnea.  The  skin  of  the  abdo- 
men is  often,  however,  the  seat  of 
supplementary  veins,  and  the  efifu- 
sion  not  only  tends  to  be  quantita- 
tively very  great,  but  it  is  apt  to  re- 
turn very  rapidly  and  again  in  large 
quantities  after  puncture.  The  fluid 
is  characteristic :  it  is  white,  lactes- 
cent, odorless  and  opaque,  and  fails 
to  undergo  putrefaction,  the  fluid 
itself,  owing  to  its  wealth  in  lecithin, 
being  probably  antiseptic. 

Among  the  symptoms  observed  in 
such  cases,  ascribable  in  almost  every 
instance  to  one  of  the  numerous 
causative  disorders,  have  been  the 
signs  of  peritoneal  involvement,  and, 
independently  of  any  such  compli- 
cation :  fever,  marked  adynamia, 
premature  senility,  vertigo  with  tend- 
ency to  syncope,  tinnitus  aurium. 

DIAGNOSIS.— Chylous  ascites 
simulates  fat-cell  ascites,  also  met 
with  in  cancer  and  in  tuberculous 
and  chronic  peritonitis.  Its  identity 
may  be  established,  however,  by  the 
osmic  acid  stain,  which  colors  the  fat- 
cells  black.  The  pus  of  purulent 
peritonitis,  another  source  of  con- 
fusion, is  readily  identified  micro- 
scopically. 


ETIOLOGY  AND  PATHOL- 
OGY.— Though  not  peculiar  to  them, 
chylous  ascites  is  met  with  relative 
frequency  in  children.  Among  the 
causes  that  have  been  recorded  have 
been  inflammation  of  the  thoracic 
duct ;  rupture  of  some  chyle  canal 
through  traumatism  or  excessive 
venous  distention ;  cardiac  disorders 
capable  of  promoting  the  latter;  pres- 
sure of  a  tumor  upon  the  duct  or 
transudation  through  its  wall;  intes- 
tinal sarcoma;  chronic,  cancerous, 
and  tuberculous  peritonitis ;  miliary 
tuberculosis ;  impaction  due  to  filari- 
asis,  and  other  entozoa. 

Report  of  126  cases  collected 
from  the  literature,  in  conjunction 
with  10  personal  cases,  tabulated  as 
to  age,  sex,  existing  abdominal  con- 
ditions, treatment,  and  result.  As  to 
exciting  cause,  24  cases  of  chylous  as- 
cites complicated  carcinoma;  17  cases 
were  due  to  tuberculosis;  11  cases 
accompanied  cardiovascular  condi- 
tions; 8  cases  were  due  to  disease 
of  the  liver;  7  cases  followed  puer- 
peral sepsis;  4  cases  were  the  result 
of  congenital  cysts.  In  addition  there 
were  three  instances  where  chylous 
ascites  followed  infection  with  the 
Filaria  sanguinis  hominis.  Obstruc- 
tion to  the  thoracic  duct  was  ob- 
served post  mortem  in  11  of  the 
cases,  and  the  duct  or  receptaculum 
was  found  to  be  ruptured  as  the  result 
of  traumatism  in  7  of  the  cases. 
Sixty-one  of  the  cases  were  females, 
SO  males,  and  in  the  remaining  reports 
the  sex  was  not  given.  A  further 
analysis  as  to  the  number  of  the  cases 
occurring  at  the  various  periods  of 
life  gave  6  under  1  year  of  age;  3 
between  1  and  5  years;  13  between 
5  and  10  years;  9  between  10  and  20 
years;  12  between  20  and  30  years; 
34  between  30  and  SO  years,  and  24 
after  the  age  of  SO.  L.  N.  Boston 
(Jour.  Amer.  Med.  Assoc,  Feb.  18, 
190S). 

Case  due  to  blocking  of  the  thoracic 
duct  high  up  in  the  thorax,  leading  to 
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lymph  and  chyle  stasis,  and  transu- 
dation of  these  fluids  below.  The 
body  of  the  pancreas  was  imbedded 
in  a  large  mass,  1^^  x  3j4  x  1^  inches, 
apparently  consisting  of  coalesced 
lymph-nodes  of  a  pinkish  color  and 
granular  appearance.  C.  B.  Van  Zant 
(Denver  Med.  Times,  July,  1910). 

The  disease  cannot  be  said  to  pre- 
sent any  special  morbid  anatomy, 
apart  perhaps  from  its  differentiation 
into  its  two  types :  true  chylous  and 
the  pseudochylous  ascites. 

Report  of  171  cases  of  chylous  and 
pseudochylous  ascites,  including  3 
cases  coming  under  the  personal  ob- 
servation of  the  authors.  Milky 
ascitic  fluid  may  be  recognized  in 
two  main  types — chylous  and  pseudo- 
chylous. The  milky  appearance  of 
the  latter  is  not  due  to  free  lecithin, 
fat,  or  a  mucinoid  substance,  but  to 
a  lecithin-globulin  complex,  which  is 
held  in  suspension  by  the  inorganic 
salts  present  in  the  fluid.  By  dialysis 
these  inorganic  salts  may  be  removed, 
the  lecithin-globulin  complex  pre- 
cipitated, and  the  opalescence  of  the 
ascitic  fluid  disappears.  The  marked 
resistance  of  the  fluid  to  putrefaction 
is  due  to  the  presence  of  lecithin. 
Wallis  and  SchoUberg  (Quarterly 
Jour,  of  Med.,  part  i,  iii,  301,  1910; 
part  ii,  iv,  153,  1911). 

Case  of  pseudochylous  ascites  in  a 
man  of  60,  admitted  to  the  hospital 
with  ascites,  who  in  four  months  was 
tapped  eight  times,  the  smallest 
amount  removed  being  6  quarts,  the 
largest  8  quarts.  At  the  autopsy 
there  was  found  a  tumor  at  the 
pyloric  orifice  of  the  stomach  can- 
cerous in  nature.  The  liver  appeared 
perfectly  normal.  This  showed  how 
difficult  it  is  in  some  cases  to  ascribe 
the  disease  to  cirrhosis  of  the  liver. 
The  distinction  between  chylous  and 
pseudochylous  effusions  is  that  the 
milky  appearance  of  the  latter  is  due, 
as  in  this  case,  to  a  combination  of 
serum-globulin  with  lecithin  or  other 
lipoid  material.  The  remarkable  re- 
sistance to  putrefaction  displayed  by 


pseudochylous  eff'usions  was  due  to 
lecithin,  as  proved  by  the  fact  that  on 
the  abstraction  of  the  lecithin  they 
rapidly  decomposed.  Senator's  view 
that  the  presence  of  sugar  is  indic- 
ative of  the  chylous  nature  of  an 
effusion  is  found  untenable.  In  the 
case  reported  the  ascites  was  not  ex- 
plained by  autopsy,  there  being  no 
demonstrable  obstruction  of  the  por- 
tal circulation  or  alteration  of  the 
peritoneum,  the  chief  lesion  being  a 
cancer  of  the  pylorus.  (See  also  page 
195  for  the  nature  of  the  ps*eudo- 
chylous  fluid.)  F.  P.  Henry  (Med. 
Record,  June  17,  1911). 

PROGNOSIS.— According-  to  the 
researches  of  Wallis  and  SchoUberg- 
based  on  171  cases,  the  prognosis  is 
grave,  the  mortality  reaching-  66  per 
cent,  in  chylous  ascites  and  70.4  per 
cent,  in  the  pseudochylous  form. 

In  1900  Shaw  collected  a  series  of 
lis  reported  cases,  of  which  71  were 
chylous  and  33  chyliform,  the  remain- 
ing 11  being  doubtful.  That  it  is  a 
very  serious  condition  is  borne  out 
by  his  rriortality  statistics,  which  re- 
port that  of  the  115  cases  5  cases 
were  relieved  and  14  cured.  How  this 
cure  was  brought  about  was  not 
stated.  The  mortality  ^as  derived 
from  this  series  is  noticeably  very 
high,  the  average  duration  of  life  after 
the  onset  of  the  ascites  being  five  and 
one-half  months.  Report  of  personal 
case  cured  by  Routte's  operation.  G, 
W.  Morse  (Boston  Med.  and  Surg. 
Jour.,  Feb.  22,  1912). 

TREATMENT.— This  reduces  it- 
self to  the  elimination,  if  possible,  of 
the  cause  and  to  symptomatic  meas- 
ures. Tapping  is  indicated,  as  it  is  in 
ordinary  ascites.  Celiotomy,  espe- 
cially if  the  case  be  due  to  tubercular 
peritonitis,  may  prove  curative  by 
admitting-  air,  i.e.,  oxygen,  into  the 
peritoneal  cavity.  The  insufflation  of 
oxygen  through  the  cannula  used  for 
tapping   might   also    prove    advanta- 
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geous  in  cases  traceable  to  the  same 
cause.  In  suitable  cases  Routte's 
operation,  vein  transplantation,  has 
proven  curative. 

Routte,  in  1901,  reported  a  novel 
operation  for  the  relief  of  ascites 
which  was  successful  in  2  out  of  3 
cases.  More  operations  of  this  kind 
may  have  been  done,  but  a  rather 
hasty  review  of  the  literature  re- 
veals no  further  attempts.  Patter- 
son, in  1910,  described  an  operation 
for  the  same  purpose  in  which  he 
used  a  glass  button  or  spool  between 
the  peritoneal  cavity  and  the  subcuta- 
neous tissues.  He  sums  up  his  result 
in  the  following  statement:  "I  have 
performed  this  operation  in  several 
cases  of  ascites  secondary  to  malig- 
nant disease;  also  in  cases  of  cir- 
rhosis of  the  liver,  with  marked 
diminution  of  the  abdominal  disten- 
tion and  to  the  great  relief  of  the 
patients." 

The  writer,  in  a  personal  case, 
operated  as  follows: — 

Sept.  6,  1911:  Operation.  Ether 
anesthesia.  Dorsal  position.  Right 
saphenous  vein  isolated  and  freed 
downward  for  6  inches  from  saphe- 
nous opening.  Branches  tied  and  cut. 
Distal  end  ligated  in  two  places  and 
cut  between.  Skin  incision  extended 
to  median  line  of  abdomen  below 
umbilicus,  and  peritoneum  opened  at 
this  point.  About  1  inch  to  right  of 
median  line  a  stab  wound  was  made 
through  the  peritoneum  and  the  end 
of  the  vein  drawn  through.  Protrud- 
ing end  of  vein  split  and  the  two 
flaps  turned  back  and  sutured  with 
fine  silk.  Vein  proved  patent  by 
probe.  Peritoneum  closed  and  skin 
closed  over  vein,  which  lay  imbedded 
without  kink  or  pressure  in  fat. 
Light  spica  bandage.  Patient  stood 
operation  well  and  was  in  good  con- 
dition. Ascitic  fluid  only  partially 
evacuated. 

Sept.  17:  Patient  sitting  up  in 
chair. 

Sept.  21:  Fluid  in  abdomen  has 
returned  and  patient  prepared  for 
similar  operation  on  left  side. 


Operation:  Internal  saphenous  vein 
dissected  out  from  saphenous  opening 
to  knee,  tied  and  cut  at  distal  end. 
Vein  covered  with  gauze  wet  with  hot 
salt  solution,  and  left  muscle-splitting 
incision  made  in  lower  left  rectus. 
Trapdoor  flap  of  peritoneum  turned 
back,  and  end  of  vein  pulled  through 
stab  wound  at  its  center  and  end  split. 
The  two  flaps  of  the  split  end  of  the 
vein  were  then  sutured  back  to  the 
peritoneum  with  vaselin  silk,  using 
fine  straight  needles.  Digital  exam- 
ination through  the  small  incision 
revealed  only  "hosepipe"  intestines, 
which  were  so  firm  and  stiff  that  any 
exploration  of  the  abdominal  cavity 
was  impossible.  The  surface  of  the 
bowel  was  much  whiter  than  normal, 
but  the  peritoneal  coat  was  lustrous 
and  smooth.  Wound  then  closed  as 
before.  After  operation  the  trans- 
planted vein  was  apparently  dilated 
and  patent. 

Patient  recovered  well  from  the 
operation,  •  but  by  Oct.  1  the  fluid 
has  returned  to  considerable  extent 
and  8  quarts  were  withdrawn  by  tap. 
The  left  transplanted  vein  was  appar- 
ently still  patent,  however,  and  the 
left  leg  became  much  swollen,  but 
not  red  nor  tender. 

Oct.  7:  Patient  up  and  about  ward 
feeling  well  and  with  no  evidence  of 
return  of  ascites.  No  fluid  demon- 
strable in  chest  or  abdomen. 

Oct.  13:  Discharged  relieved  and 
left  hospital. 

Subsequent     history:      Patient    re- 
sumed his  work  in  a  shoe  factory  in 
September,    1910,   and  has   been  per- 
fectly well  ever  since.     G.  W.  Morse 
(Boston   Med.  and  Surg.  Jour.,   Feb. 
22,  1912). 
ANGIONEUROTIC  EDEMA. 
DEFINITION  .—An     affection 
marked     by     transient     circumscribed 
edematous  ,  swellings ;   closely   resembl- 
ing-, if  not  identical  with,  giant  urticaria ; 
probably    due    to    abnormal    vasomotor 
influences,    and    frequently    associated 
with  more  or  less  gastrointestinal  dis- 
order. 
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SYMPTOMS.— The  onset  is  sudden, 
and  usually  affects  the  hands,  feet, 
genitalia,  and  the  face,  although  the 
lips,  tongue,  or  glottis  may  be  in- 
volved. Periodicity  in  the  attacks  has 
been  noted.  Redness,  heat,  itching,  or 
urticaria  may  precede  the  attack. 
Vomiting,  colic,  and  pain  are  common 
digestive  symptoms,  while  hemoglo- 
binuria and  cardialgia  have  been  ob- 
served, as  well  as  affinities  with 
Raynaud's  disease  and  certain  forms  of 
severe  purpura.  Osier  refers  to  a  case 
with  swelling  of  the  whole  arm. 

Blue  edema  is  a  form  of  angioneu- 
rotic edema  first  described  and  named 
by  Charcot  in  1889.  It  occurs  usu- 
ally in  association  with  hysterical 
forms  of  paralysis,  and  is  character- 
ized by  suddenness  of  onset  and  local 
lowering  of  temperature,  which  may 
even  precede  its  appearance.  The 
edema  generally  affects  only  a  single 
limb,  and  it  is  always  situated  at  its 
extremity.  Its  duration  is  variable — 
sometimes  it  persists  for  several 
years,  sometimes  it  occurs  period- 
ically, and  sometimes  it  can  be  made 
to  disappear  and  reappear  at  will  by 
hypnotism.  Most  authors  agree  that 
there  is  vascular  spasm. 

Case  of  hysterical  edema  in  a 
woman  aged  21  years  who  showed 
no  hereditary  antecedents,  and  in 
whom  three  years  and  a  half  after  the 
loss  of  a  sister  and  other  troubles 
^  there  developed  a  loss  of  voice,  with 
changes  in  her  character,  mental  de- 
pression, insomnia,  loss  of  appetite, 
and  incapacity  to  work.  She  lost  20 
pounds  in  a  few  weeks.  After  a 
period  of  improvement  in  which  the 
aphonia  still  persisted,  pain  developed 
in  left  knee  with  the  appearance  of  a 
painful,  purple,  ecchymotic  spot,  mak- 
ing walking  difficult.  This  soon  dis- 
appeared. In  July  there  appeared  a 
similar  spot  on  the  back  of  the  left 


wrist,  with  swelling  of  the  articula- 
tion. The  swelling  and  pain  extended 
to  the  forearm  and  then  to  the  hand. 
Contracture  of  fingers  and  wrist  fol- 
lowed. A  cast  was  applied  under 
chloroform.  The  contracture  les- 
sened spontaneously  during  the  pa- 
tient's unconsciousness,  and  she  spoke 
in  a  loud  voice.  Six  weeks  later  the 
removal  of  the  cast  showed  the  swell- 
ing but  slightly  diminished  and  the 
fingers  still  contracted;  since  then  the 
swelling  has  increased  with  febrile 
state  in  the  evening,  rising  after  the 
daily  application  of  the  cast.  Tem- 
perature, pain,  and  touch  normal; 
loss  of  smell,  slight  contraction  of 
visual  field.  Plantar  reflexes  lessened 
on  both  sides,  knee-jerk  normal, 
pharyngeal  abolished,  conjunctival 
and  abdominal  present.  Radiography 
showed  the  osseous  system  normal, 
even  the  hand,  elbow,  and  forearm. 
The  left  forearm  was  bent  at  a  right 
angle,  the  wrist  half-bent  and  twisted 
tov/ard  the  inside,  hand  half-closed, 
fingers  flexed  on  the  palm  and  greatly 
swollen.  Skin  of  hand  and  lower 
part  of  arm  white  and  drawn;  there 
was  hardly  a  dent  under  pressure. 
Part  of  the  edematous  surface  gave 
the  sensation  of  heat.  The  swelling 
stopped  abruptly  in  the  upper  part 
of  the  lower  arm;  between  this  and 
on  the  lower  part  was  plainly  dis- 
cernible a  red  line.  The  fingers  and 
wrist  were  permanently  contracted. 
Movement  painful,  although  those  of 
the  elbow  were  easily  made.  Slight 
atrophy  of  left  arm.  Patient  com- 
plained of  constant  pains  in  wrist, 
fingers,  and  hand.  Hard  pressure  on 
swollen  parts  painful.  In  spite  of 
electric  and  galvanic  baths,  applica- 
tion of  collodion  and  methylene  blue, 
and  removal  of  bandages  there  was 
no  change  in  the  patient's  condition. 
Glorieux  (Jour,  de  Neurol.,  Feb.  20, 
1911). 
ETIOLOGY.— Heredity  is  in  some 
cases  a  marked  predisposing  cause. 
Emotional  disturbances  and  cold  may 
be  influential.  The  immediate  cause  is 
supposed  to  be  a  dilatation  of  the  blood- 
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vessels,  with  transudation  of  serum. 
From  the  nature  of  the  disease  an 
underlying  toxemia  is  not  improbable. 

[liarbitz  (Miinch.  med.  Woch.,  Nov.  14- 
28,  1911)  writes  of  "Fatal  Familial  Angio- 
neurotic Edema,"  and  cites  a  fatal  case  in 
which  there  was  edema  of  the  face  and 
throat.  A  father  and  one  grandfather  died 
from  the  same  affection,  and  other  mem- 
bers of  the  family  suffered.  There  are  170 
cases  on  record,  26  dying  from  edema  of 
the  larynx.  The  disease  may  take  the 
form  of  effusion  into  a  joint.  It  is  thought 
that  anaphylaxis  to  some  unknown  sub- 
stance is  operative.  There  may  be  recur- 
rent affections  due  to  slight,  almost  im- 
perceptible, edema.     W.  S.  Gordon.] 

Group  of  cases  in  which  it  was 
plain  that  the  angioneurotic  edema 
was  not  the  disease  in  each  instance, 
but  an  accompaniment  and  complica- 
tion of  other  diseases  of  a  varied 
nature,  all  characterized  by  gastro- 
intestinal disturbance  of  some  sort. 
In  that  light  one  might  well  think 
with  some  of  the  observers  that  a 
toxemia  of  intestinal  origin  might  be 
at  the  bottom  of  the  whole  matter. 
H.  I.  Wiel  (Jour.  Amer.  Med.  Assoc, 
April  27,  1912). 

Paroxysmal  Form. — Another  type 
of  angioneurotic  edema  of  hysterical 
origin  is  characterized  by  the  re- 
peated occurrence  of  transitory 
edema  affecting  geometrical  or  seg- 
mented areas  of  the  cutaneous  sur- 
face. It  is  sometimes  associated 
with  disturbances  of  sensation  quite 
hysterical  in  type. 

Several  cases  personally  witnessed 
in  which  the  features  of  a  subcuta- 
neous edema  of  fairly  sudden  onset 
occurred,  the  whole  area  becoming 
affected  uniformly  at  the  same  time; 
the  surface  of  the  skin  was  generally 
natural  in  color,  but  in  some  instances 
was  hyperemic  or  white  and  cold  or 
purplish;  the  edema  at  its  height  was 
firm  and  non-pitting;  later  during  sub- 
sidence it  became  softer;  the  edge 
was    always   abrupt.     There   was   no 


pain,  only  a  mechanical  inconven- 
ience, and  the  duration  was  usually 
from  eight  hours  to  two  days.  The 
areas  correspond  to  the  natural  divi- 
sions of  the  body,  e.g.,  the  mammal, 
or  with  areas  covered  by  articles  of 
clothing,  stockings,  socks,  gloves,  etc., 
that  is,  with  the  areas  called  "geo- 
metrical" or  segmental  by  writers  on 
hysterical  phenomena.  There  were 
some  sensory  disturbances.  This 
condition  must  be  differentiated  from 
the  hysterical  chronic  edema  of 
Sydenham  and  Charcot  and  the 
angioneurotic  edema  described  by 
Milton,  Quincke,  and  Osier.  But  by 
careful  attention  to  the  "geometrical" 
type  of  the  area  affected,  the  abrupt 
edge,  the  disturbances  in  sensation, 
lack  of  gastrointestinal  crises,  or  the 
presence  of  other  visceral  manifesta- 
tions, cases  of  paroxysmal  edema 
should  be  divided  into  two  categories 
— those  of  Quincke's  edema  (angio- 
neurotic edema)  and  those  of  hys- 
terical origin.  F.  H.  Edgeworth 
(Quarterly  Jour,  of  Med.,  ii,  p.  2135, 
1909). 

PROGNOSIS.— The  disease  is  of  ten 
obstinate,  being  apt  to  recur  at  intervals 
of  several  weeks,  but  life  is  not  en- 
dangered unless  the  larynx  be  involved. 

TREATMENT.— Especial  attention 
should  be  directed  to  the  gastrointes- 
tinal tract ;  general  hygienic  rules  should 
be  enforced,  and  tonics  administered 
when  required.  Coincident  disorders 
should  be  rectified.  Osier  calls  at- 
tention to  the  value  of  large  doses 
of  strychnine  and  the  prolonged  use 
of  nitroglycerin.  The  disease  often 
proves  refractory  to  treatment. 

EDEMA  NEONATORUM. 

This  rare  condition,  more  or  less 
general,  and  observed  in  the  first  few 
days  or  weeks  of  life,  occurs  in  weak 
infants.  The  swelling  is  usually  con- 
fined to  the  lower  portions  of  the  body, 
and  the  lower  limbs.  Weakness  of  the 
right  heart  is  supposed  to  be  one  of  the 
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main  causes.  The  differentiation  from 
sclerema,  as  given  by  Fairbanks,  is  as 
follows :  "In  edema  the  skin  is  usually- 
soft;  it  may  or  may  not  pit;  it  can  be 
pinched  up  in  folds  unless  the  edema  is 
extreme;  rigidity  of  the  body  is  not 
present;  the  skin,  when  cut  at  autopsy, 
exudes  serum,  and  when  examined 
under  the  microscope  large  spaces  are 
seen  where  the  connective  tissue  has 
been  forced  apart  by  the  fluid.  In 
sclerema  the  skin  is  hard,  in  severe 
cases  as  if  frozen;  it  never  pits;  it  can- 
not be  pinched  up,  but  seems  as  if  it 
were  fastened  down  to  the  underlying 
parts ;  there  is  more  or  less  rigidfty  of 
the  entire  body ;  there  is  no  exudation 
of  serum  when  the  skin  is  cut,  and 
when  examined  in  section  it  and  the 
subcutaneous  tissue  are  seen  as  a  dense 
mass  in  which  fibrous  tissue  predomi- 
nates and  no  dilated  interconnective- 
tissue  spaces  are  present.  The  only  way 
in  which  the  two  affections  are  similar 
is  that  they  both  occur  in  feeble  and 
often  premature  infants  in  the  first  few 
days  of  life." 

Reference  has  been  made  to  the 
causes  of  the  above-mentioned  edemas. 
Anemia,  marasmus,  heredity,  toxemias, 
nervous  influences,  cold,  and  other 
factors  are  supposed  to  be  more  or  less 
operative,  but  the  exact  etiology,  as  ap- 
plied to  certain  groups  of  cases,  is  not 
yet  determined.  Toxemia,  with  reflex 
nervous  influences  upon  the  vasomotor 
function,  is  probably  responsible  for  a 
large  number  of  the  cases,  and  Fischer's 
theory,  in  this  connection,  should  be 
borne  in  mind. 

The  treatment  is  governed  by  the 
symptoms  and  the  general  indications. 

IDIOPATHIC  OR  ESSENTIAL 
DROPSIES  OF  CHILDHOOD. 

The  characteristic  feature  of  this 
condition  is  the  appearance  of  edema 


in  one  or  more  parts  of  the  body  with- 
out albuminuria  or  sedimentary  evi- 
dence of  organic  disease  of  the  kidneys : 
without  clinical  or  postmortem  evidence 
of  organic  disease  of  the  heart  or 
kidneys.  It  may  occur  in  children  of 
any  age,  but  is  not  limited  to  childhood. 
It  occurs  in  children  who  previous  to 
and  during  its  presence  are  otherwise 
well ;  or  it  occurs,  accompanied  by 
symptoms  more  or  less  peculiar  to  it,  in 
children  previously  and  subsequently 
well;  or,  finally,  it  occurs  immediately 
preceding,  accompanying,  or  imme- 
diately succeeding  some  disease  other 
than  the  organic  conditions  above  men- 
tioned. 

Increase     or     decrease    of     sodium 
chloride  in  the  diet  has   quite  an  in- 
fluence   on    edema.      In    nephritis    or 
lost     cardiac     compensation     in     the 
adult,    edema    can    be    produced    and 
intensified  by  increasing  the   sodium 
chloride  in  the  diet,  and  then  dimin- 
ished by  a  reduction  of  the  same.    In- 
fants without  heart  or  kidney  lesions 
react  similarly,  especially  where  dis- 
turbances of  nutrition  are  present.    It 
is    impossible    to    accomplish    this    in 
older  children  with  normal  heart  and 
kidneys.    It  is  essential,  however,  that 
some  abnormal  conditions  be  present 
to    obtain    the    effects — usually    some 
disturbances  of  general  nutrition.     F. 
Hamburger  (Miinch.  med,  Woch.,  Bd. 
Iviii,  S.  2500,  1912). 
The  series  of  coincident  symptoms 
of  the  second  class  is  only  collectively, 
not    individually,    peculiar    to    the    af- 
fection.    The  disorder  may  be  acute, 
subacute,  or  chronic.     It  cannot,  there- 
fore, be  said,  in  any  given  case,  that  the 
edema  is  positively  primary  or  definitely 
secondary.    The  time  of  year  seems  to 
have  an  influence  upon  its  occurrence 
only  in  so  far  as  the  seasons  are  accom- 
panied   by    those    factors    that    are    of 
undoubted  importance  in  the  etiology, 
such  as  extremes  of  temperature,  espe- 
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cially  cold,  or  the  prevalence  of  gastro- 
intestinal derangements,  with  their  ac- 
companying toxemias  and  conditions  of 
low  \itality.  In  25  per  cent,  of  the 
cases  anemia  was  present;  in  43  per 
cent.,  gastric  or  enteric  disturbance, 
usually  diarrhea;  in  15  per  cent., 
marked  emaciation;  in  15  per  cent., 
subnormal  temperature ;  iti  about  7  per 
cent.,  urticaria,  and  in  4  per  cent.,  pur- 
pura. The  temperature  was  normal  in 
a  few  cases.  Symptoms  pointing  to 
edema  of  the  larynx  or  throat  occurred 
in  5  per  cent.  In  2  cases  of  supposed 
meningitis  the  symptoms  may  have  been 
due  to  cerebral  edema.  The  most 
common  abnormal  associated  feature 
was  gastrointestinal  disorder  (Fair- 
banks). 

[Under  this  heading  can  be  mentioned 
the  cases  reported  by  F.  H.  Edgeworth 
(Lancet,  July  22,  1911).  The  patients 
were  6  children,  of  healthy  parentage,  who 
developed  subcutaneous  edema  in  from 
one  to  sixteen  weeks  after  birth.  One 
case,  with  facial  involvement,  recovered; 
5  died  in  from  one  to  sixteen  weeks.  In 
at  least  3  no  albumin  was  found  in  the 
tirine,  and  in  2  cases  no  post-moxtem  evi 
dence  of  nephritis  could  be  discovered. 
All  had  more  or  less  of  diarrhea.  In  one 
case  calcium  chloride  lessened  the  edema. 
Toxins  acting  upon  capillary  vessels  de- 
fective from  birth  were  supposed  to  be  the 
cause  of  the  edema. 

W.  E.  Hume  (British  Medical  Journal, 
Sept.  2,  1911)  discusses  "General  Edema 
Following  Gastroenteritis  in  Children." 
He  describes  a  group  of  cases  occurring  in 
1908,  and  following  gastroenteritis.  There 
were  no  evidences  of  heart  or  kidney 
lesions.  Salt  metabolism  was  the  same  as 
in  healthy  children.  In  2  cases  there  was 
an  abnormal  degree  of  fibrosis  in  the 
medulla  of  the  suprarenal  gland.  The 
vascular  condition  was  improved  by  the 
injection  of  epinephrin,  improvement  be- 
ing more  rapid  with  than  without  this 
substance.  The  author  thinks  that  the 
edema  may  be  due  to  the  influence  of  gas- 
trointestinal   toxins    upon    the    suprarenal 


medulla.  There  might  be  an  absence  of 
suprarenal  secretion.  Or,  the  toxins  may 
act  directly  upon  the  cells  of  the  capillary 
vessels. 

Again:  P.  Nobecourt  and  Paisseau 
(Bulletin  de  la  Societe  de  Pediatric,  Paris, 
June,  1911)  mention  the  case  of  a  2- 
month  infant  who  lost  weight,  developed 
dropsy,  and  died  in  less  than  a  month.  The 
parents  were  healthy,  and  the  child  was 
breast-fed.  All  the  organs  appeared 
sound.  The  autopsy  revealed  only  fatty 
degeneration  of  the  liver.     W.  S.  Gordon.] 

During  an  epidemic  of  gastro- 
enteritis among  the  babies,  13  cases 
of  edema  made  their  appearance  in 
eleven  days.  The  patients  all  had 
gastroenteric  trouble  either  imme- 
diately preceding  or  at  the  onset  of 
the  edema.  The  symptoms  were  as  fol- 
lows: Face  pale,  pasty-looking,  apa- 
thetic, depressed; temperature  subnor- 
mal; skin  dry,  soft,  deeply  pitting  on 
pressure.  In  a  number  of  the  cases  the 
edema  was  intense,  and  would  rapidly 
change  from  the  face  to  the  legs  or 
other  parts  of  the  body  and  vice  versa. 
The  weight  increased  before  or  with 
the  appearance  of  the  edema  and  de- 
creased when  the  edema  subsided. 
The  urine  in  9  cases  contained  albu- 
min, but  the  casts  were  very  few  or 
none.  One  case  which  died  while  the 
edema  was  present  showed  normal 
kidneys  at  autopsy,  so  the  kidney 
trouble  was  evidently  not  primary. 
The  children  were  in  three  different 
wards  on  different  floors,  attended 
by  different  nurses;  j^et,  the  trouble 
broke  otit  simultaneously.  All  the 
patients  were  artificially  fed.  De 
Wolf  (Medical  News,  Feb.  21,  1903). 

In  the  Manchester  Children's  Hos- 
pital, during  the  autumn,  it  is  fairly 
common  to  find  infants  who  have 
edema  of  the  feet  and  hands.  The 
edema  usually  appears  toward  the 
end  of  an  attack  of  gastrointestinal 
catarrh,  when  the  vomiting  and  diar- 
rhea are  getting  better.  It  does  not 
develop  during  the  acute  stage.  The 
edema  is  bilateral  and  attacks  the 
dorsum  of  the  hands  and  feet,  and 
occasionally  the  face   becomes  pufify. 
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giving  the  appearance  of  a  renal  con- 
dition. The  heart  and  lungs  are 
usually  found  normal.  The  urine  is 
high-colored,  acid,  and  foul-smelling, 
and  contains  a  few  leucocytes,  but  no 
blood  or  casts.  Small  amounts  of 
albumin  are  fornd  at  times,  but,  while 
there  is  no  nephritis,  there  is  renal 
inadequacy  and  the  child  is  suffering 
from  toxemia.  Necropsy  shows  no 
change  in  the  kidneys,  except  slight 
cloudy  swelling  in  the  tubules.  The 
blood  in  these  cases  shows  a  high 
proportion  of  hemoglobin  and  a 
slight  increase  in  the  number  of  red 
blood-cells.  The  circulation  is  not 
especially  feeble.  Edema,  when  it 
occurs  in  the  course  of  gastrointes- 
tinal diseases,  is  a  serious  symptom, 
although  quite  a  large  number  of 
cases  recover.  Hugh  Ashby  (Prac- 
titioner, May,  1911). 

The  affection  is  supposed  by  the 
majority  of  observers  to  be  of  nervous 
origin.  The  cases  of  intermittent 
hydrops  of  the  joints  are  probably  due 
to  the  same  cause.  Certain  cases  of 
ascites  occurring  in  young  girls  and 
unaccompanied  with  marked  general 
disturbance,  except,  in  one  or  two  in- 
stances, transient  fever,  vomiting,  and 
loss  of  appetite,  have  been  reported. 
In  4  of  the  6  cases  mentioned  by 
Quincke  the  condition  disappeared  with 
the  onset  of  the  menses. 

TREATMENT.— Besides  treat- 
ment of  the  underlying  conditions, 
the  measures  indicated  in  this  disease 
should  include  a  diet  in  which  the 
proteids  are  liberally  represented, 
mainly  to  enhance  vascular  tone.  Of 
the  diuretics  potassium  citrate,  with 
small  doses  of  digitalis,  have  given 
the  best  results.  Morphine  is  not 
only  useful  to  prevent  the  abdominal 
symptoms  which  are  often  severe, 
but  also  to  diminish  the  effusion. 
Mercury  biniodide  in  small  doses  or 
the  iodides  are  indicated  when  a  his- 


tory of  syphilis,  inherited  or  acquired, 
can  be  traced. 

The  prognosis  is  usually  good  in 
the  essential  edema  of  children, 
edema  of  the  larynx  being  the  only 
cause  of  death.  Abdominal  symp- 
toms are  often  severe.  Morphine 
seems  to  be  the  only  agent  that  helps. 
Scarification  and  application  of  supra- 
renal extract  to  the  edematous  parts 
is  recommended  in  edema  of  the 
larynx.  Tracheotomy  may  be  neces- 
sary. Avoidance  of  predisposing 
articles  of  diet  and  relief  of  con- 
stipation are  prophylactic  measures. 
Schwarz  (Amer.  Jour,  of  Obstet., 
Oct.,  1908). 

Five  cases  of  edema  and  anasarca 
in    infants    cured    by    specific    treat- 
ment.    In  one  case  there  was  a  clear 
history  of  inherited  syphilis.     In  an- 
other the   edema  was   traceable  to  a 
liver  affection,  and  in  another  to  sep- 
ticemia.     The    other    cases    demon- 
strate  that   edema   and   anasarca   are 
liable  to   result  merely  from  gastro- 
intestinal disturbances,  even  when  it 
is  apparently  mild.     The  anasarca  of 
digestive  origin  is  the  result  of  well- 
defined  lesions  in  the  organs  involved, 
for  which   the  gastrointestinal  affec- 
tion is  primarily  responsible.     Lere- 
boullet     (Annales     de    med.     et    chir. 
infantiles,  Feb.,  1909). 
[E.      Favel      (Correspondenz-Blatt     fiir 
schweizer  Aertze,  Basel,  August  10,  1911) 
describes     a     method     for     subcutaneous 
drainage  in  ascites.    He  uses  a  glass  spool, 
with  broad  ends  and  a  caliber  of   1    cm., 
one  end  of  which  is  worked  into  the  peri- 
toneal cavity.    A  hole  to  support  the  other 
end   is   made  in   the    subcutaneous   tissue. 
Not    even    local    anesthesia    is    necessary. 
The  omentum  should  be  kept  out  of  the 
lumen.    W.  S.  Gordon.] 

When  there  is  edema  of  the  larynx 
scarification  with  epinephrin  solution 
applied  locally  to  cause  contraction 
of  the  edematous  tissues  is  neces- 
sary to  prevent  asphyxia.  The 
bowels  should  be  kept  free  by  means 
of    saline    laxatives.      As    in    other 
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forms   of  edema,   a  salt-poor  diet  is 
also    of   material    prophylactic   value. 

In  infants  who  are  the  subjects  of 
acute  or  chronic  disturbances  of 
nutrition  excess  of  salt  may  cause 
edema,  even  when  there  is  no  evi- 
dence of  disease  of  the  kidneys  or 
heart,  and  the  writer  records  a  case 
of  similar  nature  in  a  boy  5  years  of 
age.  The  child  suffered  from  chronic 
digestive  disturbance  and  neuras- 
thenia. He  was  of  emaciated  and 
miserable  appearance  and  was  sent 
for  a  "cure"  to  Carlsbad,  where  he 
improved  considerably.  Shortly  after 
his  return  he  was  brought  to  the 
author,  who  found  general  edema  and 
marked  swelling  of  the  prepuce.  The 
urine  was  free  from  albumin,  and  on 
examination  a  faint  and  variable  sys- 
tolic murmur  was  heard,  which  had 
often  been  observed  before  and  was 
not  regarded  as  indicative  of  any 
cardiac  lesion.  On  inquiring  into  the 
diet  taken  by  the  child  it  was  found 
that  the  broth  which  the  child  had 
been  given  was  very  salt,  and  that  it 
had  caused  considerable  thirst.  A 
diet  poor  in  salt  was  ordered,  and  in 
three  days  the  edema  had  lessened 
considerably,  the  child  having  lost  2]^^ 
kg.  in  weight  during  that  time.  The 
child  is  now  completely  sound  and 
in  good  health.  Franz  Hamburger 
(Miinch.  med.  Woch.,  Nov.  21,  1911). 

In  1908  the  writer  had  4  cases  under 
his  care  in  the  children's  ward  of  the 
Royal  Victoria  Infirmary  at  the  same 
time  (vide  supra).  From  the  facts 
that  the  vascular  conditions  were  im- 
proved by  the  injection  of  epinephrin, 
that  the  children  improved  more 
rapidly  under  its  administration  than 
without  it,  and  that  in  these  2  cases 
there  was  an  abnormal  degree  of 
fibrosis  in  the  medulla  of  the  supra- 
renal gland,  the  writer  suggests  that 
attention  in  future  be  paid  to  these 
glands  when  opportunities  of  exam- 
ining them  occur.  Hume  (Brit.  Med. 
Jour.,  Sept.  2,  1911). 

Wm.  S.  Gordon, 

Richmond,  Va. 


ASPHYXIA.     See  Resuscitation. 

ASPIDIUM  (U.  S.  P.),  or  MALE 

FERN,  is  the  rhizome  of  the  Dryop- 
tcris  filix-mas  found  in  Europe, 
America,  Asia,  and  some  parts  of 
Africa,  and  the  Dryoptcris  marginalis 
indigenous  to  North  America.  Aspid- 
ium  contains,  among-  other  more  or 
less  active  constituents :  filicic  acid 
(a  volatile  oil),  aspidin,  aspidinin, 
alhaspidin,  and  filmaron,  to  which  the 
therapeutic  properties  of  the  drug  are 
ascribed. 

The  value  of  the  oleoresin  of  male 
fern  depends  on  the  presence  of 
aspidin,  as  well  as  that  of  filicic  acid. 
Out  of  11  preparations  examined,  6 
contained  aspidin  in  large  proportion 
(2  to  3  per  cent.).,  while  filicic  acid 
was  absent;  4  contairied  filicic  acid, 
but  no  aspidin,  and  1  contained  small 
quantities  of  both.  These  results 
show  that  a  high  content  of  aspidin 
excludes  the  presence  of  filicic  acid, 
and  vice  versa.  An  oleoresin  contain- 
ing principally  aspidin  is  decidedly 
preferable  to  one  rich  in  filicic  acid. 
Boehm  (Sudd.  Apoth.  Zeit.;  Bull,  of 
Pharmacy,  vol.  xxi.  No.  11). 

The  main  drawbacks  of  male  fern 
are  its  varying  strength,  disagreeable 
taste,  and  irritating  properties  mani- 
festing themselves  in  vomiting  and 
intoxication.  The  principles  occur- 
ring in  male  fern  were  carefully 
tested  by  the  writer.  He  found  that 
all  the  active  properties  were  con- 
tained in  the  amorphous  acid  fil- 
maron,  which  constitutes  about  5  per 
cent,  of  the  extract.  Filicic  acid  and 
albaspidin  are  also  anthelmintic,  but 
to  a  less  extent,  and  are  also  less 
abundant  in  the  extract.  The  average 
dose  of  filmaron  is  0.7  Gm.,  and  pa- 
tients very  rarely  experience  other 
after-effects  besides  slight  nausea  or 
transient  abdominal  cramps.  In  effi- 
cacy it  seems  to  be  almost  equal  to 
the  fresh  extract  from  the  rhizome. 
A.  Jaquet  (Therap.  Monats.,  Aug., 
1904). 
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PREPARATIONS  AND  DOSE.— 

The  official  preparation  of  aspidium 
is  the  oleoresin :  olcoresina  aspidii,  a 
thickish,  brown  fluid  having  a  bitter, 
disagreeable  and  even  nauseous  taste. 
The  dose  is  from  15  to  45  grains  (1  to 
3  Gm.).  This  may  be  administered 
in  capsules  previously  dipped  in  a 
solution  of  formaldehyde  or  coated 
with  keratin,  or  in  pills  dipped  in 
salol  to  render  them  insoluble  in  the 
gastric  juice  and  prevent  irritation  of 
the  stomach.  It  may  also  be  given 
in  emulsion, — the  form  in  which  it  is 
generally  used  for  children.  Formulas 
for  e:mulsions  are  given  below,  under 
Therapeutics.  Aspidium  should  never 
be  administered  with  castor  oil;  filicic 
acid  being  soluble  in  the  latter,  toxic 
phenomena  may  result. 

A  dangerous  combination  recently, 
a  prescription  calling  for  the  follow- 
ing ingredients,  was  presented  to  an 
eastern  pharmacist  for  dispensing: — 

B  Oleoresin  of  male 

fern    1  dr.    (4  Gm.) . 

Oil  of  turpentine .ZQ  grs.    (2  Gm.). 

Castor  oil 2    oz.    (60    Gm.). 

M.  Sig. :    Take  at  one  dose. 

The  presence  of  castor  oil  in  the 
above  mixture  would  cause  the  pre- 
scription to  be  a  dangerous  one,  since 
the  filicic  acid,  one  of  the  poisonous 
constituents  of  male  fern,  is  dissolved 
by  the  castor  oil,  its  absorption  being 
thus  promoted.  The  oleoresin  of 
male  fern  should  never  be  prescribed 
with  castor  oil  or  other  oily  sub- 
stances; in  some  European  countries 
there  is  a  legal  prohibition  against 
dispensing  extract  of  male  fern  in 
combination  with  castor  oil.  F.  J. 
Wulling  (Journal-Lancet,  Jan.  15, 
1911). 

PHYSIOLOGICAL     ACTION.— 

Aspidium  is  toxic  to  all  entozoa,  and 
is  probably  the  most  reliable  agent  at 
our  disposal  to  destroy  any  of  the 
varieties  of  tenia,  or  tapeworm. 


Study  of  the  physiological  action  of 
male  fern  by  means  of  the  "demarca- 
tion current"  of  DuBois-Raymond, 
which  occurs  when  one  end  of  the 
muscle  is  suspended  in  a  solution  of 
the  drug  to  be  tested.  It  was  found 
that,  of  the  different  principles  and 
their  derivatives,  phloroglucin,  fili- 
cinic  and  butyric  acids  were  inactive; 
of  the  remainder,  the  filicinic  acid 
butylamin  was  least  active,  then  fol- 
lowed aspidinol,  fiavaspidic  acid,  al- 
baspidin,  and  finally  filicic  acid  as 
most  potent.  For  protozoa  the  order 
of  toxicity  was  somewhat  different: 
thus, — albaspidin,  filicic  acid,  fiava- 
spidic  acid.  A  number  of  other 
invertebrates  were  tested,  from  ce- 
lenterata  to  crustacese,  and  in  all, 
v/ith  the  exception  of  certain  echino- 
dermata,  the  great  virulence  of  male 
fern  was  demonstrated.  Its  active 
principles  proved  to  be  strongly 
poisonous  for  all  kinds  of  organized 
plasma,  but  more  particularly  for 
muscle-tissue.  This  was  most  beau- 
tifully shown  in  the  case  of  worms, 
and  the  empirical  use  of  male  fern  as 
an  anthelmintic  finds  its  scientific 
proof  in  these  experiments.  W. 
Straub  (Archiv  f.  Exper.  Pathol,  u. 
Pharmacol,  Bd.  xlviii,  S.  10,  1902). 

Aspidium  is  a  powerful  irritant  of 
the  gastrointestinal  canal,  and  its  use 
in  excessive  doses  gives  rise  to  toxic 
phenomena,  even  though  its  absorp- 
tion is  slow.  Fortunately,  doses  sufifii- 
cient  to  destroy  the  parasite  are 
harmless  to  the  patient — unless  ad- 
ministered with  oil — and  are  readily 
eliminated  from  the  intestine.  The 
action  of  aspidium  on  the  spinal  cord 
has  been  compared  by  Cushny  to  that 
of  strychnine,  since  toxic  doses  cause 
a  distinct  increase  of  reflex  excita- 
bility. The  dominant  symptoms,  ac- 
cording to  Prevost  and  Binet,  are 
paralysis  and  rigidity  of  different 
muscles,  including  those  of  the  heart 
and  intestines.    Paralysis  of  the  heart 
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IS  the  usual  cause  of  death,  the  organ 
being  found  after  death  in  a  condition 
of  firm  contraction  and  non-irritable. 
Peristalsis  is  almost  entirely  sup- 
pressed in  the  rabbit,  cat,  guinea-pig, 
and  pigeon. 

In  experiments  performed  by  Geor- 
giewsky,  animals  poisoned  acutely 
with  large  doses  failed  to  show  post- 
mortem changes  capable  of  account- 
ing for  death.  Animals  poisoned 
gradually,  however,  showed  marked 
blood-changes :  diminution  in  the 
number  of  erythrocytes  and  the  pro- 
portion of  hemoglobin,  even  though 
the  animals  had  lost  considerable 
serum  through  numerous  alvine  dis- 
charges, thus  increasing  the  viscidity 
of  the  blood.  Though  the  tissues  in 
general  were  normal,  the  liver  and 
kidneys  were  found  to  contain  con- 
siderable iron,  doubtless  originating 
from  the  broken-down  red  corpuscles 
— the  cause  of  jaundice  in  cases  of 
poisoning. 

[Acute  poisoning  is  accounted  for,  from 
my  viewpoint,  by  reflex  constriction  of  the 
arterioles  through  the  sympathetic  system, 
and  the  resulting  blocking  of  the  tissue 
circulation  thereby.  The  muscular  rigidity 
would  then  be  a  result  of  the  accumulation 
of  toxic  wastes  which  follows  deficient 
circulation  of  arterial  blood  in  any  organ. 
The  hemolysis  of  slow  poisoning  cor- 
responds with  that  awakened  by  many 
agents  which  promote  the  formation  of 
antibodies  which,  produced  in  excess, 
destroy  not  only  the  antigen  (the  aspidium 
in  this  instance),  but  also  the  blood  ele- 
ments.    C.  E.  DE  M.  S.] 

ASPIDIUM  POISONING.— Text- 
books of  pharmacology  lay  but  little 
stress  upon  the  dangers  of  poison- 
ing by  aspidium,  but  men  who  are  in 
the  practical  field  speak  otherwise. 
Grawitz,  for  example,  has  emphasized 
these  dangers.  Nausea,  faintness, 
tremors,  drowsiness,  tinnitus  aurium. 


lassitude,  and  icterus  are  not  un- 
common, while  vomiting,  profuse 
sweating,  purging,  severe  abdominal 
pain,  diminished  urinary  flow  with 
albumin  and  hyaline  casts,  twitching 
of  the  muscles,  tetany,  » delirium, 
coma,  and  death  have  not  infrequently 
occurred  as  a  result  of  excessive 
doses.  In  a  series  of  78  reported 
cases  of  aspidium  intoxication  s.tudied 
by  Sidler-Huguenin  (Correspondenz- 
blatt  fiir  schweizer  Aerzte,  Nov.  17, 
1898)  12  terminated  fatally.  In  the 
cases  saved  nervous  disorders  may 
follow. 

Case  in  a  man  of  38  who  took  8 
Gm.  (2  drams)  of  extract  of  male 
fern  with  16  Gm.  (4  drams)  of  castor 
oil,  the  combination  being  a  pro- 
prietary mixture  (Tritol-Stark),  to 
expel  a  tapeworm.  The  man  believed 
that  he  had  the  parasite  and  took  the 
medicine  without  consulting  a  physi- 
cian. The  drug  caused  vomiting, 
violent  clonic  and  tonic  cramps,  irri- 
tation of  the  kidneys,  and  fever,  but 
the  eyes  did  not  seem  to  be  affected. 
The  tendency  to  circulatory  disturb- 
ances was  seriously  aggravated,  the 
toes  were  congested  and  numb,  and 
there  were  blue  patches  on  the  leg. 
The  man  had  to  stay  in  bed  for  six 
weeks  with  varying  degrees  of  pain 
in  the  leg,  and  he  was  left  with  seri- 
ous paresis  of  the  limb,  the  type 
suggesting  poliomyelitic  paralysis. 
Magnus-Levy  (Berl.  klin.  Woch., 
March  27,  1911). 

Optic  atrophy,  with  typical  gray  or 
white  discoloration  of  the  optic  nerve 
and  contraction  of  the  retinal  arteries, 
has  been  observed  after  severe  intoxi- 
cations, while  transient  amaurosis 
and  amblyopia,  with  dilated  non- 
reacting  pupils,  are  comparatively 
frequent.  In*44  out  of  Huguenin's  78 
cases  temporary  or  permanent  disease 
of  the  optic  nerve  was  the  main 
lesion.    A  suggestive  fact  in  this  con- 
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nection  is  that  castor  oil  liad  been 
given  along-  with  the  extract  in  57 
per  cent,  of  the  cases. 

Case  of  a  woman  aged  35  who 
thirteen  years  before  had  been  treated 
with  extract  of  male  fern  for  tape- 
worm, with  success.  Portions  of 
Tcenia  viediocanellata  being  found 
again  in  her  stools,  her  own  medical 
attendant  ordered  her  extract  of  male 
fern  8  Gm.  (2  drams),  calomel  0.8  Gm. 
(12.3  grs.),  divided  into  16  doses, 
placed  in  capsules,  2  of  which  (^=  15.4 
and  1.5  grs.)  were  to  be  taken  every 
ten  minutes.  After  one  and  a  half 
hours  from  the  beginning  of  the  treat- 
ment, she  passed  an  entire  tapeworm, 
but  shortly  afterward  she  experienced 
general  sensations  of  weakness,  and 
was  attacked  by  typical  tetanic 
spasms.  These  spasms  could  be 
stopped  by  firm  pressure  on  the  large 
vessels  and  nerves  of  the  arm. 
Trousseau's  and  Chvostek's  phenom- 
ena were  well  marked.  Recovery 
was  complete  in  three  weeks.  No 
signs  pointing  to  involvement  of  any 
organ  could  be  detected  during  the 
course  of  the  tetany.  Treatment  con- 
sisted of  warm  baths  and  hot  packs 
to  the  extremities,  Dammer  (Miinch. 
med.  Woch.,  Nov.  13,  1900). 

Case  found  in  deep  coma  which 
had  been  preceded  for  two  days  by 
headache,  vertigo,  apathy,  and  com- 
plete anorexia.  The  diagnosis  at  first 
sight  seemed  to  rest  between  epilepsy 
and  apoplexy,  A  hasty  examination 
showed  a  rapid,  regular,  but  thready 
pulse,  wide  pupils,  increased  patellar 
reflexes,  and  a  tonic  spasm  of  the 
entire  body,  especially  of  the  arms. 
The  rapid  reaction  on  stimulation 
made  it  more  and  more  likely  that 
the  case  was  one  of  intoxication.  It 
was  then  found  that  the  patient  had 
swallowed  about  23^  drams  (10  Gm.) 
of  pure  extract  of  male  fern  for 
an  alleged  tapeworm.  W.  Gotthilf 
(Miinch.  med.  Woch.,  Bd.  xlviii,  S. 
1096,  1901). 

Case  of  a  man  aged  52  years  who 
took  12  capsules  of  ethereal  extract  of 
male  fern.     He  got  rid  of  the  tape- 


worm, but  an  hour  later  fainted.  All 
attempts  to  bring  him  to  proving 
fruitless,  the  patient  was  given  lemon 
juice.  He  immediately  rallied,  vom- 
ited, and  rapidly  improved.  A  slight 
syncope  having  occurred  an  hour 
and  a  half  later,  the  same  treatment, 
followed  by  a  second  evacuation, 
effected  a  complete  cure.  Anonymous 
(Medical  Bulletin,  Nov.,  1907). 

TREATMENT  OF  ASPIDIUM 
POISONING.— As  a  light  case  of 
poisoning  frequently  develops  into  a 
serious  one,  the  use  of  aspidium 
should  be  discontinued  when  any  un- 
toward sign  appears :  headache, 
nausea,  twitchings,  etc.  Aspidium 
being  slowly  absorbed,  a  purgative  is 
indicated,  but  castor  oil  should  be 
avoided,  as  it  would  aggravate  the 
case.  Citrate  of  magnesia,  by  causing 
watery  stools,  will  best  clear  the  in- 
testinal canal  of  wdiat  amount  of  the 
drug  it  may  contain.  Hypodermic 
injections  of  ether,  camphor,  aromatic 
spirit  of  ammonia,  with  hot  coffee  by 
mouth  or  rectum,  or  other  stimulants, 
and  hot  (108°  F.)  saline  solution 
enteroclysis,  are  indicated. 

THERAPEUTICS.— Aspidium  is 
now  used  exclusively  as  a  remedy  for 
tapeworm  and  Ankylostoma  duode- 
nale.  Special  care  is  necessary,  and 
the  dose  administered  should  be  espe- 
cially small  in  young,  anemic,  and 
badly  nourished  subjects.  Intestinal, 
renal,  and  cardiac  diseases  also  en- 
hance the  liability  to  toxic  effects. 
Chronic  alcoholism,  chronic  appendi- 
citis, and  lactation  are  also  contrain- 
dications. Castor  oil  should  not  be 
used  either  before,  during,  or  after 
the  administration  of  aspidium. 

There  are  various  methods  of  using 
the  drug.  Most  authors  favor  a 
preliminary  purgative  and  the  with- 
holding   of    food    some    time    before 
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administering-  the  vermifuge.  Ewald, 
however,  holds  that  this  practice 
favors  absorption  of  the  drug  and 
facihtates  the  production  of  toxic 
effects.  He  resorts  to  no  preliminary- 
treatment  except,  perhaps,  a  mild 
saline  aperient,  followed  by  coffee, 
and  the  dose  of  the  extract  used  by 
him  never  exceeded  30  grains  (2 
Gm.).  One  hundred  cases  treated  in 
this  manner  proved  entirely  success- 
ful, and  failed  to  show  the  least 
untoward  effect.  Boas  also  ignores 
the  preliminary  measures  and  uses 
smaller  doses  than  are  usually  recom- 
mended. 

The  writer's  method  is  as  follows: 
He  gives,  fifteen  minutes  after  a 
breakfast  of  cofifee  with  zwieback,  the 
following  formula,  which  has  acted 
well  in  his  hands:  Fresh  ethereal  ex- 
tract of  malie  fern,  2  or  2>^  drams 
(8  to  10  Gm.);  powdered  jalap,  7^ 
grains  (0.5  Gm.);  simple  syrup, 
enough  to  make  1  ounce  (30  c.c). 
This  mixture  should  be  well  shaken. 
The  parasite  usually  appears  in  three 
to  four  hours.  The  writer  considers 
it  unnecessary  that  the  teniafuge 
should  be  taken  fasting,  but  if  evac- 
uation of  the  bowels  does  not  take 
place  or  is  delayed  he  advises  the  em- 
ployment of  an  enema  of  about  a 
quart  of  warm  water.  A  laxative  is 
then  administered  on  the  following 
day.  Schilling  (Therap.  Monats.,  Bd. 
xxii,  S.  187,  1908). 

Yet,  the  impression  prevails,  and 
probably  on  correct  premises,  that 
where  there  is  no  preliminary  absten- 
tion from  ordinary  food  the  parasite 
is  protected  by  the  latter,  and  the 
remedy  fails  to  produce  its  toxic  ef- 
fect upon  it.  It  is  customary,  there- 
fore, to  keep  the  patient  on  a  light 
diet  a  couple  of  days,  and  if  constipa- 
tion prevails  to  administer  a  purga- 
tive. The  oleoresin  is  then  adminis- 
tered in  capsules,  5  or  6  grains   (0.3 


to  0.39  c.c.)  in  each,  giving  1  capsule 
every  ten  minutes  until  the  total 
amount  to  be  administered — 30  or  45 
grains  (2  to  3  Gm.) — has  been  given. 
One  hour  after  the  last  dose,  a  bottle 
of  citrate  of  magnesia  is  administered, 
and  the  patient  is  instructed  to  defe- 
cate in  a  vessel  containing  water,  so 
as  to  prevent  breaking  up  the  parasite. 
Where  this  procedure  does  not  suc- 
ceed, it  is  because  mucus  in  large 
quantities  protects  the  worm ;  the  use 
of  Carlsbad  salt  before  resuming  the 
treatment  is  then  indicated. 

Male  fern  at  present  is  not  always 
helpful  in  this  country  because  of  the 
lack  of  care  in  collecting  the  rhizome 
and  in  preparing  an  active  ethereal 
extract.  This,  however,  is  a  condi- 
tion which  doubtless  would  soon  be 
remedied  if  once  considerable  demand 
existed  for  an  active  extract.  Schultz 
(Jour.  Amer.  Med.  Assoc,  Sept.  30, 
1911). 

When  the  parasite  is  passed,  search 
for  the  head  should  be  made  in  a 
shallow  receptacle,  using  the  micro- 
scope to  identify  it. 

The  following  plan,  originally  de- 
scribed by  the  late  Dr.  Leslie  Ogilvie, 
was  found  to  answer  in  every  case  in 
which  the  writer  tried  it:  For  three 
days  previous  to  the  administration 
rf  the  male  fern  the  patient  is  kept 
entirely  on  a  liquid  diet;  a  pint  and  a 
half  of  milk  and  a  like  quantity  of 
beef  tea  answer  very  well.  To  pro- 
mote a  free  action  of  the  bowels  and 
to  favor  the  removal  of  mucus,  the 
following  is  given: — 

IJ  Sodii  bicarbo- 

natis    

Sodii  sulphatis 
Spiritus  chloro- 
formi 


gr.  XX  (1.3  Gm.). 
3j   (4  Gm.). 


•rT\.xx   (1.25  c.c). 
Aq.    menthce    pip- 
erita:   ..q.  s.   ad  fSj    (30  c.c). 
Take  three  times  a  day. 

On  the  night  before  the  male  fern 
is  given  the  patient  should  have  the 
following  draught: — 
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R  Magnesii  sul- 

phatis Bss  (15  Gm.)., 

Tinct.  jalapcs f3j   (4  c.c). 

Tinct.  chloro- 

formi  comp.  ..  nixx  (1.25  c.c). 

Aquce   ....q.  s.  ad  fSiss  (45  c.c). 

This  is  repeated  next  morning  at  7 
o'clock  if  the  previous  dose  has  not 
operated.  At  8  a.m.  male  fern  is  given 
in  a  mixture: — 

IJ  Extracti  filicis 

fliiidi fSj    (4  c.c). 

Pulv.    tragacanth. 

comp gr.  XX  (1.3  Gm.). 

Spiritiis  chloro- 

formi  Tiix   (0.6  c.c). 

Aq.    meiithcE   pip- 

eritce    ..q.  s.    ad  fSj    (30  c.c). 

At  9  A.M.  this  dose  should  be  re- 
peated. At  11  A.M.  a  purgative  is 
given,  and  if  the  bowels  do  not  act 
promptly  an  enema  of  a  pint  and  a 
half  or  2  pints  of  soapy  water  admin- 
istered. The  movements  should  be 
carefully  examined  to  find  the  head, 
and  if  the  above  treatment  has  been 
faithfully  carried  out  it  may  be  sought 
for  with  confidence.  It  is  desirable 
to  keep  the  patient  in  bed  for  two  or 
three  hours  after  the  bowels  have 
acted,  as  the  male  fern  may  cause 
faintness.  F.  de  H.  Hall  (Clinical 
Journal,  Aug.  6,  1908). 

When  capsules  or  pills  cannot  be 
used,  the  oleoresin  may  be  given  in 
the  following'  way  : — 

I^   Oleoresince  aspidii, 

Tinct.  vanillce   aa  ir^xxx    (1.8  c.c). 

Pull),  acacice    Sss   (2  Gm.). 

Aq.    destill flj    (30  cc). 

This  is  taken  in  one  dose,  the  direc- 
tions given  above  as  to  preparation 
and  subsequent  purgation  being  care- 
fully followed. 

As  a  remedy  in  hookv^^orm  infec- 
tion, aspidium  has  frequently  been 
used.  Bruns  treated  21,612  cases 
with  it  and  found  that  it  expelled  all 
the  parasites  in  98.5  per  cent,  of 
cases,  though  in  15  to  30  per  cent,  it 
was  necessary  to  give  a  second  dose 
and  4  cases  of  blindness  occurred  in 


the  series.  Ashford  and  King  in 
Porto  Rico  found  that  in  a  certain 
proportion  of  cases  ethereal  extract 
of  male  fern  could  be  used  success- 
fully where  thymol  had  failed.  The 
drug  seemed  to  vary  considerably  in 
activity,  however,  and,  because  of  the 
large  doses  necessary,  greater  nausea, 
dizziness,  and  prostration  were  com- 
plained of  by  the  patients  than  fol- 
lowed the  use  of  thymol.  The  dose 
of  the  oleoresin  required  in  hookworm 
disease  is  75  to  150  grains  (5  to  10 
Gm.),  given  in .2  doses  one  hour  apart 
(Dock  and  Bass). 

C.  E.  DE  M.  Sajous 

AND 

L.  T.  DE  M.  Sajous, 

Philadelphia. 

ASPIDOSPERMA.  See  Que- 
bracho. 

ASPIRATION.  See  Paracen- 
tesis. 

ASPIRIN,  or  ACETYLSALI- 
CYLIG  ACID,  is  the  acetyl  deriva- 
tive of  salicylic  acid  [CH3COO.C6- 
H4.COOH].  It  occurs  in  the  form  of 
small,  colorless  crystals,  which  have 
a  distinctly  acid,  but  not  unpleasant 
taste.  It  is  soluble  in  water  in  the 
proportion  of  1  to  100,  and  readily  in 
alcohol  and  ether. 

DOSE  AND  MODES  OF  AD- 
MINISTRATION.—The  dose  of 
acetylsalicylic  acid  is  from  5  to  15 
grains  (0.33  to  1  Gm.).  It  should 
not  be  administered  with  alkalies,  as 
these  will  split  up  the  drug  into  acetic 
acid  and  salicylic  acid,  and  induce  the 
gastric  discomfort  which  the  latter 
acid  causes  in  its  pure  state.  It  may 
be  given  in  capsules,  wafers,  or  in  a 
solution  with  sugar  or  syrup  and 
water,  but  the  most  prompt  action  is 
obtained  by  placing  the  powder  upon 
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the  tongue  and  washing  it  down  with 
a  little  water,  or  by  giving  it  in  gelatin 
cai)sules. 

The  writer  has  observed  that  when 
aspirin  and  sodium  bicarbonate  are 
brought  together,  either  in  solution 
or  in  dry  form,  the  aspirin  suffers  a 
partial  decomposition  with  the  libera- 
tion of  acetic  acid.  The  solution 
soon  acquires  an  acid  taste  and  de- 
velops the  peculiar  acetic  acid  odor, 
while  the  pulverulent  mixture  be- 
comes at  first  moist,  then  cakes,  and 
in  a  few  days  forms  a  semifluid  mass. 
Rousseau  (Pharm.  Zeit.;  Phila.  Med. 
Jour.,  March  14,  1903). 

PHYSIOLOGICAL     ACTION.— 

The  pliysiological  action  of  aspirin 
resembles  that  of  salicylic  acid  (q.v.), 
but  the  untoward  effects  on  the  stom- 
ach produced  by  the  former  are 
relatively  slight,  as  salicylic  acid  is 
not  split  oft'  from  it  until  it  reaches 
the  alkaline  media  of  the  intestine. 
Nor  does  it  have  as  marked  a  tend- 
ency to  produce  depressing  effects 
on  the  heart  as  the  ordinary  salicy- 
lates exhibit  in  corresponding,  doses. 
This  is  probably  due,  however,  merely 
to  its  slower  absorption.  Nor  does  it 
cause  tinnitus  or  sweating  quite  as 
readily.  Anorexia,  so  common  when 
the  ordinary  salicylates  are  used,  is 
altogether  obviated.  It  is  believed  by 
some  to  produce  its  effects  by  causing 
contraction  of  smooth  muscles. 

Experiments  made  by  Impens  and 
Filippi  showed  that  aspirin  was 
eliminated  much  more  slowly  than 
sodium  salicylate,  being  excreted  not 
only  with  the  urine,  but  also  into  the 
synovial  fluid.  The  latter  form  of 
excretion  is  more  pronounced  and  of 
longer  duration,  and  this  explains  the 
greater  efficiency  of  aspirin  as  com- 
pared with  the  other  salicylates.  F. 
Wobr  (Die  Heilkunde,  April,  1902). 

The  author  found  that  aspirin  was 
decomposed  not   only  in  the   gastric. 


pancreatic,  and  intestinal  juices,  but 
also  in  the  saliva,  and  even  in  water. 
In  a  personal  case  of  poisoning,  ab- 
sorption must  have  taken  place  from 
the  stomach,  because  the  symptoms 
came  on  so  quickly  after  ingestion. 
The  amount  of  salicylic  acid  in  the 
molecule  of  aspirin  is  small,  and  it  is 
probably  the  peculiar  union  of  this 
acid  with  acetic  that  renders  its  effect 
so  toxic  in  these  cases.  Borri  (Gaz. 
degli  Ospedali,  Sept.  13,  1903). 

Series  of  experiments  with  dogs  in 
which  the  writer  found  that  the  lethal 
dose  was  about  J/a  grain  (0.032  Gm.) 
to  each  2  pounds  of  body  weight. 
Large  doses  caused  temporary  lower- 
ing of  the  arterial  tension  and  slow- 
ing of  the  pulse;  the  heart  sounds  re- 
mained regular,  except  when  the  dose 
exceeded  the  therapeutic  limit,  nor 
was  there  any  change  in  temperature 
or  the  respirations.  Aspirin  exercises 
a  decided  contracting  action  upon 
smooth  muscle,  especially  that  of  the 
uterus,  whether  gravid  or  non-gravid, 
the  effect  being  noted  from  fifteen 
to  thirty  minutes  after  administration 
of  the  drug.  Chidichimo  (Ann.  di 
ost.  e  gin.;  Zentralbl.  f.  Gyn.,  No.  40, 
1906). 

Aspirin  is  largely  used  as  a  sub- 
stitute for  the  salicylates;  when  pure 
it  has  no  action  on  the  stomach,  and 
is  decomposed  in  the  intestine  into 
salicylates  and  acetates.  The  com- 
pressed tablets  frequently  contain 
some  free  salicylic  acid,  produced  by 
contact  with  water  during  manipula- 
tion. Haynes  (Folia  Therap.,  vol.  iii, 
p.  13,  1909). 

ASPIRIN       POISONING.  — The 

most  evident  toxic  effect  of  this  drug, 
either  in  an  oversensitive  subject  or 
after  large  doses,  is  edema  of  the  face, 
especially  about  the  eyes,  nose,  and 
mouth.  The  pharynx  and  larynx  may 
also  be  involved,  exposing  the  patient 
to  death  from  edematous  laryngitis. 
The  lips  and  eyelids  are  usually  con- 
gested and  everted,  and  theje  may  be 
severe  headache  and  tinnitus.     There 
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may  be  great  dyspnea,  difficulty  of 
deglutition,  and  marked  rapidity  of 
the  pulse,  with  cyanosis  involving  the 
entire  body.  An  eruption,  urticarial 
or  erythematous,  may  occur  after 
these  symptoms  or  appear  alone,  as 
in  a  case  witnessed  by  Elverson. 

Personal  case  in  which  15  grains 
(1  Gm.)  of  aspirin  caused,  a  few 
minutes  after  ingestion,  marked  swell- 
ing of  the  face,  beginning  at  the 
upper  lip,  soon  followed  by  dysphagia 
and  dyspnea,  indicating  that  the 
esophageal  and  tracheal  mucosae  were 
also  the  seat  of  edema.  The  use  of 
the  drug  being  stopped,  the  symp- 
toms gradually  disappeared,  but  an 
urticarial  rash  broke  out  over  the 
entire  body  which  soon  faded.  Franke 
(Miinch.  med.  Woch.,  July  28,  1903). 
Case  of  an  army  officer  aged  29 
j'-ears  who  had  received  3  grams  (48 
grains)  of  aspirin  divided  into  5  pow- 
ders, and  within  fifteen  minutes  after 
taking  the  first  powder  was  seized 
with  malaise,  noises  in  the  ears,  dysp- 
nea, vertigo,  and  vomiting.  Soon 
there  appeared  an  extensive  and  well- 
marked  eruption  of  urticarial  charac- 
ter over  his  body,  the  lesions  being 
both  large  and  numerous.  A  marked 
edema  of  the  head  and  neck  appeared, 
the  eyes  closed,  and  the  tongue  be- 
came swollen.  The  temperature  was 
slightly  subnormal  and  the  pulse  ISO 
and  filiform.  Under  the  use  of  stimu- 
lants hypodermically  the  patient  re- 
covered in  five  hours.  Borri  (Gaz. 
degli  Ospedali,  Sept.  13,  1903). 

Case  of  aspirin  poisoning  in  a 
woman  aged  50  years  who  took  100 
grains  (6.48  Gm.),  the  drug  being 
given  in  10-grain  (0.65  Gm.)  doses 
every^  three  hours,  with  marked  toxic 
efl'ects.  All  the  sensory  nerves  were 
affected,  numbness  and  anesthesia  re- 
sulting, followed  by  pain.  The  heart 
was  not  affected  at  all,  but  the  drug 
had  a  marked  diuretic  action  lasting 
some  days.  There  was  also  an  acute 
inflammation  of  the  right  middle  ear, 
due  entirely  to  the  drug.  Dockray 
(Brit.  Med.  Jour.,  Dec.  30,  1905). 


Case  in  a  man  aged  48  who  took  10 
grains  (0.65  Gm.)  of  aspirin.  Within 
a  quarter  of  an  hour  he  was  seized 
with  violent  itching  all  over  the  body, 
chiefly  about  the  head,  which  he 
scratched  vigorously.  The  skin  felt 
burning  hot,  and  tight  from  intense 
edema;  especially  in  the  face  and 
neck,  it  felt  drawn  up  into  tight  cords. 
The  tongue  swelled  so  that  speech  was 
indistinct,  and  there  was  also  marked 
swelling  of  the  eyelids.  A  sense  of 
great  oppression  was  felt  round  the 
throat  and  over  the  chest,  the  latter 
resembling  the  tightness  of  asthma 
(to  which  the  patient  was  subject). 
He  felt  as  if  he  were  being  suffo- 
cated, and  could  not  speak. 

When  a  physician  arrived,  in  about 
twenty  minutes,  the  symptoms  had 
subsided,  so  that  the  fear  of  impend- 
ing death  was  removed.  The  patient 
felt  hot  and  was  beginning  to  per- 
spire, and  soon  most  of  the  edema 
had  disappeared.  The  most  distress- 
ing symptom  then  was  intense  thump-- 
ing  of  the  heart  for  several  hours, 
which  prevented  sleep. 

The  writer  saw  the  patient  early 
next  morning.  Only  some  conges- 
tive blotches  about  the  neck  and  an 
itchiness  of  the  skin  remained.  There 
was  no  feeling  of  nausea,  but  for  a 
day  or  two  the  appetite,  which  pre- 
viously had  been  good,  failed,  and  the 
bowels  were  constipated.  A  few 
years  before,  after  taking  1  tabloid 
(presumably  5  grains — 0.32  Gm.),  the 
patient  had  been  seized  with  similar 
symptoms  in  a  much  less  degree; 
they  resembled  acute  urticaria,  to 
which  he  was  subject.  J.  E.  Bullock 
(The  Hospital,  July  17,  1909). 

Case  in  which  7j^  grains  (0.5  Gm.) 
of  aspirin,  every  thirty  minutes,  eight 
times,  caused  considerable  general 
cyanosis,  with  cold  extremities.  The 
heart's  action  was  70  and  very  weak, 
intermitting  every  third  or  fourth 
beat.  The  skin  was  rather  harsh  and 
dry.  The  mind  was  perfectly  clear. 
There  was  some  nausea,  with  vomit- 
ing at  intervals.  The  writer  removed 
the    stomach    contents    at    once    by 


ASPIRIN    (SAJOUS). 


219 


means  of  stomach-tube;  the  stomach 
washings  consisted  merely  of  some 
mucus  and  biliary  coloring  matter. 
He  applied  external  heat  to  the  back 
and  extremities,  and  gave  strychnine, 
gr.  %o  (0.0022  Gni.)  hypodermically. 
The  patient  began  to  rally  after  two 
hours,  and  recovered.  Cooper  (W. 
Va.  Med.  Jour.,  June,  1910). 

Case  in  which  two  doses  of  5  grains 
(0.32  Gm.)  each  taken  at  an  hour's 
interval  brought  on  marked  aspirin 
intoxication,  including  edema  of  the 
■face,  congestion  of  eyelids  and  lips, 
dyspnea,  difficult  articulation,  etc. 
These  symptoms,  probably  due  to 
idiosyncrasy,  disappeared  in  about 
three  days.  Graham  (Jour.  Amer. 
Med.  Assoc,  Jan.  28,  1911). 

TREATMENT  OF  ASPIRIN 
POISONING.— The  immediate  with- 
drawal of  the  drug  is,  'as  a  rule,  fol- 
lowed by  gradual  convalescence.  As 
the  morbid  condition  is  probably  due 
to  arterial  spasm,  hypodermoclysis, 
to  fill  out  the  vessels,  dilute  the  drug", 
and  promote  diuresis,  is  indicated. 
The  absorption  of  a  large  dose  being 
very  slow, — fifty  hours,  according  to 
the  experiments  of  Foeckinger, — a 
purgative  should  be  given  to  insure 
the  evacuation  of  what  the  intestine 
may  contain.  Threatening  edema  of 
the  larynx  demands  scarification  of 
this  organ  followed  by  the  local  appli- 
cation of  a  1 :  5000  solution  of  adrena- 
lin, to  insure  contraction  of  the 
laryngeal  tissues. 

The  toxicology  of  aspirin  has  not 
been  studied  sufficiently  to  warrant 
any  conclusion  as  to  the  drugs  indi- 
cated to  antagonize  the  effects  of  the 
poison.  As  shown  above,  the  toxic 
phenomena  it  provokes  differ  mark- 
edly from  those  caused  by  the  ordi- 
nary salicylates  or  even  salicylic  acid. 
The  fact  referred  to  by  Chidichimo, 
that  the   drug   causes   contraction   of 


smooth  muscle-fibers,  suggests  that 
the  edema,  eruption,  cyanosis,  etc., 
are  manifestations  of  vascular  spasm, 
and  that  vasodilators,  comprising 
amyl  nitrite  inhalations,  nitroglycerin 
injections,  or  in  mild  cases  sweet 
spirit  of  niter,  should  be  tried.  Heat 
to  the  su-rface  is  a  valuable  adjunct. 
Strychnine  hypodermically  is  indi- 
cated when  there  is  prostration. 

[My  own  view  of  the  action  of  aspirin 
is  that  it  acts  like  the  salicylates,  i.e., 
it  contracts  abnormally  the  arterioles 
through  the  sympathetic  system  and  re- 
duces the  circulation  of  arterial  blood  in 
the  tissues.  It  is  because  of  this  that  it 
relieves  pain.  A  toxic  dose  so  contracts 
the  same  vessels  that  the  circulation  is 
blocked,  thus  arresting  the  vis-a-tergo 
motion  of  the  blood  and  edematous  in- 
filtration of  the  tissues  through  the  back 
pressure  upon  the  venous  circulation. 
C.  E.  DE  M.  S.] 

THERAPEUTICS.  —  Acetylsali- 
cylic  acid  is  mainly  used  in  rheuma- 
tism in  its  various  forms,  articular 
and  muscular,  and  even  in  "growing 
pains."  Given  in  10-  to  15-  grain 
(0.66  to  1  Gm.)  doses  every  four 
hours,  the  temperature,  if  high, 
usually  falls  to  normal  about  the 
third  day,  when  the  dose  may  be 
gradually  reduced  until  5  grains  (0.33 
Gm.)  are  given  at  the  same  intervals. 
This  should  be  persisted  in  three  or 
four  weeks;  otherwise,  a  relapse  is 
apt  to  occur.  Its  efficiency  is  quite  as 
marked  in  children,  in  doses  adjusted 
to  the  age.  Acetylsalicylic  acid  seems 
to  possess  greater  antipyretic  power 
than  any  of  the  salicylates,  even  4- 
grain  (0.25  Gm.)  doses  exerting  such 
an   effect   in   typhoid   fever    (Bondi). 

In  3  personal  cases  of  acute  artic- 
ular rheumatism  there  was  albumi- 
nuria, with  casts,  renal  epithelia,  and 
red  blood-corpuscles  in  the  urine. 
These  patients  had  been  taking  other 
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salicyl  preparations,  and  in  a  few- 
days  after  aspirin  was  substituted  for 
them  the  urine  was  wholly  free  from 
albumin.  E.  Grawitz  (Deut.  Aerzte- 
Zeitung,  March  IS,  1900). 

The  writer  has  given  aspirin  in  15- 
grain  (1  Gm.)  doses  in  neuralgic 
aflections,  especially  those  of  the  jaw. 
Usually  in  a  half-hour  the  pain  is 
lessened,  and  in  an  hour  entirely 
disappears.  In  severe  sciatica  it  has 
proved  very  efficient,  being  given  in 
the  same  dose  in  connection  with  a 
saline  cathartic.  The  pain  returned 
at  the  end  of  twelve  hours,  but  with 
lessened  intensity.  The  aspirin  is 
always  best  given  upon  an  empty 
stomach  and  should  be  followed  with 
some  simple  acid  in  several  ounces  of 
water.  F.  Tribold  (Wiener  klin. 
Rundschau,  Sept.  9,  1900). 

During  the  past  nine  years,  the 
writer  has  prescribed  this  drug  more 
than  a  thousand  times  for  various  ills, 
more  especially  all  kinds  of  acute  and 
chronic  rheumatic  ailments.  It  has 
always  proven  to  be  well  borne  by 
the  stomach.  While  some  authors  have 
recorded  peculiar  forms  of  intoxi- 
cation, as  well  as  exanthemata,  due 
to  aspirin,  the  writer  has  not  as  yet 
in  an  extensive  use  of  the  drug  met 
with  any  such  unpleasant  symptoms. 
This  is  possibly  due  to  the  fact  that 
in  patients  whose  vascular  system  ap- 
peared weak  he  always  added  to 
each  dose  10  eg.  (1%  grains)  of  pow- 
dered ergot.  These  good  results 
were  not  obtained  by  avoiding  large 
doses;  on  the  contrary,  the  writer 
prescribes  this  drug  in  1-gram  (15 
grain)  doses,  to  be  taken  every 
second  or  third  hour,  as  deemed 
necessary  by  the  urgency  of  the  dis- 
ease. E.  Klaveness  (St.  Paul  Med. 
Jour.,  Aug.,  1910). 

The  writer  gives  patients  suffering 
with  typhoid  of  moderate  severity  3 
grains  (0.2  Gm.)  of  aspirin  as  an  anti- 
pyretic, repeated  every  four  hours; 
where  there  is  little  sign  of  action  the 
dose  is  increased  to  4  or  5  grains  (0.26 
to  0.32  Gm.).  According  to  the 
author,    the    drug    should    never    be 


administered  in  tablet  form,  but  dis- 
solved   in    water    containing    a    little 
sodium  bicarbonate,  which  increases 
its  solubility.    The  application  of  heat 
to    facilitate    its    solution    in    water 
tends  to  decompose  the  drug.    Cham- 
bers   (British    Medical    Journal,    Jan. 
20,  1912). 
[Aspirin  should  never  be  given  to  lower 
the  temperature  unless  it  be  hyperpyrexia, 
i.e.,  when  the  temperature  exceeds  105°  F. 
C.  E.  DE  M.  S.] 

Some  authors  claim  equal  merits  for 
it  in  the  treatment  of  acute  gout;  it 
is  certainly  of  value  in  the  treatment 
of  migraine  which  frequently  attends 
the  gouty  diathesis,  sciatica,  neural- 
gia, and  most  varieties  of  headache. 

In  acute  gouty  cases  aspirin  should 
be  given  in  the  afternoon,  at  hourly 
intervals,  in  doses  of  15  grains  (1 
Gm.)  four  to  five  times,  but  not  in 
alkaline  mineral  waters,  which  may 
produce  a  certain  amount  of  decom- 
position. S.  Merkel  (Miinch.  med. 
Woch.,  Nu.  9,  1902). 

It  has  been  found  very  efficient  in 
tlie  treatment  of  chorea,  even  severe 
attacks  being  subdued  in  a  short  time. 
The  patient  should  be  carefully 
watched,  however,  lest  cardiac  de- 
pression occur.  Acetylsalicylic  acid 
will  sometimes  abort  an  attack  of 
acute  coryza,  even  the  form  which 
frequently  initiates  influenza,  and  is 
useful  in  cough. 

The  writer  has  had  good  efifects  in 
the  treatment  of  cough  with  aspirin. 
He  has  seen  it  give  relief  when 
codeine  had  failed.  He  believes  that 
it  does  more  than  give  relief, — that  it 
tends  to  cure  and  materially  shorten 
the  duration  of  the  cough.  Ebstein 
(Deut.  med.  Woch.,  Bd.  xxxvii,  S. 
1476,  1911). 

Aspirin  has  also  been  used  with 
success  in  dysmenorrhea,  especially 
when  morphine  is  for  any  reason  con- 
traindicated,    as    well    as    to    control 
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bleeding-    in    metrorrhagia    and    labor 

pains, 

111  labor  aspirin  relieves  pain  with- 
out diminishing  uterine  contraction. 
In  276  gynecological  cases  the  writer 
obtained  the  best  results  in  inoper- 
able carcinoma,  dysmenorrhea,  and 
disease  of  adnexa;  also  using  aspirin 
as  a  means  of  relief  in  painful  uterine 
contraction  after  operation.  He  gives 
7  grains  (0.45  Gm.)  every  half-hour 
up  to  4  doses;  15  grains  (1  Gm.)  are 
given  at  a  dose  in  cancer  cases.  Un- 
pleasant symptoms  were  observed  if 
upward  of  45  grains  (3  Gm.)  were 
given.  Goth  (Gyegyaozat;  Zentralbl. 
f.  Gynak.,  Nu.  38,  1904). 

As  noted  by  Dilluberger  clinically, 
aspirin  acts  well  in  ovarian  dysmenor- 
rhea, since  it  not  only  diminishes  the 
general  nervousness,  but  also  lessens 
the  ovarian  hj'^peresthesia.  In  uterine 
dysmenorrhea,  with  functional  nerv- 
ous disorders  which  have  no  organic 
basis,  it  acts  as  a  strong  analgesic. 
In  severe  diseases  of  the  adnexa  and 
chronic  metritis,  the  drug  lessens  the 
intensity  of  the  dysmenorrhea.  If 
one  administers  aspirin  shortly  be- 
fore menstruation  the  dysmenorrhea 
will  be  suppressed.  Aspirin  has  a 
beneficial  influence  upon  amenorrhea 
and  menorrhagia.  The  writer  him- 
self found  that  aspirin  slowed  uter- 
ine contractions  and  exercised  an 
analgesic  effect.  It  is  not  excreted  in 
the  milk  of  nursing  women.  It  causes 
diminution  of  pain  in  the  genital 
apparatus,  whatever  be  its  cause. 
The  usual  dosage  is  10  to  15  grains 
(0.65  to  1  Gm.)  two  or  three  times 
daily.  F.  Chidichimo  (Therap.  Mo- 
nats.,  Nu.  8,  S.  389,  1906). 

In  asthma  of  the  bronchial  type, 
aspirin  has  been  found  to  lessen  the 
violence  of  the  attack  and  to  curtail 
its  duration. 

It  has  also  been  found  to  relieve  the 
severe  fulgurant  pains  of  tabes  dor- 
salis  and  the  gnawing  pains  of  gastric 
cancer  and  of  inoperable  cancer  else- 
where. 


Aspirin  tried  as  an  analgesic  in  a 
number  of  cases  of  inoperable  car- 
cinoma with  very  satisfactory  results. 
The  writer  gave  1  Gm.  (15  grains) 
two  or  three  times  daily.  In  the  be- 
ginning the  effect  was  often  sufficient 
to  enable  the  patients  to  do  without 
any  other  anodyne  for  a  considerable 
period.  When  its  effect  was  not 
sufficient  to  completely  dispel  the 
pains,  its  further  use  enabled  him  to 
limit  the  number  of  morphine  injec- 
tions necessary  for  relief  to  one 
daily.  Breuss  (Deut.  med.  Zeitung, 
Bd.  xxiv,  Nu.  56,  1903). 

The  writer  found  aspirin  useful  in 
the  management  of  inoperable  car- 
cinoma; 7  to  15  grains  (0.45  to  1  Gm.) 
relieve  the  pain  in  severe  cases,  and 
often  permit  sleep.  In  some  cases  in 
which  morphine  was  not  well  borne 
the  aspirin  was  quite  as  efficient  in 
overcoming  the  pain.  Ruhemann 
(Deut.  med.  Woch.,  June  2,  1904). 

Aspirin  should  be  avoided  where 
there  is  cardiac  weakness,  or  where, 
in  acute  disorders  such  as  influenza 
or  scarlatina,  the  stage  of  depression 
has  been  reached.  It  has  been  recom- 
mended in  acute  infections,  but  its 
tendency  to  depress  the  heart  imposes 
a  certain  amount  of  caution  in  its  use 
in  such  cases. 

C.  E.  DE  M.  Sajous 

AND 

L.  T.  DE  M.  Sajous, 

Philadelphia. 

ASTEATOSIS,    or     XEROSIS. 

— This  is  a  disorder  of  the  skin  character- 
ized by  abnormal  dryness,  which,  if  the 
condition  be  at  all  severe,  is  accompanied 
by  desquamation,  induration,  cracking,  and 
sometimes  thickening.  It  is  due  to  scanti- 
ness or  absence  of  the  sebaceous  secretion, 
and  sometimes  also  of  sweat.  It  may  be 
caused  by  the  action  of  substances,  such 
as  strong  alkaline  fluids,  which  absorb 
these  secretory  products  from  the  cuta- 
neous tissues,  or  may  occur  in  association 
with  or  as  a  sequela  of  certain  skin  affec- 
tions, such  as  ichthyosis,  eczema,  exfolia- 
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tive  dermatitis,  etc.  It  is  often  met  with 
in  aged  subjects  owing  to  the  deficient 
activity  of  all  functions,  including  those 
of  the  skin,  and  is  always  observed  in  cases 
of  true  cretinism  or  myxedema  owing  to 
deficient  metabolism  in  and  nutrition  of 
the  skin,  including  its  glandular  elements. 

TREATMENT.— The  treatment  of  as- 
teatosis  resolves  itself  into  the  elimina- 
tion of  the  cause  and  the  application  to 
the  skin  of  oleaginous  substances,  vaselin, 
cold  cream,  etc.,  at  regular  intervals. 

In  cases  of  myxedema  or  cretinism,  the 
usual  treatment:  thyroid  gland  in  1  to  3 
grains  (0.065  Gm.  to  0.19  Gm.),  doses  ac- 
cording to  the  age,  three  times  daily, 
benefits  the  asteatosis  along  with  the 
malady  itself.  Thyroid  in  small  doses 
(1  gr. — 0.065  Gm.)  night  and  morning 
might' also  be  tried  in  senile  asteatosis 
where  the  subject  does  not  show  evidences 
of  arteriosclerosis.  S. 

]     ASTHMA.—DEFINITION.  —  A 

/  neurosis  characterized  by  more  or 
less  severe  paroxysmal  dyspnea,  due 
to  spasmodic  narrow^ing-  of  the  bron- 
chial lumen,  alternating  with  spasm 
of  the  muscles  of  the  thorax. 

SYMPTOMS.— In  what  has  been 
termed  "true  asthma,"  i.e.^  the  typical 
form  of  this  disease,  premonitory 
symptoms — such  as  uneasiness  about 
the  chest,  pallor,  or  a  feeling  of  exul- 
tation, due  to  unusual  good  health — 
occasionally  warn  the  patient  that  an 
attack  is  impending.  A  dyspneic 
laugh,  repeated  sneezing,  stridulous 
laryngitis,  dyspepsia,  and  copious 
urination  have  been  observed  as  pro- 
dromata  of  a  paroxysm.  Or,  it  may 
be  preceded  by  depressive  mental 
states,  moroseness,  irritability,  drow- 
siness, headache,  and  vertigo. 

Suddenly,  in  the  early  hours  of  the 
morning  in  the  vast  majority  of  cases 
that  occur  in  adults — children  not 
being  as  markedly  prone  to  this  noc- 
turnal type — great  constriction  of  the 


chest  and  more  or  less  marked  suffo- 
cation, referred  to  the  sternal  region, 
are  experienced. 

While  the  diagnosis  of  asthma  in 
children  is  easy,  the  condition  is 
frequently  overlooked.  The  writer 
has  collected  several  cases,  and 
demonstrates  its  relations  with  ar- 
thritic conditions,  on  the  one  hand, 
and  eczema,  on  the  other.  Infantile 
asthma  presents  several  peculiarities. 
Instead  of  occurring  during  the  night, 
as  in  the  adult,  it  most  usually  ap- 
pears during  the  day  at  the  same 
hour,  and  the  crises  decrease  as  time 
goes  on,  till  finally  it  disappears 
completely,  though  under  these  cir- 
cumstances other  symptoms  may  ap- 
pear. Another  fact  is  that  in  the 
child  the  respiratory  movements  are 
gradually  increased  in  number,  and 
possibly  to  this  fact  are  due  many 
errors  of  diagnosis.  The  crises  may 
last  from  one  to  four  or  five  hours. 
Lemonnj^er  (These  de  Paris,  1902). 

The  d3'spnea,  in  bad  cases,  almost 
reaches  the  stage  of  apnea;  the 
respiration  is  wheezing  in  the  milder 
cases,  but  in  the  others  it  is  scarcely 
audible.  The  suffering  of  such  cpses 
is  intense;  the  patient  assumes  vari- 
ous positions  calculated  to  assist 
respiration ;  there  is  prominence  of 
the  eyeballs,  distention  of  the  super- 
ficial vessels  of  the  neck,  blueness  of 
the  lips ;  the  skin  is  clammy  and  cov- 
ered with  sweat,  etc. 

Differentiation  of  the  various  forms 
of  asthma  by  the  attitude  of  the 
patient  during  the  attack.  In  bron- 
chial asthma  the  patient  rises  to  reach 
the  window  for  air,  retaining  his 
sense  of  direction  and  co-ordination. 
If  he  can  seize  the  back  of  a  chair 
with  both  hands  he  clings  to  it,  his 
shoulders  raised  and  his  body  stoop- 
ing forward.  In  cardiac  asthma  the 
patient  is  much  weaker  during  an 
attack.  He  sinks  into  a  chair  or  sits 
on  the  side  of  his  bed,  immovable, 
dumb,    anxious,    supporting    himself 
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with  his  hands  on  the  seat  of  the 
chair  or  bed  beside  him.  In  iirei)iic 
asthma  the  patient  also  assumes  this 
position  from  lack  of  energy  to  rise, 
but  he  is  much  agitated  and  tosses 
his  arms  and  legs  about,  the  convul- 
sive agitation  sometimes  passing  into 
a  rapidlj'-  fatal  depression.  Minervini 
(Gaz.  degli  Ospedali,  xxvi,  No.  139, 
1905). 

The  number  of  respirations  per 
minute  is  usually  reduced  and  the 
expirations  are  very  much  prolonged. 
The  chest  remains  expanded,  barrel- 
shaped,  owing  to  the  patient's  ina- 
bility to  contract  it  and  expel  the 
air;  the  abdomen  is  inordinately  pro- 
truded through  the  descent  of  the 
diaphragm,  and  its  muscles  are  tense 
and  hard.  Percussion  gives  rise  to  a 
drum-like,  somew^hat  high-pitched 
note  over  the  areas  of  the  chest  in 
which  the  distention  of  the  alveoli  by 
the  imprisoned  air  is  most  marked. 
The  cardiac  and  hepatic  dullness  out- 
line becomes  narrow  and  occasionally 
suppressed  by  the  overl3ang  inflated 
lung. 

Auscultation  reveals  sibilous  rhon- 
chi  of  varying  pitch  and  intensity, 
following  the  rhythm  of  the  respira- 
tion. They  resemble  the  chirping  of 
birds  of  different  varieties  and  size, 
simultaneously  heard.  This  is  ac- 
companied or  followed  by  mucous 
rales. 

The  variations  in  the  pitch  of  the 
notes  heard  are  due  to  the  variations 
in  the  diameter  of  lumina  left  in  the 
bronchi.  Mucous  rales  are  present, 
absent,  coarse,  or  fine  according  to 
the  nature  of  the  secretions  present. 
Sometimes  nothing  but  the  sibilous 
rhonchi  are  heard. 

The  pulse  is  usually  slow  and  weak 
and  the  temperature  is  normal  in  the 
majority    of    cases,    rarely    reaching 


100°  F.  Frequently  it  descends  to 
.97y2°  F. 

After  a  period  varying  from  half 
an  hour  to  several  hours  the  symp- 
toms abate  and  end  by  a  more  or 
less  profuse  expectoration  of  viscid, 
stringy  mucus,  varying  in  opacity 
according  to  the  severity  of  the 
attack. 

In  a  small  proportion  of  cases  the 
fever,  cough,  and  purulent  nature  of 
the  sputum  tend  to  show  that  catar- 
rhal bronchitis  is  present  as  a  com- 
plication. It  is  in  these  cases  that 
emphysema  is  most  likely  to  occur 
later  on.  Pulmonary  tuberculosis 
may  also  occur  concomitantly. 

Report  of  10  cases  in  children  from 
17  months  to  12  years  old.  Asthma 
may  occur  as  an  independent,  essen- 
tial affection  and  as  a  symptomatic 
affection  from  reflex  action.  Catar- 
rhal manifestations  were  pronounced 
in  all  the  writer's  cases,  only  2  of 
which  seemed  to  be  of  the  symp- 
tomatic form.  Arkawin  (Archiv  fiir 
Kinderheilk.,  xlviii,  Nu.  3-4,  1908). 

Five  cases  in  which  there  was  a 
combination  of  bronchial  asthma  and 
pulmonary  tuberculosis.  Neither  af- 
fection seems  to  influence  the  course 
of  the  other  except  that  the  asthma 
may  subside  and  disappear  as  the 
tuberculous  process  becomes  in- 
stalled in  the  lungs.  In  one  of  his 
cases  the  asthma  of  twenty  years' 
standing  subsided  entirely  after  the 
onset  of  the  tuberculosis.  I.  Hede- 
nius  (Upsal  a  Lakareforenings  For- 
handlingar,  xvi,  No.  3,  1910). 

The  expectorated  substance  is 
found  to  contain  minute  angular, 
octahedral  crystals,  visible  with 
medium-power  lenses,  and  recognized 
as  the  Charcot-Leyden  crystals.  They 
are  soluble  in  warm  water,  the  alka- 
lies, and  the  mineral  acids.  These 
properties,  as  shown  by  Salkowski, 
are  those  of  mucin.    The  association 
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is  further  supported  by  the  fact  that 
Loewy  found  the  same  crystals  in  the 
gelatinous  nasal  polypus,  although 
asthma  was  not  present. 

The  sputum  also  contains  Cursch- 
mann's  spirals,  which  are  frequently 
sufficiently  large  to  be  recognized 
with  the  naked  eye.  They  consist  of 
a  fine,  closely  packed  layer  of  epithe- 
lial cells  arranged  in  a  spiral  form 
around  a  longitudinal  canal-like  film. 
They  are  usually  found  in  the  thick- 
est portions  of  the  sputum.  These 
are  not  pathognomonic  of  asthma, 
being  also  found  in  the  diseases  char- 
acterized by  exudative  inflammation 
of  the  bronchioles,  as  shown  by 
Vierordt. 

The  typical  Curschmann  spirals 
are  eosinophile  leucocytes;  the  mu- 
cus serves  merely  as  a  vehicle  to 
bind  them  together.  Only  the  iso- 
lated central  thread  and  the  rudimen- 
tary spirals  are  of  simpler  structure, 
and  consist  merely  of  extremely  thin 
fibers  of  mucin.  Any  ordinary  cough 
or  hacking  is  sufficient  to  transform 
a  tenacious  sputum  into  spirals.  The 
asthmatic  attacks  increase  the  num- 
ber of  the  spirals,  but  single  spirals 
can  originate  without  the  asthmatic 
respiratory  movements.  The  spirals 
are  not  specific  for  bronchial  asthma, 
but  only  the  peculiar  bronchial  secre- 
tion, out  of  which  the  spirals  are 
formed.  Predtetschensky  (Zeit.  f. 
klin.  Med.,  lix,  Nu.  1,  S.  29,  1906). 

The  blood  picture  is  subject  to 
great  fluctuations  in  asthma,  as  shown 
by  a  study  of  14  cases.  During  or 
immediately  after  the  attack  there  is 
pronounced  hyperleucocytosis,  gen- 
erally chiefly  in  the  polymorphonu- 
clears, which  may  increase  to  80  per 
cent,  of  the  total  number  of  leuco- 
cytes or  even  more.  The  mono- 
nuclears, especially  the  eosinophiles, 
diminish  materially  in  numbers,  but 
conditions  return  to  normal  in  the 
course  of  a  few  days.  Such  violent 
reactions   on   the   part   of   the   blood 


occur  only  as  a  result  of  bacterial  or 
chemical  irritation.  Salecker  (Miinch. 
med.  Woch.,  liv,   Nu.  8,   1907). 

The  so-called  Charcot-Leyden  crys- 
tals found  in  many  cases  of  bronchial 
asthma  are  not  characteristic  of  any 
special  disease,  being  found  in  the 
blood,  spleen,  and  bone-marrow  in 
cases  of  leukemia,  in  nasal  polypi 
and  other  tumors,  in  normal  marrow, 
pus,  feces  in  cases  of  helminthiasis, 
and  in  other  tissues  under  certain 
conditions.  They  also  appear,  but 
less  often  than  in  asthma,  in  other 
pulmonary  affections,  as  emphysema, 
bronchitis,  and  tuberculosis.  Their 
.  origin  and  signiiicance  are  uncer- 
tain. Hyneku  believes  they  arise 
principally  in  eosinophile  leucocytes 
through  degeneration  of  their  spon- 
gioplasm.  In  this  view  he  is  sup- 
ported by  Predtetschensky,  and  Kauf- 
mann  regards  it  as  a  possibility.  In 
Miiller's  opinion,  they  are  the  crystal- 
lization product  of  a  substance  in  the 
tissues.  A.  G.  Ellis  (Amer.  Jour. 
Med.  Sci.;  Sept.,  1908). 

Large  lymphoid  bodies  and  gran- 
ules, the  eosinophile  cells  of  Ehrlich, 
are  also  found,  the  latter  sometimes 
in  sufficient  quantities  to  constitute  a 
true  eosinophilia. 

Case  of  bronchial  asthma  in  which 
eosinophilia  was  a  prominent  feature. 
At  the  first  examination,  the  leuco- 
cytes were  41,600  and  the  differential 
count  was  300  cells;  polynuclears,  11 
per  cent.;  small  lymphocytes,  12.5 
per  cent.;  large  lymphocytes,  2.5  per 
cent.;  eosinophiles,  72.5  per  cent.; 
basophiles,  0;  myelocytes,  1.5  per  cent. 
The  red  cells  appeared  normal;  the 
hemoglobin  was  85  per  cent.  The 
asthmatic  symptoms  were  so  severe 
that  the  patient  was  inclined  to  give 
up  his  business,  that  of  a  broker.  It 
may  be  that  in  asthma  the  severe 
acute  anaphylactic  effect  (if  such  it 
be)  overwhelms  the  eosinophile-pro- 
ducing  agents,  while  slightly  more 
prolonged  effects  stimulate  them. 
W.  W.  Herrick  (Jour.  Amer.  Med. 
Assoc,  Dec.  2,  1911). 
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The  urine  is  g-enerally  very  copious, 
cf  low  specific  gravity,  and  light 
colored.  It  is  usually  more  toxic 
after  a  night  attack. 

Pain  in  the  hepatic  region  is  some- 
times observed  in  asthma,  the  pain 
corresponding  with  the  attacks.  It 
may  occur  at  any  stage  of  asthma, 
although  less  pronounced  in  its  early 
phases.  It  may  become  so  severe  as 
seriously  to  incommode  the  patient. 
Three  cases  are  reported  by  the 
writers.  The  pain  was  increased  by 
pressure,  but  it  was  not  accoinpanied 
by  any  appreciable  enlargement  of 
the  organ.  The  authors  attribute  the 
condition  ^to  congestion  of  the  liver 
from  impending  asystolia.  Gilbert 
and  Villaret  (Presse  medicale,  vol. 
xiv,  No.  11,  1906). 

The  most  important  complication 
of  asthma  is  emphysema.  This  is 
due  to  the  repeated  narrowing  of  the 
bronchi,  which,  assisted  by  the  re- 
sulting local  congestion,  becomes 
more  or  less  permanent  and  causes 
dilatation  of  the  alveoli. 

The  pulmonary  circulation  is  inter- 
fered with,  and  dilatation  of  the  heart 
and  edema  may  occur.  The  confor- 
mation of  the  patient's  frame  becomes 
changed,  owing  to  modified  action  of 
the  muscles  of  the  back  and  chest. 
The  sufferer  stoops  and  his  shoulders 
become  raised. 

DIAGNOSIS.  — Laryngeal  and 
Tracheal  Disorders.  —  Attacks  re- 
sembling  those  of  the  typical  form 
may  be  induced  by  pressure  on 
the  trachea,  aneurisms,  goiter  ("thy- 
mic asthma"),  foreign  bodies,  verte- 
bral disease,  glandular  enlargement, 
growths  of  the  larynx  and  of  the 
infraglottic  space. 

The  tracheal  traction  test  in  the 
recognition  of  asthmatic  lung.  When 
the  head  is  thrown  forcibly  backward 
the  normal  resonance  obtained  by 
percussion  over  the  manubrium  and 


contiguous  lung-tissue  is  converted 
into  a  dull  or  fiat  sound.  The  find- 
ings are  positive  in  health  and  in  all 
cardiopulmonary  affections,  but  it  is 
absent  in  cases  of  idiopathic  asthma. 
The  test  is  a  valuable  aid  in  the  diag- 
nosis of  idiopathic  asthma,  and  differ- 
entiates it  from  symptomatic  asthma 
and  other  spasmodic  pulmonary  affec- 
tions. The  tracheal  traction  causes  a 
contraction  of  the  bronchial  muscle 
by  stimulation  of  the  pneumogastric 
nerves.  In  asthma  the  tone  of  the 
bronchial  muscle  is  so  reduced  that  it 
no  longer  responds  to  vagus  stimu- 
lation when  the  neck  is  forcibly  ex- 
tended; hence,  the  tracheal  traction 
test  in  idiopathic  asthma  is  negative. 
A.  Abrams  (Med.  News,  June  25, 
1904). 

Asthmatic  paroxysms  may  also  be 
due  to  irregularity  of  the  bronchial 
circulation  through  cardiac  disorders, 
tuberculosis,  bronchitis,  or  narrowing 
of  the  respiratory  area  by  mediastinal 
tumors.  As  I  showed  in  1895,  infra- 
glottic  disorders,  growths,  and  syph- 
ilis especially  may  give  rise  to  a 
form  of  dyspnea  simulating  that  of 
asthma.  Macintyre  has  also  noticed 
that  the  great  majority  of  urgent 
cases  of  acute  stenosis  can  be  seen 
low  down  in  the  larynx,  either  in  the 
region  of  true  or  false  vocal  cords  or 
below  the  glottis. 

In  croup  and  other  laryngeal  dis- 
eases there  is  also  interference  with 
the  respiration,  but  it  is  with  the  in- 
spiration and  not  with  expiration. 

Bronchitis. — In  children  asthma 
sometimes  assumes  the  character  of 
capillary  bronchitis.  In  all  forms  of 
bronchitis  there  are  absence  of  perio- 
dicity, greater  amount  of  expectora- 
tion, marlced  increase  in  number  of 
respirations,  free  chest  motion,  and 
more  or  less  fever. 

Pneumonia. — In    this    disease    the 


respirations  are  greatly  increased  in 
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number,  and  there  is  panting,  besides 
free  chest  motion.  There  is  also  high 
fever. 

Emphysema. — In  emphysema  the 
dyspnea  is  continuous,  though  liable 
to  exacerbations.  The  dyspnea  of 
emphysema  is  often  attributed  to 
asthma.  While,  according  to  Schech, 
bronchial  asthma  of  nasal  origin 
occurs  when  the  patient  is  at  rest, 
and  especially  at  night,  the  dyspnea 
of  emphysema  mostly  appears  on 
exertion. 

Guha.  —  This  epidemic  disease, 
noted  and  described  by  our  naval 
surgeons  in  Guam,  has  many  of  the 
symptoms  of  bronchial  asthma.  It 
attacks  chiefly  children  and  infants, 
there  is  marked  fever,  and  it  assumes 
more  the  character  of  bronchial 
catarrh. 

Guha,  which  simulates  asthma,  is 
characterized  by  hemorrhagic  infarc- 
tion of  the  lungs,  intestinal  ulcera- 
tion, cloudy  swelling  of  the  paren- 
chymatous organs,  and  enlargements 
of  the  mesenteric  and  mediastinal 
lymph-nodes.  The  initial  symptoms 
occur  either  in  the  lungs  (pneumonic 
type)  or  intestinal  tract  (enteric 
type).  In  the  primarily  pneumonic 
type  the  enteric  symptoms  never  be- 
come the  more  prominent,  and  vice 
versa.  The  course  of  the  pneumonic 
type  is  sharply  defined  from  bron- 
chial asthma  in  the  following  re- 
spects: 1.  The  number  of  respira- 
tions is  considerably  increased.  2. 
There  is  continued  fever.  3.  The 
amount  of  expansion  is  not  so 
disproportionate  to  the  respiratory 
movements.  4.  Inspiration  is  not  so 
short  and  quick,  and  expiration  is 
not  so  prolonged.  5.  The  percussion 
note  has  not  the  same  hyperresonant 
quality.  6.  Paroxysms  subside  grad- 
ually, never  suddenly.  McCullough 
(U.  S.  Naval  Med.  Bull,  Jan.,  1908). 

Heart  Disease. — Dyspnea  usually 
follows  exercise   or  becomes   greatly 


aggravated  by  it  in  cardiac  disorders. 
In  advanced  cases  the  dyspnea  is  con- 
tinuous and  the  cardiac  lesions  are 
easily  recognized.  As  Merklen  ob- 
served, cardiac  asthma  occurs  sud- 
denl}^  at  night,  on  account  of  the 
greater  tendency  to  venous  stasis, 
with  dyspnea  lasting  at  most  a  half- 
hour.  The  attacks  generally  reap- 
pear night  after  night,  rarely  twice 
in  one  night.  They  occur  in  cases  of 
mitral  insufficiency  with  loss  of  com- 
pensation, and  in  cases  of  advanced 
arteriosclerosis  with  cardiac  dilata- 
tion, myocarditis,  and  renal  insuffi- 
ciency. 

Spasm  of  the  Diaphragm. — In  this 
symptom  there  are  sudden  spasmodic 
expulsive  efforts,  frequently  accom- 
panied by  hiccough. 

Renal  Disease  and  Uremia.^The 
presence  of  renal  disease  may  be  de- 
termined by  examination  of  the 
urine,  which  should  always  be  prac- 
tised whenever  dyspnea  occurs  as  a 
prominent  symptom.  The  dyspnea 
occurring  as  a  symptom  of  uremia  is 
more  or  less  continuous  and  accom- 
panied by  presence  of  casts  in  the 
urine. 

We  should  never  make  a  diagnosis 
of  asthina  and  give  sj'^mptomatic 
treatment  without  having  exhausted 
all  possible  methods  of  organic  diag- 
nosis. It  is  surprising  to  see  how 
many  cases  of  tuberculosis,  cardiac 
disease  of  all  forms,  renal  disease, 
and  other  conditions  are  overlooked 
as  the  immediate  causes  of  asthmatic 
symptoms.  George  Dock  (Jour. 
Amer.  Med.  Assoc,  Dec.  15,  1906). 

ETIOLOGY  AND  PATHOL- 
OGY. —  Heredity  shows  itself  .in 
about  one-half  of  the  cases  when 
three  generations  are  included  in  the 
computation.  If  diathetic  diseases 
such  as  rheumatism,  gout,  migraine. 
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^ta.,  arc  included  as  predisposiiiij 
factors,  as  taui;ht  l)y  Trousseau, 
almost  e\ery  case  will  be  found  to  be 
hereditary. 

While  there  may  be  a  hereditary 
tendency  in  a  very  few  cases,  most 
cases  of  asthma  thus  credited  are  due 
to  neglect  of  catarrhal  affections  of 
the  upper  air  passages  in  early  life, 
producing  pathological  hypertrophies 
of  the  turbinates,  of  Luschka's  tonsil, 
and  of  faucial  tonsils.  These  condi- 
tions tend  to  bring  about  a  condition 
of  pulmonary  emphysema  with  im- 
perfect oxj^genation,  resulting  in  the 
autointoxication  revealing  itself  in 
the  asthma.  Cases  developing  later 
in  life  are  due  likewise  to  imperfect 
metabolism  and  autointoxication,  the 
causes  in  such  cases  being  the  habits 
of  life  of  the  individual,  among  which 
the  author  includes  overeating,  con- 
stipation, sedentary  life,  and  insuffi- 
cient use  of  the  lungs  in  an  imper- 
fectl}'  ox3'genated  atmosphere.  The 
chief  evidences  of  the  autointoxica- 
tion are  the  degree  of  acidity  of  the 
urine  and  the  degree  of  indicanuria 
present.  The  writer  states  that  he 
has  never  had  a  case  of  asthma  under 
observation  in  which  there  was  not, 
when  first  seen,  a  strongly  acid  urine 
which  deposited  on  centrifugalization 
urates  and  uric  acid  or  calcium 
oxalate,  and  showed  a  pronounced 
reaction  for  indox}^  sulphate.  De 
Lancey  Rochester  (Jour.  Amer.  Med. 
Assoc,  Dec.  15,  1906). 

Asthma  presents  itself  before  the 
age  of  10  years  in  one-fourth  of  the 
cases,  but  it  may  occur  at  any  period. 
It  is  more  frequent  among  males  than 
among  females.  The  wealthy  are 
more  prone  to  it  than  the  poor,  owing 
to  dietetic  errors  and  sedentary 
habits,  the  latter  cause  also  explain- 
ing the  disease's  predilection  for 
persons  deprived  of  physical  exer- 
cise, such  as  clerg3'men,  lawyers, 
clerks,  etc.  Autointoxication  of  in- 
testinal origin,  often  diie  to  sedentary 


habits,  has  also  been  considered  as  a 

cause. 

A  definite  relationship  has  long 
been  noted  between  stercoremia  and 
certain  dermatoses  like  urticaria. 
These  dermatoses  sometimes  behave, 
on  the  other  hand,  as  equivalents  to 
bronchial  asthma  and  vice  versa.  It 
follows,  therefore,  that  stercoremia 
should  be  able  to  cause  asthmatic 
paroxysms.  That  this  is  possible 
appears  from  the  2  cases  witnessed 
by  the  writer.  This  type  of  asthma 
is  toxic  in  nature,  comparable  in  a 
measure  with  uremic  asthma.  It  does 
not  appear  to  be  very  closely  related 
either  with  the  organic,  reflex,  or 
neuropathic  types  which  form  the 
greater  part  of  all  asthma  cases. 
Ebstein  (Deut.  med.  Woch.,  Oct.  12, 
1911). 

Atmospheric  influences  are  active 
factors  in  the  production  of  an  attack. 
Excessive  dryness,  such  as  that  of 
overheated  or  insufficiently  venti- 
lated rooms,  or,  on  the  contrary,  ex- 
cessive dampness,  may  bring  on  a 
paroxysm.  Cases  in  which  gout, 
rheumatism,  etc.,  exist  are  especially 
sensitive  to  dampness. 

Asthma  sometimes  appears  during 
pregnancy.  If  the  patient  has  pre- 
viously suffered  from  bronchial  asth- 
ma, the  paroxysms  of  the  latter  may 
increase  in  intensity  during  gestation. 
The  fact  that  the  thyroid  is  en- 
larged during  pregnancy  is  interest- 
ing, especially  in  view  of  the  occa- 
sional presence  of  asthma  in  goitrous 
cases  even  though  no  pressure  is 
exerted  by  the  tumor  upon  the 
trachea. 

Common  asthma,  like  hay  asthma, 
sometimes  appears  during  pregnancy. 
It  might  also  inanifest  itself  only  dur- 
ing gestation,  and  become  a  true 
sign  of  pregnancy.  Halliday  Croom 
has  published  3  cases  and  Chambre- 
lent  '2  others.  Adding,  to  these  5,  2 
cases  observed  by  the  writer  himself, 
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he  has,  from  a  study  of  the  course  of 
this  complication,  been  led  to  the 
following  conclusions:  The  disease 
redoubles  in  intensity  during  preg- 
nancy. At  the  time  of  confinement 
the  attacks  are  especially  violent  and 
dangerous.  The  prognosis  is  serious 
for  the  mother  (1  death  in  7  cases), 
and  especially  for  the  child  (2 
deaths),  which  shows  manifest  signs 
of  suffering  during  the  paroxysms. 
Contrary  to  what  might  be  supposed, 
the  difficulty  of  breathing,  even  when 
very  intense,  does  not  produce  con- 
tractions of  the  uterus,  although  the 
suffocation  should  cause  an  excess  of 
carbonic  acid  in  the  blood.  Audebert 
(Brit.  Med.  Jour.,  Sept.  15,  1900). 

To  awaken  paroxysms  of  asthma  a 
reaction  of  certain  bulbar  centers, 
especially  the  vasomotor,  must  be 
excited,  the  attacks  themselves  thus 
depending  essentially  upon  the  spe- 
cial excitability  of  certain  bulbar 
centers  to  various  stimuli.  Usually 
asthma  attacks  neuropaths  whose 
nerve-centers  are  very  irritable,  but 
non-neuropaths  may  be  attacked.  In 
the  neuropaths  the  asthmatic  attack 
may  be  the  clinical  equivalent  of 
some  other  neurosis.  The  essential 
pathogenetic  fact  in  a  fit  of  asthma  is 
the  narrowing  of  the  bronchial  cali- 
ber, caused  partly  by  circulatory  dis- 
turbance in  the  mucous  membrane, 
and  partly  by  spasm  in  the  muscles  of 
the  bronchial  walls.  Benedetto  di 
Luca  (Rif.  Med.,  Dec.  6  to  10,  1901). 

Case  of  premenstrual  asthma  of 
thyroid  origin.  A  young  girl  of  18, 
without  any  physical  defect  other 
than  a  marked  hypertrophy  of  the 
thyroid  gland,  had  generally,  two  or 
three  days  before  her  menstrual 
periods,  attacks  of  asthma  of  suffi- 
cient intensity  to  necessitate  medical 
interference.  At  the  same  time  the 
thyroid  body  was  vascular  and  tumid, 
and  sibilant  rales  could  be  heard  all 
over  the  lungs.  Drugs  had  but  little 
effect  on  the  condition,  which,  how- 
ever, passed  away  immediately  the 
catamenia  was  established.  The  use 
of    thyroid     extract     brought     about 


the  reduction  in  size  of  the  gland  to 
the  normal.  Gennari  II  Morgagni 
(St.  Louis   Med.  Review,  Jan.,  1911). 

Various  theories  have  been  pro- 
pounded to  explain  the  dyspnea,  but 
the  prevailing  one  today  is  that  it  is 
due  primarily  to  spasm  of  the  smaller 
bronchi,  as  taught  by  Laennec,  Bier- 
mer,  and  Williams,  and,  secondarily, 
by  spasm  of  the  muscles  of  the  thorax 
and  of  the  diaphragm,  which  are 
unable  to  cause  expulsion  of  the  air 
imprisoned  in  the  alveoli  on  account 
of  the  restricted  lumen  of  the  bronchi. 
Morbid  changes  also  occur  in  the 
bronchial  mucous  membrane  in  some 
cases,  attended  by  more  or  less  catar- 
rhal inflammation  in  which  swelling 
— an  added  cause  of  dyspnea — is  pres- 
ent. Some  observers  have  attributed 
the  paroxysms  solely  to  this  cause; 
but  their  sudden  onset  and,  under 
•proper  medication,  equally  sudden 
disappearance,  point  clearly  to  the 
bronchial  spasm  as  the  predominating 
factor.  The  bronchial  hyperemia  is 
most  apt  to  occur  in  asthma  observed 
in  the  course  of  infections.  I  have 
advanced  the  view  that  the  bronchial 
irritation  which  underlies  the  spasm 
was  originally  due  to  the  presence  in 
the  blood  of  toxins,  toxic  wastes,  etc., 
which  are  eliminated  by  the  bron- 
chial mucosa — in  addition  to  their 
morbid  influence  on  the  central  nerv- 
ous system. 

Bronchial  asthma  should  be  in- 
cluded in  the  group  of  affections  dis- 
tinguished by  an  irritability  of  the 
nervous  system  and  a  tendency  to 
exudative  processes  in  various  parts 
of  the  body.  This  is  illustrated  by 
the  presence  of  urticaria,  eczema,  an- 
gioneurotic edema,  intermittent  swell- 
ing of  the  joints,  and  nasal  and 
intestinal  catarrh  in  most  cases. 
Membranous  colitis,  with  the  se- 
cretory   disturbance    of    the    mucosa 
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accompanied  by  a  spasmodic  con- 
traction of  the  muscular  coats  of  the 
intestine,  is  closely  related  to  bron- 
chial asthma.  Membranous  colitis 
may  therefore  be  entitled  "intestinal 
asthma."  This  explains  the  benefit 
derived  from  atropine,  adrenalin,  and 
other  remedies  advised  in  asthma. 
Von  Striimpell  (Med.  Klinik,  Bd.  vi, 
S.  889,   1910). 

Five  cases  of  typhoid  bronchial 
asthma  examined  by  the  writer  with 
the  bronchoscope.  In  all  cases  the 
mucous  membrane  of  the  bronchi 
was  markedly  swollen  and  edematous 
and  covered  with  tenacious  mucus. 
It  is  therefore  very  probable  that  the 
real  cause  of  asthma  is  an  edema  and 
hyperemia  of  the  mucosa,  a  condition 
allied  to  that  of  angioneurotic  edema, 
and  that  a  spasm  of  the  bronchial 
musculature  or  the  diaphragm,  if  it 
occurs,  is  a  secondary  phenomenon. 
Galebsky  (Klin.-therap.  Woch.,  Nov. 
28,   1910). 

Intravenous  injections  of  adrenalin 
were  found  to  cause  an  increase  of 
the  respiratory  excursions  of  the 
lungs.  The  increase,  however,  was 
less  noticeable  in  normal  animals 
than  in  those  suffering  from  "mus- 
carine asthma."  The  antagonism  ob- 
served between  muscarine  and  adren- 
alin made  it  clear,  furthermore,  that 
bronchial  spasm,  and  not  embarrass- 
ment of  the  pulmonary  circulation, 
was  the  chief  factor  in  the  production 
of  muscarine  asthma,  since  it  was 
shown  that  the  spasm  was  relaxed  by 
adrenalin.  Januschke  and  Pollak 
(Arch.  f.  exper.  Path.  u.  Pharm.,  Bd. 
Ixvi,  S.  205,  1911). 

[From  my  viewpoint,  adrenalin  and  the 
other  active  principles  of  the  adrenal 
secretion  produce  their  beneficial  effects  in 
two  ways:  1,  by  enabling  the  blood  to 
take  up  more  oxygen  in  the  lungs  and 
increasing,  therefore,  tissue  oxygenation, 
and,  2,  by  enhancing  the  catabolism  of  the 
toxic  wastes,  toxins,  etc.,  which  produce 
the  bronchial  spasm.     C.  E.  de  M.  S.] 

The  diminished  lumina  of  the  tubes 
and  the  paresis  of  the  muscles  of  the 


chest  walls  may  be  primarily  due  to 
four  classes  of  factors : — 

1.  To  reflex  action  originating  in  a 
lesion  situated  in  organs  other  than 
the  lungs :  the  eyes,  ears,  upper  res- 
piratory tract,  stomach,  intestines, 
genitourinary  system,  etc.  Prom- 
inent in  this  connection  are  nasal 
obstructions  or  deformities,  septal 
spurs,  hypertrophies  of  the  turbinate 
mucosa,  owing  mainly  to  the  pres- 
sure they  exert  upon  the  opposite 
side  of  the  lesion.  Onodi,  in  accord 
with  my  own  experience,  states  that 
the  nasal  reflex  points  are  especially 
to  be  found  in  the  lower  and  middle 
turbinates,  the  lower  portion  of  the 
septum.  The  maxillary  and  sphe- 
noidal sinuses  may  also  excite  attacks 
when  diseased. 

That  removal  of  any  obstruction 
whatever  in  the  nose  or  nasopharynx 
may  result  in  the  cure  of  asthma, 
whether  spasmodic  or  catarrhal,  is 
well  substantiated.  Where  there  is  no 
obstruction  the  treatment  of  an  un- 
healthy mucous  membrane  will  effect 
the  same  end.  MacDonald  (Brit. 
Med.  Jour.,  Nov.  5,  1904). 

Asthma  is  caused  by  a  reflex  irri- 
tation of  the  pneumogastric  nerve 
which  causes  the  muscular  fibers  of 
the  bronchioles  to  contract.  The 
cause  of  this  irritation  is  swelling  of 
the  nasal  mucous  membrane  and 
pressure  on  asthmatogenous  areas. 
The  circular  muscular  fibers  of  the 
small  bronchial  tubes  are  well  de- 
veloped and  are  controlled  by  the 
pneumogastric  nerve.  That  vaso- 
motor disturbance  is  not  the  cause 
of  asthma  is  shown  by  the  fact  that 
spasm  of  the  blood-vessels  and  tur- 
gescence  of  the  bronchial  mucosa  do 
not  cause  asthma.  Asthma  is  due  to 
pressure  on  asthmatogenous  areas  in 
the  small  fossee.  These  areas  may  be 
on  the  nasal  septum,  or  rarely  it  may 
be  due  to  closed  empyema  of  the  eth- 
moidal  cells.     Relieving  pressure  on 
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these  areas  relieves  the  asthmatic 
symptoms.  The  usual  exciting  causes 
in  the  form  of  dust,  etc.,  act  by  caus- 
ing congestion  of  the  mucosa;  so 
does  dampness,  while  cold,  dry  air 
relieves  it.  Iodine  relieves  it  by  less- 
ening congestion,  and  vasodilators 
by  equalizing  the  whole  vascular  sys- 
tem. Adrenalin  has  the  same  effect. 
Atropine  diminishes  the  irritability  of 
the  pneumogastric  nerve.  Burning 
of  niter  paper  reduces  local  vasocon- 
striction. Peptic  disturbances  and 
uric  acid  engorge  the  asthmatogenous 
areas.  So  all  the  facts  tend  to  prove 
the  author's  theory.  E.  L.  Smith 
(Med.  Record,  June  29,  1907). 

In  children  asthma  is  never  due  to 
adenoids  or  nasal  catarrh  and  is 
never  influenced  by  operations  for 
the  latter,  but  it  may  be  accompanied 
by  a  chronic  catarrhal  bronchitis  or 
violent  and  repeated  sneezing.  The 
child  outgrows  the  tendency  and  the 
lungs  do  not  seem  to  suffer  from  it, 
but  the  underlying  arthritic  tendency 
persists  and  is  liable  to  manifest 
itself  in  other  ways.  The  first  attack 
of  the  asthma  is  often  puzzling;  pneu- 
monia is  suspected,  but  the  sudden 
onset,  the  normal  temperature  and 
the  musical  character  of  the  rales, 
and  their  propagation  and  the  tran- 
sient character  of  the  syndrome 
establish  the  true  diagnosis.  J. 
Comby  (Archives  de  med.  des  en- 
fants,  Oct.,  1911). 

The  so-called  "dyspeptic  asthma" 
is  another  form  due  to  reflex  action. 
It  may  occur  during  the  process  of 
digestion,  the  dyspnea  being  attended 
by  cyanosis  in  some  cases,  or  it  may 
manifest  itself  only  if  during  diges- 
tion any  exertion  is  made.  Proper 
treatment  of  any  gastric  disorder  that 
may  be  present  arrests  the  asthmatic 
paroxysms.  Autoinitoxication  of  in- 
testinal origin  is  another  cause  which 
is  eliminated  by  the  adjustment  of 
the  patient's  diet  to  his  needs,  espe- 
cially where  meat  nucleins,  etc.,  are 
eaten  in  excess.     (See  article  on  Auto- 


intoxication end  Acidosis  in  the  pres- 
ent volume.)  Additional  data  on  this 
etiological  factor  are  submitted  below 
(3). 

Many  authorities  hold  that  dyspep- 
tic asthma  is  not  a  rare  condition 
and  it  is  of  great  importance  to  the 
practitioner.  The  term  "dyspeptic 
asthma"  should  be  applied  to  those 
cases  free  from  involvement  of  the 
chest  organs  and  in  which  the  affec- 
tion has  a  distinct  connection  with 
the  digestive  apparatus.  Cardiac  and 
pulmonary  asthma  is  sometimes  ex- 
cited or  increased  during  gastric 
digestion.  The  writer  has  observed 
31  cases  of  dyspeptic  asthma  in  which 
the  chest  organs  were  apparently 
normal.  These  cases  he  has  arranged 
into  two  groups:  (1)  cases  in  which 
dyspeptic  asthma  appears  in  an  acute 
form  periodically;  (2)  cases  in  which 
dyspeptic  asthma  assumes  a  more 
chronic  type.  He  has  also  observed 
two  varieties  of  the  chronic  form:  (a) 
cases  in  which  the  attacks  of  asthma 
appear  quite  soon  after  meals,  either 
without  any  .peculiar  provocation  or 
after  some  slight  exertion;  (b)  cases 
in  which  attacks  usually  occur  two  or 
three  hours  after  meals  either  sponta- 
neously or  again  after  some  exertion, 
walking,  etc.  Some  of  the  ,  chronic 
cases  of  dyspeptic  asthma  closely  re- 
semble true  angina  pectoris.  M. 
Einhorn  (Jour.  Amer.  Med.  Assoc, 
Feb.  1,  1902). 

2.  Irritation  of  the  bronchial  mu- 
cous membrane,  in  catarrhal  proc- 
esses, by  dust  of  various  kinds,  metal- 
lic (grinders'  asthma)  or  pollen,  and 
the  emanations  of  various  plants, 
fruits,  animals,  etc.,  in  beings  hyper- 
sensitive to  their  action,  or  of  irritat- 
ing chemicals :  sulphur,  phosphorus, 
etc. 

3.  Irritability  of  the  sympathetic 
system  through  the  sudden  arrest  of 
peripheral  disorders :  eczema,  urti- 
caria, psoriasis.  These  cutaneous 
phenomena    may    also,    however,    be 
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produced  by  the  same  a^ent  which 
gives  rise  to  the  asthmatic  parox- 
ysms. Von  Noorden.,  for  instance, 
has  called  attention  to  the  frequent 
occurrence  of  asthma  among  persons 
who,  in  their  youth,  suffered  from 
stubborn  cutaneous  eruptions.  Urti- 
carial asthma  due  to  mussel  poison- 
ing (3klartyn)  also  exemplifies  this 
class  of  cases. 

4.  Irritability  of  pneumogastric 
nerve  following"  whooping-cough, 
measles,  or  infantile  bronchial  dis- 
orders, or  through  pressure  upon  it 
of  enlarged  bronchial  glands. 

The  above-mentioned  factors  are 
sble  to  give  rise  to  the  pulmonary 
and  muscular  phenomena,  owing  to 
the  untoward  accumulation  in  the 
system  at  large  of  (1)  products  of 
metabolism  which  fail  to  be  elimi- 
nated throug'h  hematopoietic  or  renal 
insufificiency,  uric  acid,  acetone,  etc.  ; 
(2)  extraneous  toxics,  such  as  lead, 
mercury,  etc. 

The  influence  of  autogenous  auto- 
intoxication by  w^astes  is  well  illus- 
trated by  a  case  witnessed  by  Francis 
Taylor  in  which  asthma  replaced  epi- 
leptic fits.  The  pent-up  nerve-storm, 
instead  of  discharging  itself  in  the 
customary  channel  in  an  epileptic 
seizure,  expended  its  energy  upon  the 
bronchial  muscular  fiber,  giving  rise 
to  the  protracted  asthmatic  phenom- 
ena. After  many  hours  it  exhausted 
itself  by  way  of  an  orthodox  "fit," 
thus  bringing  the  disturbance  to  a 
conclusion. 

According  to  Huchard,  the  noc- 
turnal occurrence  of  asthmatic  at- 
tacks is  to  be  ascribed  to  the  greater 
toxicity  of  the  urine,  as  compared  to 
that  of  the  daytime.  This  may  be 
exemplified  by  5  cases  of  arterioscle- 
rosis reported  by  Pawinski  in  which 


symptoms  of  angina  pectoris  accom- 
panied attacks  of  true  asthma.  In 
one  of  these  evacuation  of  the  blad- 
der caused  the  entire  disappearance 
of  the  dyspnea  with  surprising  rapid- 
ity. The  cases  due  to  imperfect 
gastrointestinal  digestion  doubtless 
belong  also  to  the  class  of  cases  in 
which  autotoxemia  is  the  underlying 

cause. 

Chronic  dyspeptic  asthma  witnessed 
in  5  cases.  The  acute  type  occurs 
after  meals  and  is  characterized  by 
dyspnea,  cyanosis,  and  irregularity  of 
the  pulse.  In  the  chronic  type  there 
is  continuous  shortness  of  breath  on 
slightest  exertion.  Both  forms  yield 
readily  to  treatment  of  the  gastric 
disorder.  No  particular  form  of 
stomach  trouble  is  responsible  for  the 
condition.  F.  H.  Murdoch  (N.  Y. 
Med.  Jour.,  Jan.  12,  1901). 

The  writer  has  found  evidence  of 
autointoxication  in  every  case  of 
asthma  examined  by  him  for  four 
years,  leading  him  to  belieA^e  that 
during  the  attack  there  is  some  toxic 
in  the  blood  which  acts  similarly  to 
muscarine,  or  which  depresses  the 
respiratory  center  to  such  an  extent 
that  the  reflex  stimulation  of  an  in- 
flamed nasal  mucosa  results  in  a 
stimulation  of  the  constrictor  fibers 
of  the  vagus.  Nearly  every  one  of 
these  cases  was  relicA^ed  by  dimin- 
ished nitrogenous  diet  and  measures 
to  reduce  the  toxemia.  Eustis  (New 
Orleans  Med.  and  Surg.  Jour.,  Aug., 
1909). 

A  relationship  betAveen  asthma  and 
anaphylaxis  has  recently  been  sug- 
gested. But  the  problem  as  a  whole 
is  still  too  obscure  to  warrant  any 
conclusion. 

Theory  that  asthma  is  an  anaphy- 
lactic phenomenon,  i.e.,  that  asth- 
matics are  "sensitized"  to  a  specific 
substance  and  the  attack  of  asthma 
sets  in  whenever  they  are  "intoxi- 
cated" bj^  that  substance.  Meltzer 
(Jour.  Amer.  Med.  Assoc,  Sept.  19, 
1910). 
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The  relation  of  asthma  to  anaphy- 
laxis is  to  be  considered  negative,  but 
only  for  the  present.  If  anaphylactin 
were  present  in  the  blood  of  the 
asthmatic  it  could  not  be  demon- 
strated with  available  technique. 
This  one  negative  result  is  to  be 
considered,  however,  as  a  mere  inci- 
dent in  a  big  and  important  problem. 
J.  H.  Barach  (N.  Y.  Med.  Jour.,  Jan. 
21,  1911). 

PROGNOSIS.— The  prognosis  of 
asthma  depends  upon  the  nature  of 
its  underlying  cause.  Cases  of  reflex 
asthma  in  which  the  primary  disorder 
is  easily  reached  and  properly  treated 
— such  as  nasal  hypertrophies,  polypi, 
aural  growths,  etc. — are  frequently 
cured  and  remain  so,  provided  the 
causative  affection  does  not  remain. 
The  prognosis  is  also  good  in  young 
subjects  with  well-formed  chests  and 
in  whom  direct  heredity  cannot  be 
traced.  In  all  others,  however,  the 
chances  of  recovery  are  very  limited. 

Death  rarely  ensues  from  spas- 
modic asthma,  but  its  complications 
may  prove  fatal. 

TREATMENT.— The  treatment  of 
asthma  consists  of  (Ij  arrest  of  the 
paroxysm;  (2j  prevention  of  the 
paroxysms  by  measures  calculated  to 
annul  the  effects  of  exciting  factors, 
and  (3j  removal  of  the  pathological 
conditions  forming  the  basis  of  the 
paroxysms. 

1.  Paroxysm. — Before  instituting 
measures  calculated  to  arrest  an  at- 
tack, the  nature  of  the  disorder  giv- 
ing rise  to  dyspnea  as  a  symptom 
must  be  carefully  determined.  Were 
a  paroxysm  found  to  be  due,  for  in- 
stance, to  a  cardiac  affection,  the 
remedies  most  frequently  prescribed 
— stramonium,  belladonna,  and  the 
various  anesthetics — would  prove 
dangerous.      When    the    presence    of 


true  asthma  is  ascertained  beyond  a 
doubt,  the  object  should  be  to  relieve 
suffering,  and  antispasmodics  or  nar- 
cotics are  indicated.  Two  important 
facts  must  be  borne  in  mind  by  the 
practitioner,  however,  namely:  the 
danger  presented  by  all  narcotics  to 
give  rise  to  the  drug  habit,  and  the 
necessity  of  giving  sufficiently  large 
doses  to  produce  physiological  effects 
if  satisfactory  results  are  to  be 
attained. 

The  bimeconate  of  morphine,  ^4 
grain  (0.016  Gm.)  by  the  mouth,  or 
small  doses  of  morphine  sulphate,  or, 
again,  10  minims  (0.6  c.c.)  of  Magen- 
die's  solution,  given  hypodermically 
(the  dose  varying,  of  course,  with  the 
age  of  the  patient),  are  the  most  cer- 
tain agents  when  rapid  effects  are 
necessary. 

Fully  50  per  cent,  of  the  persons 
addicted  to  morphine  have  been  vic- 
tims of  asthma.  Yet,  it  is  astonish- 
ing what  sinall  doses  will  give  relief. 
From  %o  to  M2  grain  (3  to  5  mg.)  at 
most  will  generally  cut  the  attack 
short  and  insure  a  night's  sleep. 
Some  patients  took  these  small  doses 
for  months  at  a  time,  without  symp- 
toms of  morphine  poisoning  or  addic- 
tion of  the  drug,  and  it  was  discon- 
tinued without  the  slightest  trouble 
when  the  asthmatic  paroxysms  had 
ceased.  Goldschmidt  (Berl.  klin. 
Woch.,   July   1,    1907). 

Morphine  may  be  combined  with 
atropine  (not  more  than  %20  grain — • 
0.00054  Gm. — being  given  in  any 
case).  Atropine  alone  has  recently 
been  urged  as  an  excellent  agent  to 
arrest  an  attack. 

The  injection  of  atropine,  %o  grain 
(1  mg.),  is  recommended  by  the 
writer  to  cut  short  the  asthmatic 
paroxysm.  By  this  means  the  em- 
physema, and  therefore  the  dyspnea, 
is  promptly  relieved.  The  emphy- 
sema is  due  to  irritation  of  the  vagus. 
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and  atropine  paralyzes  the  terminal 
filaments  of  the  vagus.  G.  Zuelzer 
(Therapie  der  Gegcnwart,  Sept., 
1906). 

The  writer  has  witnessed  excellent 
results  from  atropine  in  certain  cases, 
although  it  is  by  no  means  a  panacea 
in  all  cases.  In  one  case  he  has  suc- 
ceeded not  only  in  arresting  the 
attacks  with  it,  but  the  patient  was 
improved  so  that  there  was  no 
recurrence  of  the  asthma  for  ten 
months,  although  the  man  had  been 
constantly  affected  with  it  for  twenty 
years.  Atropine  can  be  advanta- 
geously used  as  a  substitute  for  or  to 
alternate  with  morphine.  In  7  pa- 
tients with  severe  asthma  treated 
with  atropine,  the  results  were  quite 
encouraging.  The  writer  prescribes 
the  atropine  in  pills  containing  each 
0.0005  Gm.  (Vi20  grain),  at  first  1  a 
day,  then  after  two  or  three  days 
gradually  increasing  to  a  total  of 
from  4  to  6  pills  a  day,  and  then 
gradually  reducing  the  dosage  to  1 
pill  a  day.  P.  v.  Terray  (Med.  Klinik, 
Jan.  17,  1909). 

Severe  acute  attacks  of  asthma  are 
best  checked  by  means  of  an  injection 
of  morphine  with  atropine.  If  seen 
early,  the  following  may  be  pre- 
scribed: Caffeine  valerian,  0.25  (4 
grains);  theobromine  sodium  salicy- 
late, 0.5  (8  grains).  One  to  2  such 
powders  to  be  taken  at  the  onset.  If 
the  attack  of  asthma  seems  to  be  in- 
duced by  bronchial  catarrh  the  iodine 
preparations  do  good  service.  Gold- 
schmidt  (Miinch.  med.  Woch.,  Nu.  43, 
1910). 

As  held  by  Briigelmann,  asthma  is 
the  result  of  irritation  of  the  respira- 
tory center.  He  has  had  3510  pa- 
tients with  asthma  during  the  last 
thirty  years,  and  has  made  a  special 
study  of  the  traumatic,  reflex,  and 
toxic  factors  that  may  irritate  the 
respiratory  center  and  thus  induce 
asthma  in  the  predisposed.  All  re- 
flexes may  act  on  the  respiratory 
center,  reflexes  from  the  eyes,  ears, 
nose,  throat,  stomach,  intestines, 
sexual  organs,  cold  feet  and  skin,  etc. 
The  greatest  light  was  thrown  on 


the  whole  subject,  he  asserts,  by  his 
observation  of  the  effect  of  inhalation 
of  an  atropine  spray.  This  frequently 
arrested  at  once  an  attack  of  asthma, 
as  also  painting  the  nasal  mucosa 
with  atropine-cocaine  solution.  The 
special  points  where  the  atropine 
exerted  this  action  seem  to  be  re- 
stricted to  the  region  behind  the 
uvula,  the  tonsils  and  their  vicinity. 
The  asthma  is  at  once  arrested,  and 
there  is  no  further  disturbance  as 
long  as  the  paralyzing  action  of 
the  drug  on  the  region  lasts,  no 
matter  whether  the  asthma  is  of 
traumatic,  reflex,  or  toxic  origin. 
Weiss  (Therapie  der  Gegenwart, 
Oct.,  1910). 

Codeine  may  be  used  instead  of  the 
morphine  if  the  latter  produces  nau- 
sea. These  remedies  present,  as 
objections,  however,  the  partial  sup- 
pression of  expectoration  in  some 
cases  and  a  certain  amount  of  danger 
in  cases  of  Bright's  disease. 

The  adrenal  active  principle,  epi- 
nephrin,  supracapsulin,  adrenalin,  etc., 
comes  next  in  order.  The  best  effects 
are  obtained  by  injecting  5  to  10 
minims  (0.3  to  0.6  c.c.)  of  the  1 :  1000 
solution  in  1  dram  (4  c.c.)  of  the  solu- 
tion intramuscularly. 

Case  of  distressing  asthma  which 
failed  to  yield  to  all  treatment  until 
adrenal  substance  was  used.  Tablets 
containing  5  grains  (0.3  Gm.)  each 
were  prescribed  once,  then  twice, 
then  three  times  daily,  and  finally  the 
patient  for  a  time  took  90  grains  (6 
Gm.)  daily.  A  striking  improvement 
shortly  became  manifest.  The  con- 
stant dyspnea  first  disappeared;  then 
the  paroxysmal  nocturnal  attacks  be- 
came less' frequent  and  less  severe. 
Recovery  was  not  rapid,  but  was  con- 
tinuous. S.  Solis-Cohen  (Jour.  Amer. 
Med.  Assoc,  May  12,  1900). 

Fresh  preparations  of  the  drug,  3 
to  6  minims  (0.18  to  0.36  c.c.)  of  a 
1:1000  solution,  occasionally  abort 
the  asthmatic  attack.    The  immediate 
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vasoconstriction  necessary  to  cut 
short  an  attack  can  only  be  obtained 
by  the  hypodermic  method  of  admin- 
istration. Much  larger  doses  by  the 
mouth  will  not  give  the  effect,  and 
sprays  into  the  throat  are  inefficient. 
J.  G.  M.  Bullowa  and  D.  M.  Kaplan 
(Med.  News,  Oct.  24,  1903). 

Adrenalin  subcutaneously  promptly 
arrests  a  paroxysm  of  asthma.  The 
adrenalin  chloride  solution  (1:1000) 
is  used,  8  to  15  minims  (0.5  to  0.9  c.c.) 
being  injected.  It  is  rarely  necessary 
to  repeat  the  dose.  A.  Abrams  (Med. 
Fortnightly,  Nov.  26,  1906). 

We  can  differentiate  the  purely 
vasomotor  cases  by  the  instant  relief 
given  by  the  hypodermic  use  of  10  or 
15  minims  (0.6  to  0.9  c.c.)  of  a  1 :  1000 
solution  of  the  active  principle  of  the 
adrenal  gland  or  less  promptly  by 
the  use  of  suprarenalin  tablet  tritu- 
rates from  Yio  to  %o  of  a  grain  (0.0016 
to  0.0032  Gm.)  on  the  tongue.  In- 
stead of  using  it  hypodermically,  the 
adrenalin  or  suprarenalin  may  be  in- 
stilled into  the  nasal  passages  or  con- 
junctival sac,  where  it  can  be  quickly 
absorbed  and  escape  the  stomach  or 
liver.  S.  Solis-Cohen  (Jour.  Amer. 
Med.  Assoc,  Dec.  15,  1906). 

The  writer  says  that  he  has  seen 
such  prompt  and  strikingly  good  re- 
sults follow  this  method  of  treatment 
in  several  cases  of  genuine  .bronchial 
asthma  in  various  instances  in  the 
last  three  years  that  he  considers 
adrenalin  preferable  to  all  other  in- 
dicated remedies,  such  as  morphine, 
atropine,  chloral  hydrate,  etc.  No 
untoward  after-effects,  even  after  a 
long-continued  use  of  this  remedy, 
were  observed.  The  initial  action  of 
the  adrenalin  is  exerted  upon  the 
sympathetic  nerves.  The  adrenalin 
was  administered  subcutaneously  in 
doses  of  0.5  c.c.  (8  minims)  of  a  1 
per  cent,  adrenalin  ,chloride  solution. 
After  about  ten  minutes  there  was  a 
sudden  alleviation  of  the  attack.  In 
more  severe  cases  the  dose  was  in- 
creased to  1  c.c.  (IS  minims),  which 
put  an  end  to  the  attack  within  five 
minutes.  Von  Jagic  (Berl.  klin. 
Woch.,  Nu.  13,  1909). 


Adrenalin  solution  in  13  cases  of 
acute  asthma  gave  immediate  relief, 
lasting  for  longer  or  shorter  periods. 
There  were  no  undesirable  after- 
effects. The  treatment  consisted  of 
spraying  into  the  nose  a  solution  of 
adrenalin  chloride  varying  in  strength 
from  1 :  1000  to  1 :  4000,  according  to 
the  severity  of  the  case.  Matthews 
(Brit.  Med.  Jour.,  Feb.  19,  1910). 

Adrenalin,  given  by  hypodermic  in- 
jection in  the  dose  of  10  minims  (0.6 
c.c.)  of  the  1:  1000  solution,  found  in 
a  number  of  cases  to  relax  the  spasm 
of  asthma  instantly.  When  taken  by 
mouth  it  is  ineffectual.  In  one  case 
adrenalin  injections  every  evening  in 
the  hay  season  served  to  ward  off 
hay  fever  and  accompanying  asthma. 
Melland  (Lancet,  May  21,  1910). 

Two  cases  of  severe  bronchial 
asthma  Avith  which  the  patients  had 
been  afflicted  for  years,  and  in  which 
good  results  were  obtained  by  the 
inhalation  of  oxygen  and  adrenalin. 
The  writer  used  15  minims  (1  c.c.)  of 
a  1  per  cent,  adrenalin  solution. 
There  was  no  increase  of  the  blood- 
pressure  nor  any  other  undesirable 
after-effect.  J.  Segal  (Centralbl.  f. 
innere  Med.,  Nu.  23,  1910). 

In  31  cases  of  bronchial  asthma  the 
writer  found  the  most  effective  drug 
next  to  morphine  to  be  epinephrin 
chloride.  Hardly  have  the  10  to  15 
(0.6  to  0.9  c.c.)  drops  of  the  1:1000 
solution  been  given  under  or  into  the 
skin,  he  states,  when  the  patient  will 
declare  that  he  is  already  better. 
Upon  investigating  the  question  of 
the  blood-pressure  in  these  cases  and 
the  effect  of  the  epinephrin  upon  it, 
the  author  concludes  that:  (1)  blood- 
pressure  is  not  usually  high  in  parox- 
ysms of  asthma;  (2)  it  is  not  increased 
by  epinephrin  administered  hypoder- 
mically in  such  paroxysms,  but  tends 
rather  to  be  lowered.  In  most  in- 
stances the  pressure  was  lowered 
about  5  mm.  and  returned  within  a 
few  minutes  to  its  original  level. 

In  many  cases  the  relief  from 
epinephrin,  in  addition  to  being 
prompt,     was     lasting,     the     patients 
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liaving  a  rest  for  longer  periods  than 
after  being  relieved  by  other  means. 
Other    patients    found    it    necessary 
to    demand    several    hypodermics    in 
twenty-four  hours.     One  man  learned 
to  inject  the   drug  himself   and  used 
as  many  as  4  or  5  hypodermics  a  day, 
usually  at  night.     If  he  took  the  drug 
in  the  beginning  of  the  attack  he  was 
promptly    relieved    and    expectorated 
large   quantities   of   thick  mucus.     In 
a  few  cases  the  drug  failed  to  relieve. 
I.   I.   Lemann    (Amer.  Jour,   of   Med. 
Sci.,   Dec,   19in. 
[As  I  have  pointed  out,  it  is  by  increas- 
ing   the    oxygen    intake    that    the    adrenal 
principle    arrests    the    attack,    the    adrenal 
secretion  having  for  its  purpose,  from  my 
viewpoint,  to  take  up  oxygen  in  the  lungs 
and  deliver,  as  a  catalyzer,  to  the  tissues  as 
the    oxidizing    constituent    of    the    hemo- 
globin.    C.  E.  DE  M.  S.] 

Chloral  hydrate  also  affords  prompt 
relief;  15  to  20  grains  (0.97  to  1.3 
Gm.)  may  be  given  to  an  adult. 
Marked  cardiac  disorder  renders  this 
drug  dangerous ;  the  heart  should  be 
carefully  examined. 

Chloroform  proves  rapidly  effective 
in  some  cases.  Fifteen  drops  (0.9 
c.c.)  in  a  half-tumblerful  of  water  to 
v^'hich  a  teaspoonful  of  syrup  of 
orange-peel  has  been  added  make  up 
a  palatable  dose.  Chloroform  anes- 
thesia vv^ill  also  arrest  the  paroxysm, 
but  it  is  not  to  be  recommended  un- 
less other  means  have  failed.  A  pre- 
liminary aplication  of  a  5  per  cent, 
solution  of  cocaine  to  the  nasal  mu- 
cosa not  only  aids  markedly  to  arrest 
the  paroxysm,  but  reduces  greatly  the 
danger  incident  upon  the  adminis- 
tration of  the  anesthetic. 

Sulphuric  ether,  30  to  40  drops 
(1.8  c.c.  to  2.4  c.c),  may  also  be  ad- 
ministered by  the  mouth  as  above,  or 
ort  a  piece  of  sugar,  but  the  sudden 
volatilization  produced  by  the  heat  of 
the  stomach  causes  eructations  which 


are  unpleasant  to  the  patient.  When 
used  as  a  general  anesthetic  in  these 
cases,  ether  tends  to  irritate  the 
larynx  and  to  enhance  temporarily 
the  distressing  sensation  of  suffoca- 
tion. Its  use,  therefore,  is  not  ad- 
visable. 

Hoffmann's  anodyne  (compound 
spirit  of  nitrous  ether),  1  dram 
(4  c.c.)  in  half  a  tumblerful  of  pure 
water,  is  frequently  effective.  The 
dose  should  be  repeated  every  half- 
hour.  Aspirin  may  prove  useful  when 
any  of  the  agents  enumerated  above 
are  not  available. 

Severe  asthmatic  attacks  cease 
when  the  patients  perspire  freely. 
This  induced  the  writer  to  try  aspirin 
and  novaspirin.  A  better  result  was 
generalljr  obtained  than  with,  the 
remedies  which  are  usually  employed 
in  asthma.  Two  powders  will  gen- 
erally suffice.  In  very  severe  attacks 
it  is  advisable  to  add  %  grain  (0.01 
Gm.)  of  morphine.  E.  von  Gresic 
(Klin.-therap.  Woch.,  Jan.  27,  1908). 

The  application  to  the  mucous 
membrane  of  the  nasal  cavities  of  a 
5  per  cent,  solution  of  cocaine,  pre- 
viously referred  to  when  reference  to 
the  use  of  ether  was  made,  is  highly 
recommended  by  Dieulafoy. 

The  smoke  obtained  from  antispas- 
modic remedies — niter,  stramonium, 
tobacco,  hyoscyamus,  and  belladonna 
— is  efficacious  in  cases  in  which 
emphysema  is  not  marked. 

Cigarettes  may  be  made  of  paper 
soaked  in  a  saturated  solution  of 
nitrate  of  potassium  and  belladonna. 
The  sheets  are  allowed  to  dry,  and 
are  then  rolled  into  the  shape  of 
cigarettes. 

The  writer  recommends  the  follow- 
ing fuming  inhalation  for  many  of 
his  bronchially  asthmatic  patients, 
with  remarkable  therapeutic  success: 
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IJ  Potassii  nitratis, 

Pulv.  anisi  fruct.  aa.   Sss   (15.5  Gm.). 
Pitlv.  stramonii  fol.   Sj   (31  Gm.). 
M.  et  ft.  pulv. 

A  thimbleful  of  this  powder  placed 
upon  an  earthenware  plate  is  pinched 
by  the  fingers  into  a  pyramidal  shape, 
and  lighted  at  the  top  of  the  little 
conical  heap.  It  burns  with  a  smol- 
dering and  gently  deflagrating  flame, 
and  is  held  near  and  beneath  the  pa- 
tient's face,  who  breathes  in  the 
smoke  as  it  issues  from  the  burning 
heap  of  powder.  The  ingredients  of 
the  powder  should  be  dry,  well 
mixed,  and  finely  powdered.  Sawyer 
(Folia  Therapeutica,  April,  1907). 

An  effective  cigarette  may  also  be 
made  of  equal  parts  of  lobelia,  stramo- 
nium, and  green-tea  leaves,  or  of 
stramonium  leaves  and  ordinary  to- 
bacco. Tobacco  sometimes  proves 
useful  alone  where  it  has  not  been 
previously  used. 

The  local  application  of  epinephrin 
inhalant,  which  is  available  in  small, 
compressible  tubes  similar  to  those 
used  for  oil  pigments,  and  the  tip  of 
which  can  be  inserted  deeply  into  the 
nostrils,  is  often  very  efficient. 

Report  based  on  43  cases  of  bron- 
chial asthma  in  infants  and  children 
seen  in  one  year  at  the  Vanderbilt 
Clinic.  Of  first  importance  are  those 
remedies  which  are  administered  by 
inhalation.  In  infants  where  attacks 
resemble  capillary  bronchitis  steam 
impregnated  with  creosote  is  satis- 
factory in  relieving  the  spasms.  In 
older  children  the  nitrate  vapors  with 
or  without  stramonium  are  efficient. 
Atropine  in  doses  of  y^oo  grain  (0.0003 
Gm.)  every  two  hours  until  the  face 
flushes  frequently  produces  a  prompt 
cessation  of  the  spasms.  After  the 
attack  has  passed  off,  the  atropine  is 
given  twice  or  three  times  a  day  for 
several  days.  If  the  attack  is  accom- 
panied by  gastric  indigestion  the 
stomach  should  be  emptied  at  once, 
preferably  by  a  dose  of  syrup  of 
ipecac.     For  long-standing  cases  and 


those  in  older  children  the  following 
may  be  given: — 

IJ  Potassii  iodidi. .   gr.  xx    (1.29  Gm.). 
MorphincB  sul- 

phatis   gr.%   (0.021  Gm.). 

Tinct.  hella- 

donnts TTtxx    (1.23  c.c). 

Spts.  cetheris 

comp fSiij    (12  c.c). 

Aqua    ...q.  s.  ad   fSij    (62  c.c). 

On  the  theory  that  there  is  a  vaso- 
motor paresis  the  writer  has  given 
adrenal  gland  and  nasal  instillations 
of  adrenalin  chloride  solution  with 
marked  benefit.  L.  E.  LaFetra 
(Archives  of  Pediatrics,  Dec,  1904). 

Case  of  hay  fever  and  persistent 
bronchial  asthma  which  had  been  suf- 
fering for  almost  two  years  with  hay 
fever  and  asthma.  Both  antral  cavi- 
ties were  irrigated  with  a  warm  boric 
acid  solution  until  the  return  fluid 
was  clear  and  free  from  sediment. 
The  sinuses  were  then  freely  in- 
sufflated with  thymol  iodide.  This 
treatment  was  continued  for  five 
days.  On  the  third  day  the  symp- 
toms disappeared.  Schadle  (Med. 
Record,  Sept.  8,  1906). 

The  writer  introduces  into  each 
nostril  a  cotton  pledget  saturated 
with  a  local  anesthetic,  preferably 
eucaine  or  cocaine.  The  patient  re- 
tains the  pledget  for  fifteen  minutes, 
when  it  is  extracted.  This  treatment 
is  repeated  daily  for  about  a  fort- 
night. Asthmatics  receive  great  re- 
lief from  this  treatment.  Wasser- 
mann  (Miinch.  med.  Woch.,  Jan.  2, 
1912). 

The  famous  hyoscyamus  and  stra- 
monium cigarettes  of  Espic  are  com- 
posed of  the  following  agents : — 

I?.  Belladonna  leaves   ..  6  grs.   (0.39    Gm.). 
Hyoscyamus  leaves. 
Stramonium  leaves, 

of  each   3  grs.   (0.19    Gm.). 

Extract  of  opium    ..  /4  gr.   (0.016  Gm.). 

Cherry-laurel  water  .  q.  s. — M. 

The  most  active  principle  in  the 
above  combination  being  pyridine,  the 
cigarette  may  be  replaced  by  inhala- 
tions of  the  drug,  10  to  15  drops  (0.6 
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to  0.9  c.c.)  being-  inhaled  from  a  hand- 
kerchief. The  following  method  of 
using-  pyridine,  however,  is  the  most 
effective : — 

The  patient  being-  in  a  small  room, 
a  saucer  containing  pyridine  is  put 
some  distance  from  him.  He  is 
allowed  to  inhale  the  fumes  about 
half  an  hour  (Germain  See,  Chicot, 
Kelamin,  Dieulafoy). 

Pyridine  is  the  drug  par  excellence; 
its  physiological  efifect  is  to  diminish 
the  reflex  activity  of  the  medulla  and 
respiratory  center;  10  to  15  drops 
(0.6  to  0.9  c.c.)  inhaled  from  a  hand- 
kerchief give  almost  instantaneous 
relief.  Iodide  of  ethyl  is  used  in 
France,  and  much  praised.  It  is  put 
up  in  glass  capsules  containing  6 
drops.  W.  A.  Wells  (N.  Y.  Med. 
Jour.,  Oct.  13  and  20,  1900). 

Hyoscyamine,  %4o  to  %2o  grain 
(0.00048  to  0.00055  Gm.)  given  hypo- 
dermically,  is  recommended  by  S. 
Solis-Cohen,  Musser,  and  others. 

Paraldehyde,  30  grains  (1.94  Gm.) 
hourly  until  improvement  is  noted,  is 
recommended  by  Mackie  and  others. 
Paraldehyde  administered  in  a  num- 
ber of  cases  of  idiopathic  asthma  and 
other  forms  of  spasmodic  dyspnea 
with  satisfactory  results.  It  not  only 
relieves  the  spasm,  but  it  induces 
tranquil,  refreshing  sleep  without  any 
objectionable  after-effects.  Besides, 
no  evil  results  follow  a  prolonged  use 
of  paraldehyde;  it  does  not  give  rise 
to  a  habit,  and  on  this  account  it  is  a 
much  more  desirable  drug  than  mor- 
phine and  chloral.  Iodide  of  potas- 
sium and  tincture  of  lobelia,  as  a  rule, 
do  much  to  relieve  the  bronchitis  and 
to  lessen  the  spasm,  but  their  effect  is 
immensely  increased  by  securing 
sleep  and  the  prevention  of  the  noc- 
turnal spasms  by  means  of  paralde- 
hyde. The  drug  occasionally  causes 
sickness,  and  for  this  reason  it  proved 
of  no  use  in  a  severe  case  of  long- 
standing bronchitis  and  emphysema. 
Its  disagreeable,  pungent  taste  makes 


it  objectionable  to  children  and  nerv- 
ous patients,  but  it  is  well  disguised 
in  cinnamon  water  and  tincture  of 
orange-peel.  It  acts,  as  a  rule,  so 
rapidly  that  the  dose  ought  to  be 
taken  after  the  patient  has  gone  to 
bed.  In  adults  it  is  best  to  be- 
gin with  a  dose  of  60  minims  (4  c.c), 
and  the  same  dose  has  equally  good 
hypnotic  effect  when  it  has  been 
taken  for  months.  Alexander  Mac- 
Gregor  (Lancet,  Feb.  11,  1899). 

Passion  flower  (passiflora  incar- 
nata)  possesses  hypnotic  and  anti- 
spasmodic powers,  and  in  sufficient 
dosage  it  would  probably  act  as  a 
narcotic  poison.  Even  in  moderate 
doses  it  may  in  some  cases  provoke 
nausea  and  emesis.  The  combination 
of  relaxant  influences  gives  it  pe- 
culiar value  in  allaying  asthmatic 
paroxysms  and  in  preventing  their 
full  development.  It  may  be  given 
in  tincture  or  fluidextract.  The  dose 
is  from  10  to  30  minims  (0.6  to  1.8 
c.c.)  well  diluted  and  given  from 
every  ten  minutes  to  every  half-hour 
until  relief  is  experienced,  emesis 
caused,  or  drowsiness  induced.  Half 
a  fluidounce  (15  c.c.)  of  the  fluidex- 
tract has  personally  never  been  ex- 
ceeded in  the  course  of  two  hours. 
Patients  have  fallen  asleep  after  6 
doses  of  10  to  20  drops  (0.6  to  1.2  c.c.) 
each,  given  every  ten  or  fifteen  min- 
utes, or  after  a  single  dose  of  1 
fluidram.  In  2  out  of  8  cases  its  use 
produced  but  slight  mitigation  of  dis- 
tress, and  was  abandoned.  In  6  cases 
rebellious  to  other  methods  it  gave 
prompt  relief.  S.  Solis-Cohen  (Amer. 
Medicine,  Sept.  14,  1901). 

Of  the  remedies  employed  to  ward 
off  an  attack,  caffeine  iodide  the  most 
useful.  For  patients  who  cannot 
take  even  the  smallest  amounts  of 
iodide  without  symptoms  of  iodism, 
the  writer  gives  5  to  10  grains  (0.32 
to  0.64  Gm.)  of  calcium  chloride  be- 
fore or  after  the  caffeine  iodide.  It 
should  be  remembered  that  they 
cannot  be  dispensed  together,  as  cal- 
cium iodide  is  formed  and  the  calcium 
has  then  no  controlling  influence 
against  iodism. 
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Other  combinations  of  value  are: — 

I. 
IJ  Nitroglyc- 
erin   ....-  gr.  1/^00  to  gr.  Yioo 

(0.0003  to  0.0006  Gm.). 
Sodium 
iodide     . .    gr.  iij  to  gr.  v 

(0.2  to  0.3  Gm.). 
One   dose   to   be   repeated   every   two 
or  three  hours  until  the  attack  subsides. 

II. 
IJ  Sodium    ni- 
trite      gr.  ss  to  gr.  j 

(0.032    to    0.065    Gm.). 
Sodium 

iodide    . .    gr.  iij  to  gr.  v 
(0.2  to  0.3  Gm.). 
Give  every  two  or  three  hours. 

III. 
IJ  Fluidex- 
tract  of 
grindelia 

robusta    .    nixv  to  ttlxxx 
(0.9  to  1.8  CO.). 
Sodium 

iodide     ..    gr.   ij    (0.13  Gm.). 
Nitrogl\c- 

erin  '....   gr.  y^o  (0.0003  Gm.). 
Tincture   of 
euphorbia 

pilulifera.    Tlixx   (1.2  c.c). 
Spt.  of  chlo- 
roform 

q.  s.  ad. .    3j    (4  c.c). 
M.     Sig. :     One  to  2  teaspoonfuls  in 
water   every   two   to    four   hours   while 
the  attack  lasts. 

IV. 

IJ  Fluidextract  of 
grindelia   ro- 
busta, 
Fluidextract  of 

myrtus    chekan, 
Fluidextract   of 
yerba   santa, 

of  each   m.xx  (1.2  c.c). 

Fluidextract   of 

quebracho    .....    3j    (4  c.c). 
M.     Sig. :     One  dose  to  be  taken  in  2 
teaspoonfuls     of     brandy     in     half     a 
tumblerful  of  water. 

Morphine  may  be  given  hypoder- 
mically  in  conjunction  with  hyoscine, 
as  in  the  following: — 

^  Morphine  ■ 

hydro- 
chloride .   gr.  Yq   (0.01  Gm.). 
Hyoscine 
hydro- 
bromide  .   gr.  i/4oo  to  gr.  %oo 

(0.0003  to  0.0006  Gm.). 


To  the  foregoing,  %oo  grain  of  nitro- 
glycerin may  be  added,  or  atropine 
sulphate  may  be  substituted  for  the 
hyoscine. 

As  a  useful  form  of  vaporized  spray 
solution  the  writer  recommends  the 
following: — 

IJ  Cocaine  hydro- 
chloride, 
Atropine  sulphate, 

of  each   gr.  ij   (0.13  Gm.). 

Sodium  nitrite   ..    gr.  x   (0.65  Gm.). 

Glycerin    ttlxx    (1.2   c.c). 

Rose  water,  q.   s. 

ad   Bss   (15  c.c). 

M.  et  sig. :  Five  or  10  minims  to  be 
.  inhaled  through  the  nose  by  means  of  a 
very  fine  vaporizing  spray.  Repeat  at 
intervals  of  twenty  to  thirty  minutes  if 
necessary.  P.  W.  Williams  (Practi- 
tioner, Oct.,  1910). 

Calcium  salts  being  sedatives  of  the 
nervous  system,  it  was  tried  with  suc- 
cess in  13  cases  of  asthma  and  allied 
conditions.  It  was  given  in  the  form 
of  20  Gm.  (5  drams)  calcium  chloride; 
40  Gm.  (10  drams)  simple  syrup, 
and  distilled  vi^ater,  to  400  Gm.  (13 
ounces).  The  patient  took  a  table- 
spoonful  of  this  in  milk  every  two 
hours  for  eight  days.  No  untoward 
by-effects  were  observed  in  any  in- 
stance, and  the  patients  all  said  that 
after  a  day  or  so  they  could  breathe 
and  expectorate  easier  and  their 
sleep  was  no  longer  disturbed.  After 
the  third  day  there  were  no  further 
attacks  in  all  but  2  cases.  Kayser 
(Therap.  Monats.,  March,  1912). 

Antipyrin,  15  grains  (1  Gm.)  being 
given  every  three  hours  until  the 
access  is  relieved,  proves  especially 
effective  in  anemic  cases;  but  such 
large  doses,  are  toxic  in  some  cases. 
Again,  it  sometimes  does  harm  in  in- 
creasing the  severity  of  subsequent 
attacks,  particularly  in  a  case  asso- 
ciated with  bronchitis. 

Caffeine  citrate — 1  to  5  grains 
(0.065  to  0.32  Gm.),  dissolved  in 
warm  water  every  four  hours — is 
especially  effectiA'e  in  bronchial  asth- 
ma and  in  bronchitis  associated  with 
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spasm  of  the  bronchial  tubes.     Theo- 
bromine has  also  given  good  results. 
Theobromine    sodiosalicylate,    pos- 
sessing a  vasodilator  action,  is  very 
useful   in   bronchial   asthma,  both    in 
the  so-called  nervous  type  and  in  the 
catarrhal   form   of  the   aflfection.     At 
the  inception  of  the  attack  the  w^riter 
prescribes    IS    grains    (0.9    Gm.)    dis- 
solved in  water;   if  relief  is   not   ap- 
parent   in    fifteen    minutes    a    second 
dose  is  given;  rarely  is  a  third  neces- 
sary.   In  most  instances  the  condition 
is   much   ameliorated  and   sometimes 
the  attack  is  terminated  entirely.    No 
tolerance  to  the  drug  is  established, 
and  it  may  be  taken  daily  for  a  con- 
siderable period.     Renal  and  circula- 
tory   lesions    may    contraindicate    its 
administration.       Von     den     Velden 
(Munch,  med.  Woch;,  Bd.  xiv,  S.  697, 
1907). 
Glonoin,    composed    of    1    part    of 
nitroglycerin  to  99  parts  of  alcohol, 
given   in   doses   of   %oo   to   %o   grain 
(0.00065  to  0.0013  Gm.),  acts  rapidly 
in  some  cases;  but  even  in  these  its 
effects  are  frequently  only  temporary. 
From  2  to  5  drops   (0.12  to  0.3  c.c.) 
of  a   1 :  100  solution  of  nitroglycerin 
(if  there  is  but  little  emphysema  and 
no  cardiac  disorder)  are  recommended 
by  Woodbury  and  Hoffmann. 

Laborde's  rhythmic  traction  of  the 
tongue  might  be  tried  when  no  reme- 
dies are  within  reach.  The  organ 
being  held  by  the  fingers,  covered  by 
a  napkin,  it  is  drawn  out  at  regular 
intervals,  eighteen  to  twenty  times  a 
minute,  imitating  the  respiratory 
rhythm. 

2.  Prevention  of  ParoKysm. — As 
already  stated,  the  phenomena  ob- 
served in  the  chest  walls  and  lungs 
may  be  due  to  reflex  action,  the  pri- 
mary factors  of  which  may  be  located 
in  the  nasopharyngeal  tract,  the  ear, 
the  digestive  tract,  and  the  genital 
organs. 


Careful  examination  of  all  the  or- 
gans becomes,  therefore,  imperative. 
The  nose  and  stomach  are,  doubtless, 
most  frequently  at  fault.  In  the  nasal 
cavities  the  lesions  met  with  in  the 
majority  of  cases  are  nasal  polypus, 
deflected  septum,  and  turbinal  hyper- 
trophy. The  sinuses  including  the 
antrum  may  also,  when  diseased, 
cause  asthma  reflexly.  Active  meas- 
ures to  remove  any  of  these  abnor- 
malities should  be  instituted  when- 
ever found,  although  they  may  not 
apparently  interfere  with  the  physio- 
logical functions  of  the  nose. 

View   based    on   over  400  cases   of 
various     kinds     of    asthma    that    the 
asthmatics     who     present     no     gross 
nasal  lesions  and  no  subjective  nasal 
symptoms  are  those  who  receive  most 
relief  by  intranasal  treatment.    Of  402 
recorded   cases    only   14   obtained   no 
relief,  and,  of  these,  3  suffered  from 
polypi   and  2  from   such   pronounced 
deflections  of  the  septum  that  it  was 
impossible     to     apply     the     galvano- 
cautery     without     doing     operations 
which  were   declined.     Only  8  cases 
that  presented  no  gross  nasal  lesions, 
out  of  346  cases  treated,  obtained  no 
relief,  and,  of  these,  3  were  seen  by 
the  writer  only  three  times  and  1  four 
times.     Of  the  remaining  4  cases,   1 
was    a    pronounced-  morphinomaniac. 
Francis     (Jour.     Royal     Army    Med. 
Corps,  Nov.,  1904). 
That  permanent  relief  is  to  be  ex- 
pected in  one-half  of  the  cases  cannot 
be    affirmed.      An    average    of    about 
20  per  cent.,  however,  probably  rep- 
resents the  cures  obtained  by  rhinol- 
ogists  at  large  by  the  surgical  meas- 
ures in  the  nasal  cavities. 

Disorders  of  digestion,  by  serving 
as  prehminary  factors  of  imperfect 
metabolism,  very  frequently  act  as 
starting  points  of  paroxysms  in  asth- 
matic individuals.  Indeed,  the  major- 
ity of  patients  soon  learn  that  certain 
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articles  otf  food  and  any  indiscretion 
as  to  quantity  or  as  to  the  time  of 
the  day  at  which  aliments  are  par- 
taken of  may  give  rise  to  an  exacer- 
bation of  their  trouble.  Experience 
teaches  them  that  the  greatest  dis- 
cretion should  be  observed ;  that 
easily  digested  food  should  alone  be 
taken,  especially  toward  evening, 
and  that  wines  and  alcoholic  bever- 
ages had  best  be  avoided,  owing  to 
their  inhibitory  influence  over  the 
various  digestive  processes.  Gaseous 
liquids  are  also  pernicious  by  caus- 
ing dilatation  of  the  stomach  and 
pressure  upon  the  overlying  dia- 
phragm. Butchers'  meat,  greasy 
soups,  coffee,  sweets,  and  other  sub- 
stances tending  to  the  formation  of 
urea  are  contraindicated.  Milk,  fish, 
eggs,  and  vegetables  (except  beans 
and  rye)  should  form  the  bulk  of  the 
patient's  diet. 

Under  this  head  belong  also  the 
agents  which  enhance  catabolism  of 
the  toxic  wastes,  to  which  the  attacks 
are  due  in  a  large  proportion  of  sub- 
jects. Diphtheria  antitoxin  probably 
procures  its  benefit  by  a  process  of 
this  kind,  increasing  directly  the  anti- 
bodies in  the  blood-stream,  but  its 
use  is  attended  with  considerable 
danger,  having  caused  several  deaths. 
Its  use  is,  therefore,  not  advocated  in 
view  of  the  fact  that  many  safe  reme- 
dies of  equal  value  are  available. 

Late  in  October,  1906,  the  writer 
heard  of  a  physician  who  had  had 
asthma,  and  while  attending  a  case 
of  diphtheria  had  given  himself  a 
prophylactic  injection  of  2000  units  of 
diphtheria  antitoxin.  Strange  to  say, 
his  asthma  cleared  up.  It  not  only 
protected  him  against  diphtheria,  but 
completely  relieved  his  asthma. 

After  some  correspondence,  and 
knowing  from  experience  it  could  do 


no  harm,  on  Nov.  14,  1906,  the  writer 
injected  4000  units  of  Mulford's 
diphtheria  antitoxin.  For  five  days 
he  experienced  no  result,  when  he 
had  a  slight  chill,  followed  by  a  tem- 
perature of  102°  F.,  urticaria,  and 
slight  rheumatic  pains  of  joints. 
Since  this  time  he  has  entirely 
escaped  asthmatic  attacks. 

Three  months  have  now  passed 
without  a  single  attack  of  asthma, 
and  the  writer  is  in  better  general 
health  than  for  many  years,  and  feels 
that  the  profession  should  know  the 
results  in  his  case.  How  diphtheria 
antitoxin  prevents  asthma  he  does 
not  know.  For  how  long  it  prevents 
it  he  is  waiting  to  find  out.  F.  E. 
Kitzmiller  (Jour.  Amer.  Med.  Assoc, 
March  23,  1907). 

Sixty  cases  of  asthma  treated  by 
diphtheria  antitoxin.  In  nearly  all 
of  the  patients  treated  in  whom 
there  was  no  organic  disease  relief 
that  was  apparently  permanent  was 
afforded.  The  writer's  method  is  to 
give  about  2000  units  for  the  first 
dose  and,  if  the  symptoms  returned, 
to  give  a  larger  dose  and  repeat  daily 
until  relief  is  afforded.  He  was  him- 
self a  sufiferer  from  asthma  and  ob- 
tained relief  from  the  use  of  anti- 
toxin. J.  A.  Reuter  (N.  W.  Medicine, 
March,  1908). 

Having  published  a  letter  asking 
for  reports  of  cases  in  which  the  in- 
jection of  diphtheria  antitoxin  had 
been  followed  by  alarming  symptoms 
of  death,  especially  noting  whether 
there  was  any  history  of  asthma  in 
the  cases,  out  of  23  cases  in  which 
the  information  was  definite  and 
positive,  16  gave  a  history  of  some 
form  of  respiratory  disease.  Six  of 
the  16  patients  died  and  10  went  into 
a  state  of  collapse,  with  final  recov- 
ery. Seven  of  the  23  gave  no  history 
of  a  respiratory  distress.  Four  of 
the  7  cases  died,  and  3  went  into  a 
state  of  collapse,  with  final  recovery. 
There  is  a  danger  if  any  form  of 
horse  serum  is  used  in  subjects  who 
have  suffered  from  any  form  of 
respiratory  embarrassment  such  as 
asthma,  the  so-called  cardiac  or  renal 
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asthma;  hay  fever,  with  resulting 
asthma,  subjects  liable  to  irritation 
of  the  mucous  membranes  when 
about  a  horse  or  stable.  Collapse  or 
death  was  accompanied  by  a  respira- 
tory crisis,  and,  when  death  occurred, 
it  took  place  usually  in  less  than  ten 
minutes  from  the  time  of  injection. 
H.  F.  Gillette  (Jour.  Amer.  Med. 
Assoc,  Feb.   13,   1909). 

Although  convinced  that  antitoxin 
gives  some  positive  relief  in  asthma, 
there  is  a  large  psychical  element  in- 
volved. The  writer  has  therefore 
ceased  to  use  antitoxin.  Parker 
(N.  Y.  State  Jour,  of  Med.,  Jan., 
1911). 

Pituitary  gland,  recommended  by  S. 
SoHs-Cohen,  and  corpus  luteum  prob- 
ably produce  their  effects  by  stimu- 
lating- the  structures  which  produce 
antibodies.  Thyroid  gland  is  now 
known  to  favor  the  production  of 
opsonins.  These,  by  sensitizing  the 
toxic  wastes,  render  them  more  vul- 
nerable to  the  action  of  the  anti- 
bodies, thus  reaching  the  same  results 
indirectly.  I  find  1  grain  (0.065  Gm.) 
of  the  desiccated  thyroid  three  times 
daily  necessary  to  obtain  satisfactory 
results.  Large  doses,  by  promoting 
excessive  tissue  waste,  do  more  harm 
than  good. 

Thyroid  and  corpus  luteum  prep- 
arations were  found  valuable  in  7  out 
of  14  cases.  Thyroid  was  beneficial 
in  6  cases;  corpus  luteum,  in  1.  The 
writer  began  with  dose  of  only  % 
grain  (0.025  Gm.)  of  the  powdered 
thyroid,  given  in  cachet  once  daily, 
increased  later  to  Ij^  grains  (0.10 
Gm.).  Asthmatic  paroxysms  ceased 
or  were  greatly  diminished.  These 
agents  are  also  useful  in  asthmatoid 
dyspnea  of  renal  and  gastric  cases 
and  in  ordinary  nasal  asthma  or  hay 
asthma.  Leopold-Levi  and  H.  de 
Rothschild  (Bull,  med..  May  14,  1910). 
Preparations  of  the  pituitary  gland, 
and  more  especially  of  the  infundib- 
ulum  or  posterior  lobe,  recommended. 


There  are  at  least  two,  and  pos- 
sibly several,  good  commercial  prep- 
arations now  available.  From  the 
recoveries  personally  observed  to 
follow  their  use  in  Quincke's  edema, 
asthma,  recurrent  erythema,  and 
other  angioneuroses,  as  well  as  their 
effects  in  "opening"  the  nasal  pass- 
ages, they  are  probably  superior  to 
the  adrenal  preparations  in  all  varie- 
ties of  hay  fever.  The  action  is 
slower,  but  more  persistent.  The 
pituitary  extracts  may  be  used  both 
topically  and  systematically.  While 
more  effective  by  hypodermic  injec- 
tion, they  also  produce  clinical  re- 
sults when  administered  by  the  mouth 
— another  advantage  over  the  ad^-enal 
extracts.  S.  Solis-Coheri  (Med.  Rec, 
May  28,  1910). 

3.  Curative  Measures.  —  The  re- 
moval of  whatever  organic  disorder 
that  may  be  present,  whether  located 
in  the  nasal  cavities,  stomach,  genital 
tract,  etc.,  is,  of  course,  the  primary 
feature  of  the  treatment  of  a  case 
when  the  existence  of  any  such  dis- 
order can  be  distinctly  established. 
The  chances  of  cure  are  greatly  in- 
creased when  a  localized  affection  is 
present,  even  if  only  concomitantly, 
as  successful  treatment  of  the  latter 
entails  the  removal  of  a  disturbing 
element  of  which  the  sympathetic 
system  at  large  and  the  vasomotors 
in  particular  bear  the  brunt.  Dia- 
thetic affections, — syphilis,  for  in- 
stance,— and  any  of  the  conditions 
mentioned  of  which  uricacidemia  is 
the  most  prominent  type,  also  require 
active  interference.  Considerable  im- 
provement, and  in  some  cases  cure, 
may  be  expected  if  a  proper  diagnosis 
of  the  primary  etiological  factor  is 
established  and  the  proper  measures 
instituted. 

Underlying  the  varieties  of  primary 
disorders,  to  which  mention  has  just 
been  made,  are  others  that  may  be 
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classed  as  complications.  These  are 
usually  present  whatever  may  be  the 
primary  cause  of  the  disease.  Most 
prominent  among  these  are:  1.  The 
general  neurosis  forming  the  basis  of 
the  asthmatic  paroxysms,  which  may 
have  assumed  a  chronic  type  through 
depravity  of  the  nerve-centers.  2. 
Inflammatory  lesions  of  the  bronchial 
tract,  which,  through  the  supplemen- 
tary congestion  induced  by  an  un- 
usual atmospheric  condition  or  a 
dietetic  error,  may  suddenly  cause  a 
paroxysm.  3.  Alalformation  of  the 
thorax, — the  "barrel-chest,"  due  to 
excessive  distention,  which  may  pre- 
vent the  expulsion  of  a  sufficient 
^amount  of  tidal  air  and  interfere  with 
oxygenation, — a  condition  present  in 
the  great  majority  of  cases  and  a 
potent  element  in  the  causation  of 
suffering. 

When,  therefore,  judicious  treat- 
ment of  any  abnormal  condition  of 
the  upper  respiratory,  digestive,  or 
genitourinary  tract  or  the  circulatory 
and  hepatic  systems  does  not  yield 
satisfactory  results,  it  is  probably  due 
to  the  fact  that  either  one,  two,  or 
all  three  of  the  conditions  outlined 
complicate  the  case.  In  the  vast 
majority  of  cases  of  long  standing 
the  entire  symptom-complex  is  pres- 
ent :  a  pernicious  cycle  that  only 
persistent  effort  on  the  part  of  the 
physician  can  command.  An  impor- 
tant feature  is  to  insure  free  action 
of  the  intestines.  Olive  oil,  4  ounces 
(120  Gm.)  injected  into  the  rectum 
on  retiring,  and  kept  therein  until 
morning,  insures  an  evacuation. 

The  writer  prescribes  a  powder  of 
calomel,  from  ^  to  2  grains  (0.032 
to  0.13  Gm.),  according  to  the  habit 
of  the  patient,  accompanied,  of  course, 
by  some   of  the  usual   antispasmodic 


remedies,  and  his  experience  is  that 
relief  is  rapidly  obtained,  even  before 
purgation  takes  place.  Other  cathar- 
tic drugs  do  not  seem  to  have  the 
same  effect  or  certainly  not  so 
rapidly,  and  the  ease  with  which  all 
the  powder  or  tablet  is  taken  is  an 
important  factor.  C.  B.  F.  Tivy  (Brit. 
Med.  Jour.,  Sept.  25,  1909). 

From  numerous  clinical  observa- 
tions the  writer  is  led  to  conclude 
that  bronchial  asthma  is  frequently 
dependent  upon  enterogenous  auto- 
intoxication. He  succeeded  in  bring- 
ing about  a  permanent  cure  in  cases 
of  this  type  by  combating  the  chronic 
coprostasis  present,  and  recommends 
that  particular  attention  be  paid  to 
regulation  of  this  eliminatory  func- 
tion in  all  cases  of  asthma.  By  way 
of  illustration  he  cites  the  case  of  a 
boy  8  years  old  who  had  long  been 
subject  to  asthmatic  attacks.  Though 
defecation  occurred  regularly  every 
day,  examination  revealed  the  pres- 
ence of  a  large  amount  of  hardened 
residual  material  in  the  large  intes- 
tine. Injections  of  oil  were  given  to 
clear  out  the  bowel,  and  the  asthmatic 
paroxysms  thereupon  ceased  and  have 
not  reappeared.  Similarly,  in  a 
woman  of  42  subject  to  violent  asth- 
matic attacks  the  latter  disappeared 
when  her  chronic  constipation  was 
relieved.  They  reappeared  nine  years 
later,  again  in  association  with  chronic 
constipation,  but  ceased  when  the 
bowel  functions  were  re-established. 
W.  Ebstein  (Deut.  med.  Woch.,  Oct. 
19,  1911). 

Asthenia  may  be  said  to  be  present 
in  all  cases  of  asthma.  This  is  met 
most  satisfactorily  by  strychnine  in 
increasing  doses,  beginning  for  adults 
with  %o  grain  (0.0011  Gm.)  after 
each  meal  and  gradually  bringing  the 
dose  up  to  %o  grain  (0.0032  Gm.) 
during  a  period  covering  two  months. 

The  case  should,  of  course,  be  care- 
fully watched,  and,  if  the  physio- 
logical effects  of  the  drug  appear,  the 
dose  of  strychnine  should  be  reduced. 


ASTHMA    (SAJOUS). 


243 


Static  electricity,  b}^  stimulating-  the 
peripheral  vasomotors,  greatly  en- 
hances the  action  of  the  strychnine, 
and,  in  fact,  is  a  necessary  accom- 
paniment. Daily  sittings  of  fifteen 
minutes  each  are  required  to  sustain 
the  l)eneficial  effects  obtained.  The 
high-frequency  current  has  also  been 
used  with  success. 

The  application  of  the  high-fre- 
quency interrupted  current  to  the 
vagus,  accessorius,  phrenic,  and  33^11- 
pathetic  nerves  produces  an  anes- 
thetic effect,  relieves  the  breathing 
after  a  few  minutes,  and  after  several 
sittings  often  permanently  terminates 
the  asthma.  The  positive  electrode 
should  be  placed  on  the  lateral  tri- 
angle of  the  neck  or  in  the  nose. 
The  writer  also  finds  the  use  of 
electricity  in  this  manner  useful  in 
other  pains  or  diseases  of  the  nerves, 
such  as  migraine,  intercostal  neural- 
gia, angina  pectoris,  lumbago,  sci- 
atica, and  pain  in  the  larynx.  Otto 
Gunzel  (Med.  Klinik,  Aug.  8,  1909). 

When  bronchial  lesions  are  present, 
— they  are  invariably  discernible  in 
true  asthma, — the  treatment  should 
begin  by  a  course  of  iodide  of  potas- 
sium, rapidly  increasing  the  dose  from 
5  to  30  grains  (0.32  to  1.94  Gm.)  three 
times  a  day.  To  avoid,  as  much  as 
possible,  gastric  disturbances,  it 
should  be  administered  in  not  less 
than  a  half-tumblerful  of  pure  water  at 
first,  and  in  a  tumblerful  when  larger 
doses  are  to  be  taken.  Fowler's  solu- 
tion, 3  minims  (0.18  c.c.)  three  times 
a  day,  generally  counteracts  the  erup- 
tion and  other  unpleasant  effects 
of  iodide  of  potassium,  and  should 
be  administered  simultaneously  if 
need  be.  After  a  couple  of  months 
the  str3-chnine  and  static  electricity 
course  may  be  begun.  Iodide  of 
potassium  is  contraindicated  in  cases 
in    which    there    is    a    tendency    to 


liemoptysis,  or  when  there  is  an  in- 

fraglottic  disorder. 

Treatment  in  the  intervals  between 
paroxysms  should  be  addressed  to  the 
etiological  factors  acting  reflexly — 
deflected  nasal  septa,  sensitive  points 
near  the  inferior  turbinates,  disor- 
dered stomachs,  and  constipation — ■ 
and  a  reduction  cure  where  obesity  is 
present.  The  sheet-anchor  in  the 
drug  treatment  of  asthma  is  iodine. 
A  prolonged  course  of  10  to  15  grains 
(0.65  to  1  Gm.)  of  potassium  iodide, 
three  times  daily,  should  first  be 
given,  and  thereafter  ten-day  periods 
of  the  use  of  the  drug  alternated  with 
ten-day  periods  of  intermission.  I.  I. 
Lemann  (Amer.  Jour.  Med.  Sci.,  Dec, 
1911). 

Hydrotherapy  in  the  form  of  cer- 
vical or  spinal  cold  douches  has  also 
been  advocated. 

The  writer  confirms  Muck's  an- 
nouncement in  regard  to  the  efficacy 
of  the  sudden  application  of  a  jet  of 
cold  water  to  the  back  of  the  neck  as 
a  means  of  controlling  an  attack  of 
asthma.  This  is  one  of  the  most 
powerful  means  of  acting  on  the 
respiration.  The  patient  stoops  over, 
and  cold  tap  water  is  poured  on  the 
back  of  the  neck  from  a  pitcher  hold- 
ing over  a  gallon,  held  about  two  feet 
above;  this  is  kept  up  for  from  half 
a  minute  to  a  minute  and  a  half,  or  a 
strong  jet  of  water  is  applied  through 
a  tube  from  the  h)rdrant.  Marcuse 
(Miinch.  med.  Woch.,  Oct.  5,  1909). 

The  barrel-chest,  when  due  to  the 
disease,  is  only  met  with  in  advanced 
cases.  But,  whether  present  or  not, 
the  conditions  acting  as  its  causes  are 
generally  present,  namely:  weakness 
of  the  muscles  concerned  in  the  per- 
formance of  the  respiratory  act,  in- 
cluding the  diaphragm.  The  treat- 
ment of  all  cases  of  asthma  should, 
therefore,  include  measures  designed 
to  increase  nutrition  of  these  muscles 
and  the  activity  of  their  nervous  sup- 
ply.    Strychnine  fulfills  the  later  ob- 
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jects,  but  it  must  be  assisted  by 
complementary  measures  designed  to 
localize,  as  it  were,  its  beneficial 
influence. 

For  the  superficial  muscles  of  the 
chest,  massage,  first  along  the  inter- 
costal spaces,  then  over  the  large 
muscles,  the  deltoids  especially;  the 
outline  of  the  muscles  should  be 
borne  in  mind  and  the  active  pres- 
sure exerted  along  the  muscular  fibers 
toward  the  arterial  trunk  supplying 
each  set.  For  the  diaphragm  the 
faradic  current  alone  is  of  service,  the 
negative  pole  being  applied  over  the 
course  of  the  phrenic  nerve  just  above 
the  clavicle  and  the  positive  over  the 
xiphoid  cartilage.  The  sponges  be- 
ing fully  moistened  with  salt  water 
and  applied,  the  patient  is  directed  to 
empty  his  lungs  of  air,  then  to  only 
inflate  them  partially,  and  to  continue 
this  restricted  respiratory  act  during 
the  entire  sitting, — about  five  minutes 
at  first,  then  ten  minutes.  The 
oftener  this  procedure  will  be  under- 
taken, the  sooner  will  satisfactory 
results  be  attained. 

At  home  the  patient  will  enhance 
the  effects  produced  by  a  daily  calis- 
thenic  exercise,  consisting  in  bringing 
the  fists  up  to  the  shoulders  and 
approximating  the  elbows  anteriorly 
as  much  as  possible  with  each  ex- 
piration. Chairs  have  been  invented 
by  means  of  which  the  exaggerated 
expansion  of  the  thorax  may  be 
counteracted. 

It  is  not  enough  to  keep  doors  and 
windows  open  and  sleep  in  a  room; 
much  better  results  are  obtained  by 
sleeping  on  the  veranda,  a  fact 
noticed  by  others  and  the  writer 
himself.  This  is  due  in  part  to  the 
fact  that  the  veranda  is  more  fre- 
quently and  fully  sunlit.  Sometimes 
a    single    member    of    a    family    con- 


stantly suffers  from  colds;  it  often 
happens  that  this  person  alone  occu- 
pies the  only  room  deprived  of  sun- 
light. Jackson  (Australasian  Med, 
Gaz.,  May  20,  1908). 

Success  in  the  cure  of  chronic 
bronchitis  has  been  obtained  by  the 
writer  by  systematic  courses  of  deep 
breathing.  The  exercises  are  done 
with  the  trunk  bare,  before  a  large 
mirror,  inspiring  through  the  nose 
and  expiring  through  the  mouth. 
Some  persons  breathe  too  super- 
ficially or  they  contract  the  ab- 
dominal muscles  during  inspiration. 
This  latter  bad  habit  can  be  one  of 
the  factors  in  bronchitis  and  asthma, 
and  it  must  be  combated  and  the  pa- 
tients taught  to  breathe  properly  and 
not  to  cough  except  to  expel  the 
secretions.  These  exercises  in  deep 
breathing  improve  the  general  health 
to  a  remarkable  extent,  and  cure 
chronic  constipation,  and  regulate  the 
circulation  until  the  patient  says  that 
he  "feels  like  a  new  man."  The 
writer  affirms  that,  systematically 
practised,  deeper  breathing  is  not 
only  the  most  certain  expectorant, 
but  also  the  only  one  that  is  entirely 
harmless.  The  only  drawback  is  a 
slight  dizziness  sometimes  noticed  at 
first,  evidently  a  sign  of  anemia  of 
the  brain,  but  it  occurs  only  at  first. 
No  other  system  except  that  of  loco- 
motion is  so  much  under  the  control 
of  the  will  as  the  respiratory  system, 
and  he  believes  that  respiratory 
therapy  promises  good  results  in 
many  morbid  conditions  in  heart  and 
blood-vessels,  skin  and  nervous  sys- 
tem, and  in  metabolic  disturbances. 
H.  E.  Knopf  (Berl.  klin.  Woch.,  June 
22,  1908). 

There  are  asthmogenic  points  in 
the  bronchi  as  well  as  in  the  upper 
respiratory  tract.  By  attacking  these 
points  directly  by  topical  endobron- 
chial applications  of  cocaine,  epi- 
nephrin  solution,  etc.,  there  has  been 
laid  the  foundation  for  a  new  means 
of  combating  and  conquering  bron- 
chial asthma.  The  writer  has  treated 
in  this  manner  S3  patients;    of  these. 
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21  were  cured  by  a  single  endobron- 
chial application,  and  14  after  re- 
peated treatment.  The  other  patients 
were  more  or  less  improved,  while 
in  7  there  was  no  improvement.  W. 
Freudenthal  (N.  Y.  Med.  Jour.,  June 
24,  1911). 

The  patient  should  also  be  taught 
to  obtain  control  over  his  respiratory 
muscles.  As  stated  by  Talma,  the 
spasm  of  the  respiratory  passages 
may  be  produced  voluntarily  by  the 
majority  of  asthmatic  patients  and 
by  many  normal  individuals.  Almost 
all  asthmatics  can  contro<l  the  spasms 
even  during-  an  attack,  but  certainly 
during  the  period  of  remission.  The 
muscles  of  the  respiratory  passages 
are  either  under  the  control  of  the 
will  or  may  be  brought  under  such 
control.  As  a  consequence  of  these 
conclusions  the  importance  of  re- 
spiratory gymnastics  for  asthmatic 
patients  is  patent.  The  number  of 
respirations  per  minute  must  be  re- 
duced and  expirations  performed 
slower  and  more  completely.  The 
spasm  of  the  muscles  will  thus  be 
controlled.  The  speech  must  be 
regulated,  and  while  speaking  the  pa- 
tient must  inspire  slowly  and  deeply. 
The  asthmatic  must  learn  to  main- 
tain the  proper  tension  of  the  mus- 
cles of  the  neck,  chest,  and  abdomen. 

Compressed  air,  the  patient  being 
placed  in  pneumatic  air-chamber  in 
which  the  air  has  beeii  condensed,  is 
of  great  value  in  bronchial  asthma 
and  secondary  emphysema.  Unfor- 
tunately, the  apparatus  required  is  so 
bulky  and  expensive  that  it  is  hardly 
ever  at  the  disposal  of  the  physician. 
Expiration  into  rarefied  air  is  of 
signal  value  in  spasmodic  asthma, 
the  apparatuses  of  Waldenburg  and 
Solomon  Solis-Cohen  being  especially 
efficient  for  the  purpose.     I  employ 


the    Guillemin    hydraulic    apparatus, 

(jwing  to  the  fact  that  no  weights  are 
required  and  because  its  diminutive 
size  causes  it  to  occupy  but  little 
room  as  compared  with  other  instru- 
ments. 

Strophanthus,  10  grains  (0.65  Gm.) 
three  times  a  day,  has  been  credited 
with  curative  properties,  but  the  best 
tliat  can  be  said  of  this  drug  is  that  it 
seems  to  lengthen  the  interparoxys- 
mal  periods. 

Intralaryngeal  injections  for  the 
purpose  of  reducing  the  catarrhal 
process  of  the  bronchial  mucous 
membrane  have  been  followed  by 
satisfactory  results. 

The  quantity  of  the  solution  in- 
jected and  the  amount  of  the  agents 
contained  in  each  injection  must,  of 
course,  be  in  accordance  with  the  pa- 
tient's age  and  condition.  Bowie, 
referring  to  the  solutions  described 
below,  states  that  1  dram  (4  Gm.) 
will  be  sufficient  for  a  child  from  5 
to  10  years  of  age,  2  drams  (8  Gm.) 
from  10  to  15;  after  this,  from  3  to  5 
drams  (12  to  20  Gm.)  will  suffice  at 
each  sitting. 

First  solution:  a  5,  10,  15,  or  20 
per  cent,  solution  of  menthol  in  alm- 
ond oil. 

Second  solution :  2  to  5  minims 
(0.12  to  0.3  c.c.)  of  a  2>^  per  cent, 
solution  of  pure  crystals  of  iodine  in 
almond  oil  added  to  each  dram  of  the 
first  solution. 

Third  solution:  5  minims  (0.3 
c.c.)  of  a  10  per  cent,  solution  of  oil 
of  hops  in  almond  oil  added  to  each 
dram  of  the  first. 

X-rays  and  electric  light  baths  have 
also  had  advocates,  but  these  meas- 
ures have  been  insufficiently  tried  to 
warrant  more  than  a  mention  of  the 
fact. 
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Having  examined  a  patient  with 
severe  bronchial  asthma  by  the 
X-rays,  the  patient  found  that  his 
asthma  was  favorably  influenced. 
The  writer  thereafter  applied  the  X- 
rays  systematically  in  a  large  number 
of  cases  of  chronic  bronchitis  and 
bronchial  asthma.  Results  as  deter- 
mined by  the  amount  of  sputum:  In 
one  case  it  dropped  from  150  c.c.  to  80 
c.c.  (9  to  5  minims)  in  three  days 
after  the  X-ray  exposure.  Another 
patient,  a  man  of  62,  had  been  cough- 
ing and  expectorating  for  months. 
The  day  before  the  X-ray  exposure 
the  amount  of  sputum  was  170  c.c, 
the  day  following  140,  then  110,  50, 
and  decreased  to  40  c.c.  by  the  six- 
teenth day,  and  expectoration  had 
entirely  ceased  by  the  end  of  the 
fifth  week.  In  every  instance  the 
amount  of  sputum  dropped  nearly 
one-half  the  day  after  the  exposure, 
and  progressively  declined  thereafter. 
Every  patient  was  favorably  influ- 
enced, and  the  improvement  or  the 
complete  cessation  of  the  expectora- 
tion and  asthma  persisted  for  months. 
Schilling  (Miinch.  med.  Woch.,  liii, 
Nu.  37,  1906). 

Electric  light  baths  in  cases  of 
bronchial  asthma  give  excellent  re- 
sults even  in  severe  cases.  The  treat- 
ment cannot  be  used  during  the 
paroxysms,  but  it  can  be  employed 
soon  after  the  dyspnea  has  abated. 
Strict  individual  attention  and  care- 
ful supervision  of  the  patient  are 
necessary.  In  severe  cases  it  is  well 
to  commence  with  local  applications 
to  the  chest  while  the  patient  lies 
quietly  in  bed.  As  a  rule,  however, 
the  baths  before  mentioned  can  be 
given.  The  duration  of  the  first  bath 
should  be  five  to  six  minutes,  and  at 
the  very  most  twenty  minutes.  After 
the  seance  the  patient  generally  has 
a  warm-water  bath,  and  should  then 
remain  for  two  hours  in  bed.  Most 
definite  results  follow  this  mode 
of  treatment  in  cases  of  long-stand- 
ing asthma.  The  catarrhal  sounds 
disappear  even  after  the  first  bath. 
The  objective  signs  in  the  chest  gen- 
erally  become   normal,   and   the   sub- 


jective symptoms,  such  as  insoinnia 
and  dyspnea,  at  the  same  time 
disappear.  The  entire  duration  of 
the  treatment  is  from  four  to  six 
weeks,  but  in  some  cases  a  fortnight's 
treatment  suffices.  Strumpell  (Med. 
Klinik,  Xo.  1,  1908). 

The  incandescent  light  baths  induce 
active  hyperemia  of  the  skin,  reduc- 
ing the  congestion  in  the  bronchi, 
while  the  heat  causes  a  reflex  pro- 
longation of  the  respiration.  The 
baths  should  be  supplemented  by 
breathing  exercises  to  lengthen  the 
phase  of  expiration  while  the  patient 
emits  a  musical  note.  The  writer  has 
cured  a  number  of  patients  by  these 
breathing  exercises,  the  cure  remain- 
ing complete  for  over  two  years. 
Hofbauer  (Med.  Klinik,  June  5, 
1910). 

'\\nien  the  asthma  occurs  in  con- 
nection with  pregnancy  viburnum 
prunifolium  is  a  valuable  remedy.  If 
fhere  should  be  any  indication  of 
abortion,  chloral  hydrate  may  be  ad- 
ministered simultaneously. 

Climate  is  thought  to  bear  con- 
siderable influence  upon  the  explosion 
of  asthmatic  paroxysms.  The  fact  is 
that  very  few  cases  are  permanently 
cured  by  a  change  of  residence,  and 
that  practically  all  are  momentarily 
benefited  by  any  change  they  may 
make.  Thus,  removal  from  the  purest 
mountain  air  to  the  dusty  air  of  a 
large  city  is  fraught  with  momentary 
relief.  It  is  probable  that  the  change 
of  diet  and  habits  has  much  to  do 
with  the  result  attained,  unless  the 
paroxysms  are  greatly  under  the  in- 
fluence of  bronchial  catarrh,  when  the 
removal  from  a  cold  and  damp  cli- 
mate to  a  warm  and  dry  one  may 
prove  of  lasting  benefit.  In  seeking 
for  a  climate  it  is  well  to  remember 
that,  as  stated  by  Briigelmann,  for  a 
time  immunity  from  attacks  may  be 
apparent,   but   finally   acclimatization 
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takes  place  and  the  symptoms  reap- 
pear. F.  I.  Knight  reported  the  case 
of  a  physician  who  changed  his  resi- 
dence and  practice  several  times  dur- 
ing his  life,  on  account  of  asthma, 
and  who  finally  got  relief  by  going 
back  to  the  place  from  which  he 
started. 

While  Arizona  stands  first  as  a 
climate  for  all  respiratory  diseases, 
Tucson  heads  the  list  of  its  cities  for 
such  patients.  It  has  an  elevation  of 
about  4000  feet;  its  annual  rainfall  is 
from  8  to  10  inches;  its  mean  average 
annual  humidity,  Z6  per  cent.  It  is 
free  from  wind,  dust,  and  sudden 
changes  of  temperature.  Bell  (Bost. 
Med.  and  Surg.  Jour.,  Apr.  25,  1901). 
A  high,  dry  air,  such  as  Mont-dore- 
les-Bains  in  France,  the  Engadine,  or 
Colorado,  is  more  suitable  than  the 
seaside  for  the  spasmodic  condition, 
but  where  there  is  much  catarrh  it  is 
more  important  to  choose  a  warm,  dry 
climate  or  seaside  air  and  sandy  soil, 
with  the  object  of  curing  the  catarrh. 
Places  such  as  Bournemouth,  Has- 
tings, and  the  Ascot  district  are  suit- 
able. High  altitudes  are  also  un- 
suitable for  emphysema.  E.  Cautley 
(Clinical  Jour.,  Feb.  27,  1907). 

The  climate  of  St.  Moritz,  Switzer- 
land, has  a  remarkable  action  on  the 
exudative  diathesis  and  especially  on 
one  of  its  principal  manifestations, 
bronchial  asthma.  The  general  health 
improves,  the  blood  picture  shows 
marked  benefit,  and  the  nervous  sys- 
tem gains  tone.  It  is  a  familiar  fact, 
states  the  writer,  that  the  constitu- 
tional diseases  are  much  rarer  among 
the  inhabitants  of  mountain  districts 
than  elsewhere,  and  when  they  occur 
they  are  of  a  milder  type.  His  16 
child  patients  with  bronchial  asthma, 
brought  up  into  the  mountains  as 
the  last  resort,  after  failure  of  all 
other  measures,  had  no  further  at- 
tacks. A.  V.  Planta  (Correspondenz- 
Blatt  f.  schweizer  Aerzte,  May  1, 
1911). 

Charles  E.  de  M.  Sajous, 

Philadelphia. 


ASTIGMATISM.— This  term,  pro- 
posed by  Dr.  Whewell,  has  been 
adopted,  with  slight  modification,  in  all 
modern  languages.  The  shorter  form 
astigmia  is  coming  more  into  general 
use. 

DEFINITION.— That  error  of  re- 
fraction by  reason  of  which  rays, 
coming  from  a  single  point  and  passing 
through  the  refractive  surfaces  of  the 
eye,  are  not  turned  toward  a  single 
point,  and,  therefore,  cannot  be  per- 
fectly focused  on  the  retina.  The  word 
astigmatism  is  often  used  alone  to 
denote  regular  astigmatism. 

IRREGULAR  ASTIGMATISM. 
DEFINITION.— The  form  of  astig- 
matism arising  from  irregularity  of  a 
refractive  surface  or  of  the  refractive 
index  of  the  cornea  or  lens,  so  that 
rays  passing  through  different  parts 
of  these  surfaces  are  turned  in  vari- 
ous directions  and  can  never  be 
brought  to  a  perfect  focus. 

Out  of  1000  eyes  examined  by  the 
writer  the   absolute  astigmatism  and 
the     corneal     astigmatism    were    the 
same  in  475    cases— that  is,  47.5  per 
cent.;    230    were    hypermetropic,    353 
showed  compound  hypermetropic  as- 
tigmatism,    89     were     myopic,      190 
showed    coinpound   myopic    astigma- 
tism, and  138  mixed  astigmatism.     J. 
Rowan    (Brit.    Med.    Jour.,    Jan.    13, 
1912). 
SYMPTOMS. — There   is   imperfect 
vision,  the  blurring  being  proportioned 
to  the  degree  of  the  defect  and  the  size 
of  the  pupil,  and  affecting  the  seeing  at 
all   distances   and   all   times.     An   eye 
subject  to   this   defect  is  permanently 
"weak,"  cannot  attempt  work  requiring 
very  accurate  seeing,  and  is  liable  to  be 
strained  in  reading,  sewing,  etc.     The 
irregularity  of  surface  is  generally  ac- 
companied by  more  or  less  haziness  or 
opacity.     This  may  be  the  opacity  re- 
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maining  in  the  cornea  when  irregular 
astigmatism  has  been  caused  by  corneal 
inflammation,  or  it  may  be  an  opacity 
of  the  lens,  when  such  astigmatism  is 
the  forerunner  of  cataract. 

Pronounced  irregular  astigmatism 
causes  monocular  diplopia,  or  polyopia. 
A  lamp-flame  or  the  moon  at  night  is 
seen  multiplied,  the  different  images  of 
it  usually  overlapping  each  other  more 
or  less.  It  also  shows  itself  by  the  dis- 
tortion of  letters,  and  in  the  appearance 
of  additional  lines  about  or  upon  them, 
plain  type  being  made  to  appear  like 
fancy  type.  The  "rays"  which  appear 
to  proceed  from  a  point  of  bright  light, 
as  a  star  or  a  distant  electric  lamp,  are 
due  to  irregular  astigmatism.  An  eye 
free  from  astigmatism  would  see  a  star 
as  a  mere  point  of  light. 

Experimental  studies  respecting  a 
number  of  interesting  color-changes 
which  were  due  particularly  to  what 
is  known  as  "oblique"  and  "against 
the  rule"  types  of  astigmia.  The 
summation  of  the  experiments  proved 
conclusively  that  there  is  a  direct  re- 
lationship between  the  several  physi- 
cal factors  at  work:  that  is,  the 
degrees  and  the  kinds  of  resident 
astigmia,  the  character  and  the  pecul- 
iarity of  complementation  of  the 
exposed  tints,  the  nature  of  the 
illuminant  under  which  the  work  is 
done,  and  the  general  and  men- 
tal conditions  of  the  experimented 
subject. 

The  rules  determined  were:  I, 
subjects  with  midgrades  of  sym- 
metrical, oblique  astigmia  of  both 
axial  and  meridional  types,  when 
binocularly  working,  are  the  ones 
who  in  the  higher  grades  of  men- 
tality are  able  to  provoke  simulta- 
neous contract  colorations  of  sub- 
jective types  up  to  the  tertiary  and 
even  to  the  quarternary  color  com- 
pounds of  complementary  tints,  which 
are  so  positive  and  are  so  well  de- 
fined that  in  not  a  few  instances  the 
color-changes    become    for    both    the 


detection  of  the  kind  and  the  amount 
of  astigmia  and  the  value  of  color 
vision  of  immense  diagnostic  value; 
II,  among  subjects  with  the  similar 
types  of  binocularly  expressed  axial 
and  meridional  astigmia — in  which 
ofttimes  there  is  an  absolute  cor- 
rective influence  over  the  monocular 
faults — the  lessening  and  even  the 
cessation  of  the  subjective  color- 
changes  not  infrequently  give  direct 
answers  why  many  cases  of  minor 
degrees  of  astigmia  see  properly  at 
the  expense  of  the  fusional  centers; 
and  III,  in  some  subjects  who  are 
the  possessors  of  irregular  axial  and 
meridional  astigmia,  and  in  all  sub- 
jects with  so-called  medial  astigmia, 
the  characters  of  the  astigmic  con- 
ditions are  frequently  at  once  known 
by  the  peculiarities  of  the  coarse 
plays  of  color-change,  which  in  the 
worst  cases  are  almost  kaleidoscopic 
in  character.  C.  A.  Oliver  (Annals 
of  Ophthal.,  Jan.,  1906). 

Corneal  astigmatism  and  central 
myopic  choroiditis  are  more  frequent 
in  the  female  than  in  the  male  sex. 
Of  205  eyes  afifected  with  central 
choroiditis  78  per  cent,  were  astig- 
matic. On  the  other  hand,  of  196  eyes 
with  myopia  above  7  D.  and  without 
choroidal  lesions  there  were  72.4  per 
cent,  non-astigmatic.  These  reports 
clearly  show  the  relations  which  sub- 
sist between  astigmatism  and  macu- 
lar lesions.  Senn  (Archiv  f.  Augen- 
heilk.,  Bd.  xlviii,  1906). 

Case  showing  (1)  how  symptoms 
simulating  a  very  serious  condition 
may  result  from  eye-strain  and  may 
be  relieved  by  proper  lenses;  (2)  that 
slight  haziness  of  the  media  and 
blurring  of  the  edges  of  the  optic 
nerve  must  not  lead  one  to  hasty  con- 
clusions when  so  serious  a  condition 
as  a  tumor  of  the  brain  is  to  be 
diagnosticated.  It  is  also  very  in- 
structive to  the  ophthalmologist  to 
use  his  retinoscope  and  call  to  his 
aid  his  knowledge  of  skiascopy  when- 
ever he  examines  a  case  in  which  a 
tumor  of  the  brain  has  been  suspected 
by  the  physician  in  charge  of  the 
case.    This  is  the  second  case  on  the 
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writer's  record  in  which  a  tumor  of 
the  brain  has  been  suspected  where 
the  symptoms  disappeared  after  a 
careful  correction  of  the  existing 
error  of  refraction.  The  case  was  a 
woman  aged  60  years  with  a  high 
degree  of  myopic  astigmatism,  the 
syinptoms  disappearing  after  .  the 
proper  glasses  had  been  prescribed. 
A.  Brav  and  Max  Staller  (N.  Y.  Med. 
Jour.,  Aug.  26,  1911). 

ETIOLOGY. — Some  irregular  astig- 
matism is  present  in  all  normal  eyes. 
When  it  causes  no  impairment  of  vision, 
below  the  usual  standard  of  20-xx,  it  is 
called  normal.  Normal  irregular  astig- 
matism is  generally  caused  by  the  ine- 
quality of  curvature  in  the  periphery  of 
the  dilated  pupil,  this  being  cut  off  when 
the  pupil  contracts. 

Irregular  astigmatism  may  be  due  to 
changes  in  the  lens  preceding  cata- 
ract or  to  irregularity  of  the  surface 
of  the  cornea,  as  from  abrasion  or 
superficial  ulceration. 

General  bulging  of  the  cornea  is  com- 
monly not  uniform  and  gives  rise  to 
irregular  astigmatism,  the  common 
form  being  conical  cornea ;  but  the 
most  common  cause  is  incomplete 
restoration  of  the  corneal  tissue  to 
normal  after  keratitis.  Peripheral 
groove  formation  and  consequent 
bulging  of  the  cornea  cause  irregular 
astigmatism  of  high  degree. 

Dynamic  (spastic)  astigmatism  is  a 
condition  of  the  eye  due  to  dynamic 
changes  in  its  media  which  prevent 
homocentric  rays  from  being  brought 
to  a  focus  on  the  retina.  While  its 
occurrence  is  questioned  by  some 
authorities,  there  is  a  predominance 
of  opinion  in  its  favor,  and  the  writer, 
besides  referring  from  others,  gives 
the  res.  Its  of  subjective  and  objective 
inA'estigations  of  his  own  and  of 
others'  eyes,  which  apparently  prove 
that  dynamic  astigmatism  is  caused 
by  the  accommodative  apparatus,  on 


the  one  hand,  and  by  the  extraocular 
muscles,  on  the  other. 

The  condition  exists  very  fre- 
quently and  nearly  always  in  tired, 
irritable  eyes  affected  with  organic 
(corneal  or  lenticular)  astigmatism. 
It  is  often  overlooked  because  it  is 
thought  that  the  ciliary  muscle  and 
the  convergence  excess  have  been 
completely  paralyzed  by  some  weak 
or  strong  cycloplegic.  While  it  usu- 
ally disappears  at  the  presbyopic  age, 
there  are  exceptions.  The  writer  has 
seen  it  once  in  a  woman  aged  IZ. 
While  its  mechanism  is  not  easy  to 
explain  he  is  inclined  to  believe  that 
both  the  accommodative  apparatus 
and  the  extraocular  muscles  may 
have  a  part  in  its  production.  Its 
practical  clinical  importance  is  cer- 
tain. Caution  is  necessary  in  esti- 
mating the  total  refractive  error  in 
many  cases  "until  time,  cycloplegic's 
rest,  aided  if  necessary  by  the  hypo- 
dermic use  of  hyoscine  hydrobromate 
and  bromides  or  other  sedatives,  with 
patient  fogging  at  times,  has  elimi- 
nated all  dynamic  contractions."  The 
condition  is  frequent,  and  failure  to 
recognize  it  often  accounts  for  the 
discrepancies  in  the  refractive  find- 
ings of  competent  ophthalmologists. 
F.  B.  Eaton  (Jour.  Amer.  Med. 
Assoc,  Aug.  26,  1905). 

Does  pterygium  cause  astigmatism? 
The  prevailing  theory  seems  to  be 
that  a  pterygium  begins  at  the  cor- 
neal edge  by  reason  of  the  presence 
of  a  minute  abrasion  or  ulcer  of  the 
cornea  which,  in  healing,  draws  into 
itself  a  small  fold  of  adjacent  con- 
junctiva. This  makes  traction  on  the 
latter  membrane  and  starts  the 
growth.  A  little  later  other  abra- 
sions, from  one  cause  or  another, 
occur  near  the  head  of  the  growth  on 
the  cornea,  and  in  healing  the  head 
advances  still  nearer  the  pupil,  be- 
comes large,  and  the  body  of  the 
growth  becomes  wider,  thicker,  and 
more  vascular,  finally  developing 
more  or  less  connective  tissue.  The 
imattached  wings  of  the  growth  fur- 
nish  a  fine   culture  bed  for  bacteria. 
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and    slight     corneal     abrasions     may 
easily    become   infected.     This   mem- 
brane,  as   a  whole,  it  can   readily  be 
conceived  is  quite  capable  of  making 
a  smart  traction  on  the  cornea,  quite 
enough  to  alter  decidedly  the  relative 
length  of  t'-e  two  principal  meridians. 
Illustrative  personal  case  which  dem- 
onstrates   that   a   pterygium    can   and 
does     produce     astigmatism.       G.     P. 
Hall  (Texas  State  Jour,  of  Med.,  Oct., 
1911). 
TREATMENT.— With  irregular  as- 
tigmatism   following   keratitis    there    is 
always,  at  first,  haziness  of  the  cornea ; 
and    probably,     remedies     for    corneal 
opacity  improve  vision  partly  by  lessen- 
ing irregular  astigmatism. 

In  a  few  cases  dilatation  of  the  pupil 
may  improve  vision  by  admitting  light 
through  a  better  portion  of  the  cornea 
or  crystalline  lens.  Iridectomy  is  ap- 
plicable in  some  cases  for  the  same 
purpose.  Contraction  of  the  pupil 
often  makes  vision  better  by  lessening 
the  areas  of  diffusion.  Solutions  of 
piloc£rpine,  1 :  500,  or  eoerine,  1 :  2000, 
may  be  instilled  for  this  purpose. 
Stenopaic  spectacles  improve  vision, 
but  interfere  too  much  with  the  field 
of  vision  to  be  of  much  practical 
value ;  a  horizontal  slit  is  the  most 
practical  of  stenopaic  apparatus.  For 
the  mass  of  cases  the  correction  of 
regular  astigmatism  commonly  asso- 
ciated with  the  irregular,  and  the  use 
of  spherical  lenses  that  will  prevent 
the  straining  of  accommodation,  is 
the  only  available  optical  treatment. 
REGULAR  ASTIGMATISM. 
DEFINITION.— It  is  the  astigma- 
tism that  can  be  corrected  by  a  cylin- 
drical lens. 

SYMPTOMS.— It  causes  the  blur- 
ring of  some  or  all  lines  looked  at  The 
eye  is  able  to  see  with  perfect  clearness 
only  the  lines  running  in  one  direction 
at  any  one  time,  although  by  changing 


its  accommodation  it  may  be  able  to  see 
clearly  lines  running  at  right  angles  to 
the  first.  These  two  directions,  in  which 
lines  may  be  seen  clearly,  the  "prin- 
cipal meridians,"  may  be  pei"ceived  by 
the  patient,  although  usually  they  are 
only  recognized  when  the  eyes  are  care- 
fully tested.  A  certain  adjustment  of 
the  power  of  accommodation  renders 
lines  equally  blurred  in  all  directions. 
Astigmatism  may  thus  cause  imperfect 
vision ;  but  very  often  the  imperfection 
is  only  slight  and  has  never  been  noticed 
by  the  patient.  Generally  there  is  some 
eye-strain,  from  the  effort  to  focus 
clearly  the  lines  running  in  different 
directions,  which  all  objects  present,  or 
to  recognize  from  imperfect  retinal 
images  the  real  form  of  an  object.  The 
symptoms  complained  of  are  weakness 
of  the  eyes,  headache,  pain  in  the  eyes 
on  use,  inabilitly  to  use  them  long, 
excessive  lachrymation,  photophobia, 
nervousness,  twitching  of  the  eyelids, 
and   even  more   serious  nerve   disease. 

Astigmatism  usually  coexists  with 
hyperopia  and  myopia,  and  a  portion  of 
the  symptoms  may  be  due  to  one  of 
these.  The  eye-strain  caused  by  astig- 
matism is  probably  a  very  important 
factor  in  the  development  of  myopia. 

Many  observers  believe  that  astigma- 
tism against  the  rule,  or  astigmatism 
with  the  meridians  placed  obliquely, 
causes  more  annoyance  than  astigma- 
tism of  the  usual  form,  in  which  the 
meridian  of  greatest  refraction  is  ver- 
tical. This  latter  may  be  due  to  the 
fact  that  the  astigmatic  eye  can  see 
perfectly  only  the  lines  that  run  in  the 
direction  of  one  of  its  principal  merid- 
ians, and  that  most  of  the  lines  which 
we  wish  to  distinguish  are  either  vertical 
or  horizontal. 

Uncorrected  astigmatism  has  been  re- 
garded as  interfering  with  the  use  of 
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various  optical  instruments.  With  the 
microscope  only  the  uses  of  compara- 
tively low  powers  are  interfered  with. 
ETIOLOGY.  —  Astigmatism  is 
caused  hy  a  lack  of  symmetry  in  the 
curvature  of  the  refracting  surfaces  of 
the  cornea  or  crystalline  lens,  or  an 
oblique  position  of  such  surfaces  with 
reference  to  the  visual  line.  It  does  not 
depend  on  distortion  of  the  retina. 
Astigmatism  caused  by  the  cornea  may 
be  partly  or  wholly  corrected  by  an 
opposite  astigmatism  caused  by  the 
crystalline  lens.  The  wide  use  of  the 
keratometer  (ophthalmometer)  of  Javal 
has  furnished  extended  statistics  regard- 
ing corneal  astigmatism,  which,  by  com- 
parison with  the  total  astigmatism  of 
the  eye,  also  indicates  the  astigmatism 
due  to  the  crystalline  lens. 

Extensive  wounds  or  incisions  of  the 
cornea  give  rise  to  permanent  change 
in  the  corneal  curvature  and  astigma- 
tism. This  is  most  noticeable  after 
cataract  extraction.  The  astigmatism  is 
highest  a  few  days  after  the  corneal 
wound  has  closed,  and  from  then  on 
slowly  diminishes  until  usually  within 
three  months,  but  sometimes  later,  it 
becomes  stationary.  The  changes  of 
corneal  curvature  are  flattening  of  the 
cornea  at  right  angles  to  the  incision, 
and  increased  curvature  in  the  direction 
of  the  line  joining  the  ends  of  the 
incision. 

DIAGNOSIS.— Astigmatism  is  de- 
tected and  measured  by  all  of  the 
various  methods  of  determining  the  re- 
fraction of  the  eye,  and  should  be 
sought  by  more  than  one  method  in  any 
given  case.  The  chief  reliance  is  to  be 
placed  on  the  keratometer  (ophthal- 
mometer), skiascopy,  and  the  test- 
lenses.  Whether  it  is  sometimes 
corrected  by  unequal  contraction  of 
different  parts  of  the  ciliary  muscle  or 


is   not   so   corrected,   must   still   be   re- 
garded as  uncertain. 

TREATMENT.— For  regular  astig- 
matism the  usual  remedy  is  the  wearing 
of  cylindrical  lenses,  which  should 
correct  the  full  amount  of  the  astig- 
matism and  should  be  worn  con- 
stantly. Any  case  of  astigmatism 
may  be  thus  corrected  by  a  convex 
cylindrical  lens  with  its  axis  placed 
parallel  to  the  meridian  of  greatest 
curvature,  or  by  a  coneave  cylindrical 
lens  with  its  axis  placed  perpendicu- 
lar to  this,  or  by  two  lenses  of  proper 
strengths  with  their  axes  respectively 
parallel  to  the  two  meridians.  As 
may  readily  be  demonstrated  mathe- 
matically or  by  trial,  the  optical  effect 
of  any  possible  combination  of  cylin- 
drical lenses  may  be  produced  by  the 
proper  single  cylindrical  lens  combined 
with  the  proper  spherical  lens.  By 
looking  obliquely  through  a  spherical 
lens,  a  spherocylindrical  effect  may  be 
obtained,  and  patients  sometimes  resort 
to  this  when  the  glasses  worn  do  not 
fully  correct  their  astigmatism. 

The  fact  that  corneal  incisions 
change  the  corneal  curvature  has  sug- 
gested their  employment  for  the  cor- 
rection of  astigmatism,  and  where  an 
operation  is  necessary  the  corneal  in- 
cisions may  be  so  planned  as  to  in- 
fluence favorably  the  existing  astig- 
matism. The  galvanocautery  has  also 
been  suggested  for  this  purpose. 

Case  is  reported  by  Dr.  Bull,  of 
Paris,  in  which  a  complete  tenotomy 
of  the  external  rectus  for  the  correc- 
tion of  an  exophoria  produced  the 
unexpected  result  of  curing  a  pro- 
gressive myopic  astigmatism  against 
the  rule,  or,  as  Dr.  Bull  prefers  to 
call  it,  "inverse"  astigmatism,  where 
the  greatest  curvature  of  the  cornea 
is  in  the  horizontal  meridian.  If  this 
astigmatism    had    been    measured   by 
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the  retinoscope  alone,  the  relief  ob- 
tained might  reasonably  have  been  as- 
scribed  to  relaxation  of  an  irregular 
spasm  of  the  ciliary  muscle,  partic- 
ularly as  the  degree  of  astigmatism 
appeared  to  be  inconstant,  but  the 
ophthalmometer  showed  that  the  as- 
tigmatism was  produced  by  the  differ- 
ence in  the  curvatures  of  the  vertical 
and  horizontal  meridians  of  the  cor- 
nea. Three  days  after  the  operation 
the  ophthalmometer  showed  that  this 
difference  in  the  curvatures  of  the 
two  meridians  of  the  cornea  had  dis- 
appeared, while  at  the  same  time  the 
subjective  astigmatism  had  gone  and 
the  vision  of  the  eye  had  risen  to 
normal.  Because  of  this  record  the 
astigmatism  and  poor  vision  before 
the  operation  cannot  be  ascribed  to 
hysteria  any  more  than  to  ciliary 
spasm,  and  the  conclusion  is  neces- 
sary that  some  corneas  have  their 
form  easily  influenced  by  the  tension 
of  the  external  ocular  muscles.  A 
corollary  to  this  is  that  when  a  sur- 
geon has  to  deal  with  such  a  cornea 
he  may  be  able  not  only  to  cure  an 
astigmatism  by  an  operation  on  these 
muscles,  but  also  to  produce  an  as- 
tigmatism or  increase  one  already 
present  by  an  incautious  interference. 
Dr.  Bull's  observation  opens  the 
way  to  investigations  which  may 
prove  of  essential  service  in  some 
obscure  conditions.  If  an  etiological 
connection  between  progressive  as- 
tigmatism, or  the  position  and  rela- 
tive tension  of  the  ocular  muscles,  and 
glaucoma  can  finally  be  demonstrated, 
he  will  be  entitled  to  the  credjt  at 
least  of  having  made  the  first  sugges- 
tion, and  it  is  to  be  hoped  that  the 
results  of  the  investigations  he  pro- 
poses to  make  may  be  as  brilliant  as 
the  result  he  obtained  from  the  opera- 
tion he  has  described.  At  the  same 
time  it  is  to  be  hoped  that  this  opera- 
tion will  be  tried  conservatively  and 
its  limitations  clearly  defined  before  it 
is  brought  into  general  use,  for  "such 
an  operation  for  the  cure  of  astig- 
matism should  be  undertaken  only  in 
very  exceptional  cases,"  while  the 
damage   which   may   be    done   by    in- 


cautious or  unskilled  interference 
with  the  muscles  of  the  eye  has  been 
demonstrated  to  be  very  great.  Edi- 
torial (New  York  Med.  Jour.,  Feb.  7, 
1903). 

Edward  Jackson, 

Denver. 

ATHETOSIS.— DEFINITION. 

— Athetosis  (d^eros,  without  fixed 
position)  or  athetoid  movements 
should  be  classed  as  a  cerebral  affection 
characterized  by  slow,  deliberate,  pur- 
poseless, involuntary,  more  or  less 
rhythmic,  and  exaggerated  movements 
which  are  chiefly  confined  to  the  hands 
and  feet  of  one  or  both  sides. 

[Although  previously  observed  by  Heine 
and  Johannes  Mueller  in  their  studies  on 
associated  movements,  this  peculiarly  inter- 
esting condition  was  first  described,  in  1871, 
by  Hammond.  A  few  years  later  it  was 
studied  at  greater  length,  particularly  by 
Clay-Shaw,  in  England,  and  Oulmont,  in 
France,  and  it  is  to  the  last-mentioned  au- 
thors that  we  really  owe  our  present  clear 
conception  of  this  interesting  set  of  patho- 
logical movements.  Since  then  important 
contributions  have  been  made  by  Charcot 
and  his  followers,  Dejerine,  Sollier,  Arn- 
sperger,  Audry,  Oppenheim,  von  Monakow, 
and  more  recently  Lewandowsky.    Collins 

AND    ZaBRISKIE.] 

Athetosis  occurs  usually  as  a  sequela 
of  infantile  hemiplegia,  although  not 
limited  to  it  exclusively,  for  even  Ham- 
mond described  4  cases  in  which  there 
was  no  hemiplegia  apparent.  It  has 
also  been  observed  in  epilepsy,  idiocy, 
tabes,  and  paresis.  These  are  the  ex- 
ceptions, however,  and  its  occurrence, 
especially  in  tabetics  and  idiots,  should 
be  accepted  with  more  or  less  reserve. 

We  see  this  condition  most  often  in 
infantile  hemiplegia,  as  we  have  said. 
It  is  not  confined  exclusively  to  this 
period  of  life,  however,  but  sometimes, 
though  rarely,  develops  in  adults.  While 
this  adult  form  seems  to  have  been 
fairly  well  estabhshed,  there  are  some 
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authors  (Marie)  who  insist  that  it  is 
extremely  rare  and  often  confused  with 
hysteric  athetoid  movements.  Lewan- 
dowsky  also  found  its  appearance  in 
atlults  to  be  exceptional,  having  seen 
only  one  case  among  several  hundred 
hemiplegics.  He  considers  it  "an  almost 
specific  symptom  of  hemiplegia  acquired 
in  early  life." 

The  muscular  movements  occur  as 
slow,  deliberate,  tortuous  movements  of 
the  hands  and  feet  involving  usually 
the  arm  as  well.  They  are  almost  al- 
ways more  pronounced  in  the  arms  and 
hands  than  in  the  lower  extremities. 
They  are  purposeless  in  character,  more 
or  less  exaggerated  and  rhythmic,  and, 
as  in  chorea,  quite  involuntary,  so  that 
there  is  a  decided  inability  to  maintain 
the  extremities  in  any  given  posture. 
They  occur  during  sleep  and  are  exag- 
gerated by  emotional  disturbances. 

The  movements  consist  usually  of 
flexion  of  the  wrist,  with  hyperexten- 
sion  of  the  fingers  at  the  metacarpo- 
phalangeal joints.  The  distal  phalanges 
are  often  flexed  and  the  thumb  either 
abducted  and  extended  or  adducted  and 
extended.  This  is  the  characteristic 
position  of  the  hand  assumed  on  ex- 
tension of  the  arms ;  that  of  the  foot  is 
a  position  of  equinovarus  with  the 
great  toe  extended.  This  attitude, 
which  is  really  the  result  of  an  unequal 
tonus,  i.e.,  an  ill-balanced  innervation  of 
protagonists  and  antagonists,  cannot  be 
maintained  for  even  a  limited  period  of 
time,  and  there  ensues  the  remarkably 
peculiar  muscular  activity  so  charac- 
teristic of  the  condition.  A  gradual 
relaxation  of  the  stiff,  rigid  muscles 
takes  place  and  a  flaccid  state  appears, 
or  the  hand  may  slowly  extend,  the  arm 
supinate,  and  the  fingers  bend  and  flex. 
There  is  often  slow  pronation  or  supi- 
nation with  a  moderate  rotation  of  the 


whole  arm.  Sometimes  there  is  a  slow, 
deliberate  flexion  of  the  first  metacarpo- 
phalangeal joint,  followed  by  the  others 
in  slow  succession,  the  first  joint  grad- 
ually regaining  its  original  posture. 

It  can  readily  be  seen  how  many  dif- 
ferent combinations  of  movements  are 
possible,  and  the  dit^culty  of  ade- 
quately describing  them.  Once  seen, 
however,  they  are  never  forgotten, 
and  the  similarity  to  the  moving  arms 
of  a  polypus  to  which  von  Monakow 
has  called  attention  will  be  appre- 
ciated. 

A  certain  rhythmic  quality  which 
becomes  apparent  if  these  cases  are 
closely  watched  is  very  characteristic. 
It  is  marked  by  pauses  of  variable 
duration  between  the  spasmodic  mus- 
cular contraction,  during  which  the 
musculature  of  the  affected  limbs  may 
be  quite  flaccid,  of  normal  tonus,  or  in 
case  of  a  well-established  hemiplegia 
moderately  spastic.  This  is  known  as 
the  period  of  latency. 

The  efifect  of  exaggerated  joint  ex- 
cursions so  striking  in  many  of  these 
cases  is  produced  by  lack  of  proper 
balance  between  the  protagonists  and 
antagonists.  During  flexion  of  the 
hand,  for  instance,  the  extensors  are 
unduly  relaxed,  whereas  in  extension 
of  the  fingers  the  flexors  release  their 
hold.  That  it  is  due  to  this  rather 
than  a  mere  overactivity  of  the  pro- 
tagonists is  apparently  demonstrated 
by  the  unequal  disturbance  of  flexion 
and  extension  of  the  different  phalan- 
ges. On  the  other  hand,  if  we  were 
dealing  with  a  permanent  contracture, 
the  flexion  would  be  more  evenly  dis- 
tributed. 

In  many  instances,  during  the  in- 
terval between  the  spasmodic  move- 
ments, instead  of  muscular  relaxation, 
there  is  a  definite,  constant  muscular 
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contraction,  fixing-  the  component 
parts  of  the  extremity  in  a  firmly  set 
position,  which  is  maintained  for  the 
same  time  as  the  relaxation  pauses. 
This  is  really  a  tonic  spasm  of  the 
muscles,  which  is  known  as  "spasmus 
mobilis"  of  the  English  authors,  and 
manifests  itself  as  the  well-known 
position  of  flexion  of  the  hand  with 
extension  of  the  fingers  so  often 
figured  in  the  textbooks.  It  is  often 
a  very  powerful  contraction  resisting 
absolutely  all  voluntary  eft'ort  on  the 
part  of  the  patient  to  overcome  it,  and 
it  can  be  overcome  passively  only 
after  a  considerable  effort.  The  end 
of  the  spasm  comes  as  a  relaxation  of 
the  tonically  contracted  muscles,  to 
be  followed  immediately  by  the  slow, 
deliberate  athetoid  movements.  This 
relaxation  occurs  sometimes  rapidly, 
sometimes  slowly,  but  it  almost  in- 
variably constitutes  the  termination 
of  a  spasm.  The  mobile  spasm  is  one 
of  the  most  constant  features  of 
athetosis,  in  our  experience  as  well  as 
others  (Lewandowsky,  Oulmont), 
and,  although  it  does  not  occur  at 
every  pause,  nearly  every  patient 
intelligent  enough  to  give  correct 
answers  will  tell  of  its  appearance  at 
different  times..  The  muscles  of  the 
arm  and  forearm  may  be  the  seat  of  a 
powerful  spasmodic  contraction,  while 
the  fingers  exhibit  typical  athetoid 
movements.  This  latter  is  often  diffi- 
cult to  difi'erentiate  from  a  true  hemi- 
plegic  contracture,  on  account  of  its 
extreme  rigidity  and  resistance  to 
passive  moA^ement.  Lewandowsky 
has  called  attention  to  the  fact  that  a 
true  contraction  can  never  be  over- 
come by  voluntary  innervation  to  the 
antagonists  because  of  the  blocking 
of  impulses  according  to  Sherring- 
ton's   theory.      The    mobile    spasm. 


however,  sometimes  can  be  overcome 
by  repeated  voluntary  effort,  since 
there  is  no  true  arrestation  of  im- 
pulses.. 

The  mental  state  of  these  patients 
depends  upon  the  severity  of  the 
causative  lesion  and  has  nothing  to 
do  with  the  athetoid  state  itself.  It 
may  be  complete  idiocy,  on  the  one 
hand,  or  a  perfectly  normal  mentality, 
on  the  other.  In  other  words,  the 
same  varied  mental  state  one  finds  in 
hemiplegia. 

More  recently,  interest  has.  again 
been  aroused  in  that  form  of  athetosis 
to  which  the  name  "athetose  double" 
has  been  given  by  the  French  writers. 

There  seems  little  doubt  now  that 
it  is  a  condition  quite  apart  from  the 
posthemiplegic  variety  and  is  not 
merel}^  a  bilateral  form  of  the  latter. 
It  is  of  extremely  rare  occurrence,  but 
possesses  several  distinguishing  fea- 
tures which  allow  a  fairly  definite 
separation  from  the  bilateral  form. 
The  condition  is  almost  invariably 
associated  with  other  congenital  de- 
fects, with  or  without  bad  heredity, 
and  it  is  usually  acquired  in  early 
infancy.  There  is  nearly  always  some 
degree  of  defective  intellect,  however 
slight  it  may  be,  as  well  as  speech 
defect  varying  from  a  simple  dysar- 
thria and  aphasia  to  complete  anar- 
thria  (Oppenheim).  Spastic  diplegia 
is  frequently  associated  with  it^  al- 
though cases  have  been  reported  in 
which  there  were  no  spastic  phe- 
nomena whatever.  The  chief  charac-. 
teristics  of  double,  or  idiopathic, 
athetosis  are:  the  general  distribution 
of  the  movements,  the  face  always 
involved  and  more  so  than  the  feet, 
the  disappearance  of  the  movements 
during  sleep,  the  combination  with 
associated  movements,  mobile  spasm, 
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and  the  remarkable  manner  in  which 
they  arc  increased  during  excitement 

or    when    the    attention    is    directed 
toward  them. 

The  movements  of  the  face  are  per- 
haps the  most  characteristic  of  them 
all.  The  lips  retract  slowly,  accom- 
panied b}'  wrinkling-  of  the  forehead; 
the  eyes  are  wide  open  or  closed,  im- 
parting to  the  facial  expression  a 
peculiar  grim.acing  stare.  The  fea- 
tures slowly  compose  themselves  and 
again  the  same  muscular  play  takes 
place,  now^  limited  to  one  side  of  the 
face,  now^  the  other.  The  head  and 
neck  undergo  peculiar  twisting,  rotary 
movements  which  often  spread  over 
the  trunk.  The  hands,  arms,  and  legs 
assume  the  fixed  position  characteris- 
tic of  the  hemiplegic  type,  and  re- 
markable postural  effects  ensue,  re- 
minding one  g'reatly  of  Huntingdon's 
chorea.  There  are  long  quiescent 
periods  when  the  patient  is  not  ex- 
cited or  aroused  emotionally,  but  the 
movements  are  always  brought  into 
plav  whenever  he  becomes  interested 
or  excited  or  his  attention  is  directed 
toward  them.  The  gait,  if  walking  is 
possible,  is  characteristic  because  it 
almost  ahvays  brings  the  entire  com- 
bination of  athetoid  movements  into 
play.  AValking  often  provokes  mobile 
spasm  in  the  lower  extremities,  some- 
times to  such  an  extent  as  to  render 
more  than  a  few  steps  impossible 
without  support. 

[A  peculiar  flexor  spasm  of  the  spine, 
tending  to  throw  these  patients  forward  and 
seriously  disturb  their  equihbrium,  is  rather 
frequent  also.  The  latter  condition  was  so 
marked  in  a  little  girl  of  9  years,  recently 
observed,  that  she  could  not  walk  at  all  un- 
less supported  under  the  shoulders.  This 
could  not  have  been  due  merely  to  a  pro- 
found degree  of  spasticity,  because  when 
supported    as    above    the    patient    walked — a 


fairly  normal  manner;  furthermore,  when 
in  the  recumbent  posture  the  legs  showed 
;ui  amount  of  spasm  so  mild  that  it  could 
in  no  way  account  for  the  gait  without  sup- 
port. Haupt  (D.  Arch.  f.  Ncrvcnhcilk., 
1907,  No.  33)  has  also  called  attention  to 
this  fact,  although  he  does  not  attempt  to 
explain  it.     Collins  .^nd  Zabriskie.] 

PATHOLOGY.— A  glance  through 
the  literature  on  athetosis  demon- 
strates very  clearly  that  there  is  no 
particular  focal  lesion  which  will  pro- 
duce athetoid  movements.  Von  Alona- 
kow  has  collected  about  one  hundred 
published  cases  with  autopsy,  in 
which  the  lack  of  unanimity  of  find- 
ings is  very  striking.  In  about  60  per 
cent,  the  lesion  was  situated  in  the 
region  of  the  posterior  limb  of  the 
internal  capsule,  i.e.,  postthalamic 
region  adjoining  section  of  the  lentic- 
ular nucleus,  the  optic  thalamus,  and 
the  retrolenticular  region.  Lesions 
have  also  been  found  in  the  corona 
radiata  tegmentum  in  the  vicinity  of 
the  red  nucleus.  The  cerebellar  hemi- 
sphere, the  dentate  nucleus,  and  the 
peduncles  with  the  substantia  nigra. 
In  some  instances  no  lesion  at  all  was 
found.  It  seems,  however,  fairly  well 
established  that  destructive  lesions 
do  not  produce  this  condition,  but 
disturbance  somewhere  in  the  pyram- 
idal tracts. 

I  believe  I  can  do  no  better  than 
to  give  von  IMonakow's  theory, 
namely :  That  it  is  a  compensatory 
irritation  phenomenon,  i.e.,  continuous 
compensatory  movements.  In  other 
words,  there  is  a  faulty  central  divi- 
sion of  stimuli  passing  from  the  sur- 
face to  the  cortex  dependent  upon  a 
disturbance  somewhere  in  the  pyra- 
midal tracts. 

DIAGNOSIS.— Oulmont,  in  his  ex- 
cellent description  of  athetosis  (Tliirse 
de  Paris,  1878),  insists  upon  four  dis- 
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tinctive  features  which  characterize 
the  condition:  1,  the  slow,  deliberate 
quality  of  the  movements ;  2,  the  exag- 
geration; 3,  limitation  to  the  hand  and 
foot;  4,  transformation  into  a  mobile 
spasm.  We  are  rather  in  accord  with 
Lewandowsky,  who  takes  exception 
to  at  least  two  of  these  in  regard  to 
their  diagnostic  significance.  Many 
authors  have  described  cases  in  which 
the  athetoid  movements  were  of  ex- 
tremely mild  type  and  only  to  be 
seen  after  careful  observation.  These 
movements  are  also  not  strictly 
limited  to  the  hands  and  feet,  for  we 
have  observed  a  slow  sinuous  twist- 
ing of  the  face  in  one  case  and  Lewan- 
dowsky has  twice  observed  them  in 
the  shoulder.  Von  Monakow  also 
mentions  involvement  of  the  face. 

The  diagnosis  of  athetosis  is  usually 
not  difficult  if  we  bear  in  mind  its 
distinguishing  features,  i.e.,  the  slow, 
rhythmic  character  of  the  movements 
and  the  mobile  spasm.  These  two 
characteristics  are  absolutely  neces- 
sary for  the  diagnosis  of  athetosis, 
and  they  constitute  the  principal 
points  of  difi^erentiation  from  chorea 
(whether  it  be  posthemiplegic,  Syden- 
ham's or  Huntingdon's),  from  post- 
hemiplegic associated  movements,  or 
from  other  similar  forms.  The  condi- 
tion with  which  athetosis  is  most  fre- 
quently confused  is  posthemiplegic 
chorea.  In  the  latter  the  sudden  jerky 
manner  in  which  they  begin,  the  snake- 
like, twisting  character  of  the  move- 
ments themselves,  their  aimlessness,  the 
complete  flaccidity  during  the  pauses, 
and  the  absence  of  mobile  spasm 
serve  to  differentiate  it  from  the 
former  in  every  instance.  Hunting- 
don's chorea  is  sometimes  mistaken 
for  double  athetosis  or  vice  versa. 
But  here,  again,  the   absence   of  all 


spastic  phenomena,  the  time  of  life  at 
which  it  begins,  the  family  history, 
and  mental  trouble  appearing  late  in 
life  are  characteristic  of  the  former. 

The  four  distinguishing  points 
given  by  Oulmont  in  his  well-known 
thesis,  1,  the  slow,  deliberate  quality; 
2,  exaggeration  of  the  movements ;  3, 
limitation  to  the  hand  and  foot; 
4,  transformation  to  mobile  spasm, 
should  really  appl}^  only  to  the  hemi- 
plegic  form  and  not  at  all  to  the 
double  form,  since  in  the  latter  only 
the  first  and  fourth  are  true. 

Joseph  Collins 

AND 

E.  G.  Zabriskie, 

New  York. 

ATOXYL,    or   SODIUM    ARS- 

ANILATE,  is  an  organic  compound 
of  arsenic  having  the  chemical  com- 
position 

NH2.C6H4.0As<22^  +3H2O. 
OH 

It  may  be  said  to  consist  of  acid 
sodium  arsenate  in  which  one  hy- 
droxyl  group  has  been  replaced  by 
aniline  (C6H5.NH2).  It  occurs  as  a 
white,  crystalline,  odorless  powder, 
having  a  slightly  saline  taste.  It  is 
soluble  in  6  parts  of  water  and  in  ap- 
proximately 125  parts  of  alcohol ; 
when  left  standing  a  solution  of 
atoxyl  in  water  becomes  yellowish. 
The  substance  contains  about  26  per 
cent,  of  elemental  arsenic.  Soamin 
is  a  preparation  of  sodium  arsanilate 
embodying  5  molecules  of  water  of 
crystallization  to  each  molecule  of  the 
arsenic  compound.  It  contains  about 
22  per  cent,  of  arsenic. 

Arsacetin  and  arsenophenylglycin, 
substance?  closely  related  chemically 
to  atoxyl,  will  be  considered  at  the 
close  of  this  article. 
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DOSE  AND  MODES  OF  AD- 
MINISTRATION.—Atoxyl  should 
be  used  exclusively  by  hypodermic 
injection,  as  when  taken  orally  it  is 
broken  down  by  the  hydrochloric  acid 
of  the  gastric  juice.  Its  dose  is  Y^  to 
3  grains  (0.021  to  0.2  Gm.)  injected 
on  alternate  days  and  gradually  in- 
creased if  required. 

PHYSIOLOGICAL  ACTION.— 
The  action  of  atoxyl  is  essentially  that 
of  arsenic,  slowed  and  rendered  milder 
through  the  fact  that  the  latter  is  set 
free  only  gradually  from  the  organic 
combination.  Atoxyl,  while  quickly 
absorbed,  is  less  promptly  taken  up 
by  the  tissues  than  are  the  inorganic 
preparations  of  arsenic.  Its  very 
pronounced  effect  on  the  parasites  of 
trypanosomiasis  ("sleeping  sickness") 
is  believed  to  occur  on  this  account, 
i.e.,  because  it  remains  in  the  blood- 
stream a  longer  period  than  does  inor- 
ganic arsenic.  Only  a  relatively 
small  proportion  of  it  is  decomposed 
so  as  to  liberate  arsenic  in  the  system, 
the  greater  part  of  the  amount  in- 
troduced being  quite  rapidly  excreted 
unchanged  in  the  urine. 

UNTOWARD  EFFECTS  AND 
POISONING.—The  symptoms  aris- 
ing from  toxic  doses  of  atoxyl  consist 
of  dizziness,  headache,  tinnitus,  deaf- 
ness, disturbances  of  sight,  vomiting 
and  diarrhea,  fever,  colic,  albuminuria, 
and  partial  paralysis  of  the  lower 
extremities.  By  far  the  most  impor- 
tant of  these  possible  effects  is  that  on 
the  eyes.  So  many  cases  of  blindness, 
usually  permanent,  have  occurred 
during  the  use  of  atoxyl,  even  in 
moderate  doses  for  therapeutic  pur- 
poses, that  the  drug  can  by  no  means 
be  considered  a  harmless  substitute 
for  inorganic  arsenic^  as  some  of  its 


sponsors  would  have  had  us  believe. 
Thus,  Koch  in  1902  reported  1633 
cases  of  sleeping  sickness  treated  with 
atoxyl,  with  23  cases  of  blindness  as 
a  result.  Schrimmer  reported  a  case 
of  optic  atrophy  in  a  patient  who  had 
received  52  biweekly  injections  of 
atoxyl,  amounting"  altogether  to  9.9 
grams  (McAlester).  As  Cushny 
states,  the  above  efifects  are  not  those 
characteristic  of  chronic  arsenic  poi- 
soning. Yet,  they  are  probably  not 
caused  by  the  aniline  component  of 
atoxyl  either,  and,  since  they  may  ap- 
pear even  after  the  administration  of 
atoxyl,  itself  rapidly  eliminated,  has 
been  stopped,  the  most  plausible  ex- 
planation is  that  they  are  due  to  the 
small  proportion  of  inorganic  arsenic 
which  is  liberated  from  the  organic 
substance,  and  that  the  difference  in 
the  toxic  effects  noted  from  those  of 
inorganic  arsenic  is  caused  by  a  more 
widespread  penetration  of  the  atoxyl 
throughout  the  organism,  parts  of  the 
latter  thus  being  reached  which  inor- 
ganic arsenic  alone  would  have  failed 
to  enter. 

Two  patients,  18  and  46  years  old," 
respectively,  had  been  given  injec- 
tions of  0.04,  0.08,  0.12,  and  0.20  Gm. 
(?4,  1/^,  2,  3  grains)  of  atoxyl  sub-' 
cutaneously  on  five  successive  days; 
0.20  Gm.  (3  grains)  was  then  con- 
tinued on  alternate  days.  After  the 
seventh  injection  of  0.20  Gm.  (3 
grains)  there  appeared  headache,  ver- 
tigo, general  weakness,  fever  (39.7°), 
anorexia,  vomiting,  and  partial  deaf- 
ness. Two  days  later  there  was  com- 
plete retention  of  urine,  persistent 
cough  (without  objective  pulmonary 
signs),  somnolence,  with  marked 
headache  and  dizziness.  The  atoxyl 
injections  had  been  stopped  at  the 
first  appearance  of  symptoms  and  the 
condition  cleared  up  gradually  in  five 
days.  The  fever  lasted  two  days, 
while    the    auditory    disturbance    was 
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still  present  at  the  end  of  two  weeks. 
The  second  patient  showed  similar 
symptoms.  Atoxyl  is  by  no  means  an 
inoffensive  drug  and  should  be  given 
only  twice  a  week  in  0.2  Gm.  (3 
grains)  doses.  Brenning  (Dermatol. 
Zentralbl,  May,  1907). 
y  Case  in  which  the  administration  of 

atoxyl  was  followed  by  death.  The 
patient  was  28  years  of  age.  There 
was  no  history  of  epilepsy  or  of  alco- 
holism. Ten  weeks  after  the  develop- 
ment of  his  chancre  a  maculopapular 
rash  appeared  with  condylomata  at 
the  anus.  He  was  then  treated  by 
mercurial  inunction  for  three  weeks. 
A  little  later  he  was  given  5  grams 
0^  grains)  of  potassium  iodide  daily 
by  the  mouth  and  four  injections  of 
0.1  gram  (1>4  grains)  of  salicylate  of 
mercury  subcutaneously.  After  a 
further  interval  of  six  days,  during 
which  the  patient  felt  well,  atoxyl 
was  given  in  four  separate  doses  of 
0.6  gram  (10  grains)  spread  over  a 
period  of  eight  days.  The  day  after 
the  last  injection  the  patient  became 
seriously  ill  with  malaise,  anorexia, 
vomiting,  and  sudden  rise  of  tem- 
perature. Within  a  few  hours  epilep- 
tiform attacks  supervened,  with  tonic 
and  clonic  spasms  and  complete  loss 
of  consciousness.  The  pupils  were 
sometimes  contracted,  sometimes  di- 
lated, and  insensitive  to  light.  The 
tendon-reflexes,  which  were  at  first 
abolished,  later  became  exaggerated, 
■  and  a  Babinski  reflex  was  obtained 
on  both  sides.  Cyanosis  supervened,'"' 
respiration  was  sometimes  deep,  at 
others  rapid  and  superficial,  while 
during  the  fits  breathing  would  cease 
for  considerable  periods.  The  heart's 
action  became  very  weak,  the  pulse 
rapid  and  small.  The  urine  contained 
albumin  and  casts.  Examination  of 
the  blood  showed  a  marked  leuco- 
cytosis  and  some  polycythemia. 
Death  occurred  in  one  of  the  epilep- 
tiform attacks.  At  the  necropsy  the 
heart  muscle  showed  degenerative 
changes,  and  there  was  marked 
edema  of  the  lungs.  The  liver 
showed  fatty  and  necrotic  areas,  and 
there  were  signs  of  marked  destruc- 


tion of  red  blood-corpuscles  both  in 
the  liver  and  spleen.  The  kidneys 
were  large,  soft,  flabby,  and  con- 
gested. In  the  central  nervous  sys- 
tem the  only  changes  observed  were 
local  proliferations  of  the  neuroglia 
in  the  cortex  and  recent  degenerative 
changes  in  the  vessels.  Atoxyl  is  a 
drug  which  must  be  used  with  great 
discrimination,  and  its  effects  must 
be  very  carefully  watched.  Heinrich 
Schlecht  (Munch,  med.  Woch.,  May 
11,  1909). 

The  lesion  caused  by  atoxyl  where 
blindness  results  from  its  use  is  an 
atrophy  of  the  optic  nerve, — a  phe- 
nomenon only  very  rarely  induced  by 
intoxication  w^ith  inorganic  forms  of 
arsenic.  Moderation  in  dosage  does 
not  seem  to  preclude  the  occurrence 
of  visual  disorder,  as,  while  some 
patients  have  withstood  enormous 
amounts  of  atoxyl,  atrophy  has  fol- 
lowed the  administration  of  eight  0.1- 
gram  doses.  Ophthalmoscopically 
there  are  at  first  to  be  seen  fine 
vitreous  opacities  and  narrowing  of 
the  arteries ;  the  subsequent  progress 
to  complete  atrophy  may  occupy  a 
few  weeks  to  a  year  or  more  (Mc- 
Alester).  Examination  post  mortem 
by  Nonne  of  the  optic  pathways  of  a 
cancer  patient  treated  with  atoxyl, 
blindness  resulting,  showed  paren- 
chymatous degenerative  processes  in 
the  portion  of  the  optic  nerve  next  to 
the  chiasm  as  well  as  in  the  chiasm 
itself. 

In  the  optic  nerve  Marchi's  reac- 
tion can  be  obtained  with  atoxyl,  and 
changes  are  present  characterized  by 
an  intense  coloration  of  the  neuroglia. 
Igersheimer  (XXXV  Versamml.  d. 
Ophth.  Gesellsch.,  Heidelberg,  1908). 
Atoxyl  amblyopia  is  the  result  of 
optic-nerve  atrophy,  with  primary 
involvement  of  the  retina,  though  in 
certain  cases  central  lesions,  shown 
experimentally    and    apparent    clinic- 
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ally,  are  very  suggestive.     B.  W.  Key 
(Univ.  of  Pa.  Med.  Bull,  June,  1909). 

Atoxyl  injected  into  the  vitreous 
and  under  the  conjunctiva  of  rabbits; 
nothing  but  the  nervous  matter 
showed  signs  of  degeneration.  In  a 
rat  a  very  curious  isolated  degenera- 
tion of  the  retinal  ganglion  (layer  of 
rods  and  cones,  outer  nuclear,  and 
outer  granular  layers)  took  place, 
Atoxyl  intoxication  thus  stands  en- 
tirely by  itself,  differing  as  well  from 
those  agents  which  invade  the  eye  in 
the  form  of  retrobulbar  neuritis  with 
central  scotoma  and  free  visual  pe- 
riphery (alcohol,  tobacco,  arsenic, 
iodoform,  stramonium,  hashish,  etc.) 
as  from  the  other  group  in  which  the 
vascular  changes  prevail  (quinine, 
filix  mas,  salicylic  acid,  etc.).  P.  Igers- 
heimer  (von  Graefe's  Arch.  f.  Oph- 
thalm.,  July  30,  1909). 

Records  of  95  cases  of  disturbance 
of  vision  or  actual  blindness  follow- 
ing the  use  of  atoxyl  collected.  It 
would  seem  that  the  onset  of  the 
ocular  symptoms  is  often  preceded 
by  some  evidence  of  toxic  effects — 
such  as  general  languor,  vertigo, 
headache,  vomiting,  colicky  pains, 
dysuria  or  anuria,  hypothermia,  tin- 
nitus, and  deafness.  The  ocular 
symptoms  comprise  a  more  or  less 
marked  diminution  of  the  power  of 
sight,  and  the  field  of  vision  is  con- 
centrically diminished,  but  more  on 
the  nasal  than  on  the  temporal  side. 
The  ophthalmoscopic  examination  at 
first  gives  negative  results  save  that 
the  retinal  arteries  may  be  narrowed, 
the  veins  somewhat  hyperemic.  Af- 
ter a  few  weeks  the  papillae  begin  to 
appear  pale,  and  the  condition  pro- 
gresses with  uncomfortable  rapidity 
to  complete  optic  atrophy,  associated 
with  increasing  dimness  of  vision  go- 
ing on  to  complete  blindness.  The 
prognosis  of  the  ocular  symptoms 
is  the  more  grave  from  the  facts  that 
the  immediate  stopping  of  the  drug 
does  not,  as  a  rule,  suffice  to  stop 
the  progress  of  the  condition,  and^ 
that  treatment  has  so  far  proved 
unsuccessful. 


The  pathology  of  the  condition  is 
obscure,  but  it  appears  to  be  a  simple 
progressive  atrophy.  Kurt  Steindorff 
(Berl.  klin.  Woch.,  Oct.  3,  1910). 

Case  of  a  physician  who  was  ad- 
dicted to  morphine  and  cocaine,  the 
latter  suggesting  to  him  the  idea  of 
parasites  upon  the  skin.  First,  mer- 
curial inunctions  were  employed  for 
the  imagined  parasites,  followed  by 
stomatitis,  then  for  thirty-three  days 
injections  of  atoxyl,  which  were  fol- 
lowed by  total  blindness  (papillary 
atrophy).  Juan  de  Azua  (Revista 
Clinica  de  Madrid,  Nov.  1,  1910). 

The  toxic  effects  observed  from  use 
of  atoxyl  in  animals  include  ataxia 
and  tremors,  particularly  in  the  cat, 
and  renal  hemorrhages  in  the  dog. 
Birch-Hirschfeld  and  Igersheimer  ob- 
served in  dogs  and  rabbits  which  had 
received  small  doses  •  of  atoxyl  for 
some  time  destructive  processes  in 
the  optic  nerve,  retina,  and  spinal 
cord,  together  with  paresis  of  the 
bladder  and  rectum. 

Both  with  acute  and  chronic  atoxyl 
poisoning  in  dogs  severe  hemorrhage 
into  the  kidney  occurred  almost  in- 
variably. This  is  probably  the  result 
of  a  primary  effect  on  the  circulatory 
mechanism  of  the  kidney  and  not,  as 
some  observers  state,  due  to  a  hemor- 
rhagic nephritis.  The  hemorrhage 
occurs  between  the  cortex  and  the 
medulla  and  leads  to  a  more  or  less 
extensive  atrophy  of  the  parenchyma 
of  the  organ. '  In  the  cat  in  subacute 
or  chronic  poisoning  a  train  of  nerv- 
ous symptoms  is  set  up  consisting  in 
slowness  of  movement,  ataxia,  clonic 
twitchings,  and  more  or  less  severe 
spasms  and  spastic  paralyses.  The 
changes  underlying  these  symptoms 
are  found  to  have  their  situation  in 
the  central  nervous  system,  consist- 
ing in  severe  degenerative  processes 
in  the  cells  of  the  brain  and  spinal 
cord.  In  both  cats  and  dogs  the  or- 
dinary symptoms  associated  with 
poisoning  by  inorganic  arsenical  com- 
pounds may  be  present  in  addition— 
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viz.,  inflammation  of  mucous  mem- 
branes, conjunctivitis,  and  trophic 
changes  in  the  skin.  Further  experi- 
ments virith  other  arsenic  compounds 
seemed  to  indicate  that  the  symptoms 
of  poisoning  by  atoxyl  are  not  con- 
fined to  atoxyl  alone,  but  may  occur 
writh  other  aromatic  arsenical  com- 
pounds. By  subacute  poisoning  with 
atoxyl  no  change  in  the  blood-picture 
is  made  other  than  a  moderate 
anemia.  The  experiments  gave  no 
support  to  the  view  that  the  action 
of  atoxyl  is  due  to  its  aniline  or 
phenyl  component.  Igersheimer  and 
Itami  (Arch.  f.  exp.  Path.  u.  Pharm., 
vol.  Ixi;    Lancet,  Oct.  16,  1909). 

THERAPEUTIC  USES.— In  try- 
panosomiasis atoxyl  has  yielded  pro- 
nounced beneficial  results.  Koch,  as 
already  mentioned,  used  it  in  a  large 
number  of  cases,  and  up  to  1907  had 
found  no  other  preparation  of  arsenic 
or  of  any  other  drug  which  gave  equal 
results.  He  injected  0.5  Gm.  (8  grains) 
on  two  successive  days,  then  allowed 
ten  days  to  pass,  after  which  he  gave 
two  more  injections,  etc.,  the  treatment 
being  continued  in  this  manner  for  at 
least  four  months.  Mild  and  recent 
cases  were  thus  cured,  though  in  severe 
cases  recurrences  frequently  took  place 
after  a  more  or  less  prolonged  interval 
of  freedom  from  the  disease.  Increas- 
ing the  dosage  to  1  Gm.  (15  grains)  at 
every  injection  resulted  in  a  number  of 
cases  of  permanent  blindness  and  had 
to  be  abandoned.  More  recently  the 
tendency  has  been  to  use  smaller  doses ; 
thus,  Yi  grain  (0.03  Gm.),  gradually 
increased  to  3  grains  (0.18  Gm.),  is  ad- 
ministered continuously  on  alternate 
days,  the  medication  being  kept  up  for 
a  year  or  more  after  the  parasites  have 
disappeared  from  the  blood.  Com- 
bination of  mercurial  treatment  with 
that  by  atoxyl  was  shown  by  Sir  Rupert 
Boyce,  experimentally  as  well  as  clin- 


ically, to  be  more  effective  than  that  by 
atoxyl  alone.  It  is  now  recommended 
to  follow  the  atoxyl  medication  by  a 
course  of  mercury. 

The  manner  in  which  atoxyl  acts  in 
trypanosomiasis  is  not  definitely 
known,  though  it  is  generally  believed 
that  a  direct  action  on  the  parasites 
is  exerted.  While  inorganic  forms 
of  arsenic  destroy  trypanosomes  in 
vitro,  atoxyl  does  not  act  on  them 
very  strongly  under  these  conditions. 
Hence  some  believe  that  it  is  the 
inorganic  arsenic  set  free  from  the 
atoxyl  in  the  system  which  possesses 
the  trypanocidal  action.  According 
to  Ehrlich,  however,  a  product  of 
partial  reduction  of  atoxyl,  "trypano- 
toxyl,"  which  he  found  strongly  try- 
panocidal in  vitro,  is  responsible  for 
the  effects,  though  he  has  not  been  able 
to  show  that  such  a  partial  reduction 
takes  place  in  the  living  body. 

Experiments  on  the  formation  of 
trypanotoxyl  yielded  the  following 
conclusions:  The  organs  freed  from 
blood,  especially  the  liver,  kidneys, 
and  muscles,  have  no  action  on 
atoxyl;  they  do  not  produce  a 
trypanocidal  substance.  A  tryp-ano- 
cidal  substance  is  produced  by  the 
red  corpuscles  of  the  blood  as  well  as 
by  their  solution  in  water.  The  red 
corpuscles  washed  in  physiological 
saline  and  treated  with  carbonic  acid, 
or  reduced  by  the  tissues  or  by  differ- 
ent bacteria,  have  a  greater  power  of 
producing  an  active  body  than  the 
red  corpuscles  not  so  treated,  and 
merely  washed  in  saline.  Red  cor- 
puscles treated  with  oxygen  do  not 
form  any  active  substance.  The  leu- 
cocytes, the  blood-serum,  the  stroma 
of  the  red  corpuscles,  the  catalase  of 
the  blood,  and  pure  recrystallized 
hemoglobin  are  not  capable  of  pro- 
ducing the  active  substance.  Blood 
dialyzed  in  water  on  a  collodion  mem- 
brane or  warmed  to  80°  for  thirty 
minutes  loses  its  power  of  producing 
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with  atoxyl  a  trypanocidal  substance. 
The  active  bodj^  is  soluble  in  alcohol; 
it  is  thermostabile  and  free  from  pro- 
teid  matter.  The  trypanocidal  princi- 
ple combined  with  the  various  albu- 
mins becomes  inactive.  In  vivo  after 
an  injection  of  atoxyl  the  active  body 
originates  in  the  blood-circulation 
and  afterward  combines  with  the  try- 
panosomes  and  the  other  albuminous 
matters  in  the  blood.  T.  Yamanouchi 
(C.-r.  de  la  Soc.  de  Biol.,  Jan.,  1910). 

Whatever  be  the  true  explanation  of 
the  effects  of  atoxyl,  it  is  well  known 
that  its  trypanocidal  action  soon  wears 
off.  Kerandel,  who  personally  took 
about  70  grams  (2^  ounces)  of  atoxyl, 
— without  toxic  effects  of  any  kind, — 
believes  that  the  parasites  become 
atoxyl-fast. 

In  syphilis  the  use  of  atoxyl  has 
been  highly  recommended  by  Salmon, 
Curschmann,  and  Hallopeau.  Uhlen- 
huth  found  it  to  exert  a  stronger  pro- 
tective inoculation  against  syphilis  in 
rabbits  than  mercury  bichloride.  On 
the  other  hand,  the  danger  of  visual  and 
other  complications  as  a  result  of  its 
use  has  become  increasingly  manifest 
with  the  successive  reports  of  clinicians 
who  have  used  it.  In  view  of  the  re- 
sults recently  obtained  with  dioxydi- 
amidoarsenobenzol,  the  cacodylates,  and 
other  organic  arsenicals  in  this  disease, 
it  would  hardly  seem  that  there  is  any 
field  left  for  atoxyl  in  the  treatment  of 
syphilis. 

Poisonous  symptoms  observed  in 
11  out  of  23  cases  of  syphilis  in  which 
atoxyl  was  used,  consisting  of  fe- 
ver, albuminuria,  vomiting,  diarrhea, 
bloody  emesis,  jaundice,  and  pares- 
thesias. 

Atoxyl  is  only  indicated  when  pa- 
tients are  refractory  to  mercury  in 
malignant  syphilis  and  when  mer- 
cury causes  loss  of  weight  and 
much  general  disturbance.  Spiethoff 
(Zentralbl.  f.  inn.  Med.,  No.  19,  1908). 


Atoxyl  has  been  used  with  beneficial 
results  in  a  number  of  affections  in 
which  inorganic  arsenic  preparations 
had  already  been  availed  of.  Among 
these  may  be  mentioned  tuberculosis, 
leukemia,  chlorosis,  secondary  ane- 
mias, exophthalmic  goiter,  malignant 
tumors,  malaria,  and  frambesia. 

In  the  treatment  of  tuberculosis  2 
pills  are  given  daily,  after  two  days 
3  pills,  and  after  a  week  the  dose  is 
increased  by  1  pill  daily  until  6  are 
taken.  For  subcutaneous  injections 
a  5  or  10  per  cent,  solution  of  atoxyl 
is  used,  and  an  injection  given  every 
five  days,. beginning  with  0.02  Gm.  (Ys 
grain)  and  increasing  the  dose  up  to 
0.08  Gm.  (11/3  grains).  When  the 
maximum  dose  has  been  taken  for 
some  weeks  it  should  be  gradually 
reduced.  For  intravenous  injections 
a  20  per  cent,  solution  is  used  in 
doses  of  0.2  Gm.  (3  grains)  every 
second  day  for  three  or  four  weeks. 
Lafay  (La  Clinique,  May,  1907). 

Atoxyl  recommended  as  a  tonic  in 
the  treatment  of  anemia,  chlorosis, 
Graves's  disease,  tuberculosis,  and 
other  wasting  diseases.  The  drug  is 
more  efficient  than  the  usual  mineral 
preparations  of  arsenic  and  the  cac- 
odylates. The  author  administers 
the  drug  by  intramuscular  injection, 
using  a  10  per  cent,  solution  every 
second  day.  He  starts  by  using  0.02 
Gm.  (%  grain),  augmenting  each  sub- 
sequent dose  by  0.02  Gm.  (%  grain) 
until  a  dose  of  0.12  Gm.  (2  grains)  is 
reached.  Then  three  doses  of  0.15 
Gm.  (2^  grains)  are  given.  The  in- 
jections are  next  reduced  progress- 
ively by  0.02  Gm.  (>^  grain).  The 
total  amount  of  the  drug  taken  is 
thus  about  1>^  Gm.  (24  grains).  M. 
E.  Schacht  (Med.  Klinik,  Sept.  13, 
1908). 

Subcutaneous  injections  of  0.2  to 
0.4  Gm.  (3  to  6  grains)  of  atoxyl  em- 
ployed in  18  cases  of  pulmonary  tu- 
berculosis. The  author  is  convinced 
that  this  remedy,  especially  when 
given  in  full  doses,  exerts  on  phthisic 
patients  a  curative  action  much  supe- 
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rior  to  that  of  cacodylates  and  other 
measures     commonly     employed,     in- 
cluding  tuberculin.     A    favorable    ef- 
fect   on    the    pulmonary    lesions    was 
noted  even  where  the  general  nutri- 
tion remained  uninfluenced  or  loss  of 
weight  actually  took  place."    No  un- 
toward   effects    were    noted.      Knotte 
(Russki    Wratsch,    Nos.    30    and    31, 
1911;    Progr.  med.,  Feb.  24,  1912). 
In  a  large  variety  of  skin  affections, 
including-  pellagra,  psoriasis,   derma- 
titis   herpetiformis,    chronic    eczema, 
pityriasis   rosea,  lichen   planus,   acne 
vulgaris,  pemphigus,  chronic  urticaria, 
xanthoma,     furunculosis,     and     chlo- 
asma, atoxyl  has  been  used  with  good 
results. 

Seventy-five  skin  patients  subjected 
to  treatment  with  atoxyl,  receiving 
about  1500  injections,  without  any  ill 
effects.  Among  the  disorders  treated 
were  alopecia  areata,  dermatitis  her- 
petiformis, cutaneous  sarcomatosis, 
dermatitis  exfoliativa  chronica,  xan- 
thoma multiplex  diabeticum,  psoria- 
sis, lichen  ruber.  In  some  cases  local 
applications  were  made  at  the  same 
time.  The  results  were  entirely  satis- 
factory, the  drug  being  well  borne 
and  free  from  irritating  and  injurious 
effects.  Marked  cardiac  disease  con- 
stitutes a  contraindication  to  the  use 
of  the  preparation,  inasmuch  as  it 
may  give  rise  to  palpitation  of  the 
heart  and  dyspnea,  even  when  ad- 
ministered in  small  doses.  A  20  per 
cent,  solution  was  used,  and  of  this 
from  3  to  15  minims  (0.18  to  0.9  c.c.) 
were  administered.  The  first  five  in- 
jections were  given  on  successive 
days,  and  the  remainder  on  alternate 
days.  Walther  Schild  (Berl.  klin. 
Woch.,  xxxix,  Nu.  13,  1902). 

Forty-two  patients  given  subcu- 
taneous injections  of  20  per  cent, 
atoxyl,  either  in  the  cellular  subcu- 
taneous tissue  of  the  interscapular 
region  or  in  the  muscular  tissue  of 
the  thigh,  the  latter  region  being  pref- 
erable. Infiltrations  very  rarely  fol- 
lowed at  the  point  of  injections,  and 
the  pain  was  very  slight.     The  aver- 


age dose  was  a  Pravaz  syringeful 
every  other  day.  In  lichen  ruber 
the  treatment  was  exclusively  by  this 
method,  the  itching  decreasing  after 
seven  or  eight  injections,  on  the  aver- 
age twenty-five  or  thirty  being  neces- 
sary for  cure.  One  of  the  patients 
had  never  tolerated  arsenical  treat- 
ment, but  this  was  well  borne.  One 
case  of  flat  wart  was  cured  very 
rapidly,  and  one  case  of  dermatitis 
herpetiformis  was  cured  after  twenty- 
four  injections.  Biringer  (Jour.  mal. 
cut.  et  de  syph.,  Nov.,  1904). 

Sodium  cacodylate  and  atoxyl  em- 
ployed in  psoriasis.  There  was  im- 
provement, but  in  no  case  anything 
like   a  cure. 

Atoxyl  also  used  with  benefit  in 
a  severe  case  of  pemphigus.  Atoxyl, 
like  sodiuin  cacodylate,  does  not 
possess  any  therapeutic  properties 
not  possessed  by  arsenous  acid. 
Fowler's  solution,  or  the  arsenate  of 
soda.  Its  greater  solubility  and  free- 
dom from  irritant  properties,  how- 
ever, adapt  it  especially  for  hypo- 
dermic use,  a  method  often  preferable 
to  administration  by  the  mouth,  and 
one  which  usually  gives  superior 
therapeutic  results.  Hartzell  (Jour. 
Amer.  Med.  Assoc,  Oct.  31,  1908). 

Fourteen  cases  of  pellagra,  acute 
and  chronic,  in  adults  and  children, 
were  all  apparently  cured  in  from  six 
to  twenty-eight  days  by  from  one  to 
four  injections  of  atoxyl,  together 
with  internal  administration  of  4  mg. 
of  arsenic  and  inunctions  of  an  ar- 
senical ointment.  These  results  are 
the  more  marked  because  patients 
frequently  suffer  from  five  to  twenty 
years  from  pellagra,  and  are  tran- 
siently improved  rather  than  healed 
after  frequent  and  long-continued 
hospital  treatment.  V.  Babes,  A. 
Vasiliu,  and  N.  Gheorghus  (Berl.  klin. 
Woch.,  Feb.  8,  1909). 

ARSACETIN  is  a  compound  de- 
rived from  sodium  arsanilate  (atoxyl) 
by  the  replacement  of  a  hydrogen  atom 
in  the  amino  group  of  the  former  sub- 
stance   by    the    acetyl     radical.       Its 
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chemical  make-up  is  expressed  by  the 
term  sodium  acetyl  arsanilate — 

ONa  , 
CH;!CO.HN.CcH.i.OAs<Qp^    +4H2O. 

It  occurs  as  a  white,  crystalline  body, 
odorless  and  tasteless,  which  is  soluble 
in  10  parts  of  cold  and  3^/2  parts  of  hot 
water.  It  can  be  sterilized  by  heat 
without  becoming'  decomposed. 

It  is  used  by  hypodermic  injection  in 
doses  of  iy2  grains  (0.1  Gm.)  to  7^ 
grains  (0.5  Gm.),  and  may  also  be 
given  internally  in  doses  of  ^  grain 
(0.05  Gm.). 

PHYSIOLOGICAL  ACTION.— 
Arsacetin  acts  in  the  same  way  as 
atoxyl,  but  is  said  to  be  from  3  to  5 
times  less  toxic  to  mammals  than  the 
latter.  According  to  Ehrlich,  who  in- 
troduced it,  arsacetin  acts  more  strongly 
on  trypanosomes  than  atoxyl. 

As  regards  untoward  effects,  it  ap- 
pears to  be  but  little  superior  to  atoxyl. 
Hammes  reported  2  cases  of  blindness 
out  of  142  cases  in  which  injections  of 
arsacetin  had  been  given;  he  used  the 
drug  rather  freely,  however,  injecting, 
in  one  of  the  amaurotic  cases,  8  doses 
of  0.8  Gm.  (12^  grains)  each  within 
sixteen  days.  Eckard  reported  3  cases 
of  blindness  among  134  cases  of  sleep- 
ing sickness  treated  with  arsacetin,  and 
recommended  that  it  be  never  given  in 
doses  larger  than  7^/^  grains  (0.5  Gm.). 

Renal  irritation  appears  to  be  pro- 
duced with  especial  facility  by  arsacetin 
(Borchers). 

THERAPEUTIC  USES.— Arsace- 
tin is  used  for  the  same  purposes  as 
atoxyl  and  presents  Jhe  advantage  of 
not  being  decomposed  when  sterilized 
by  heat.  In  syphilis  the  drug  has 
been  tried  by  a  number  of  observers, 
but  its  action  has  been  found  less 
trustworthy  and  less  persistent  than 
that  of  mercury.    In  trypanosomiasis 


it  is  considered  by  Eckard  inferior  to 
atoxyl. 

Internally,  Naegeli  and  Heinrich 
have  obtained  good  results  with  it  in 
Hodgkin's  disease,  and  the  last-named 
observer  also  in  psoriasis  and  lichen 
ruber.  Doses  of  J^  to  ^  grain  (0.03 
to  0.05  Gm.)  three  or  four  times  daily 
were  used  and  no  untoward  effects 
observed. 

In  the  recurrent  fever  prevalent  in 
Russia  Iversen  employed  the  drug 
with  satisfaction  in  100  cases;  7^^ 
grains  (0.5  Gm.)  were  injected  every 
second  to  fourth  day. 

In  pernicious  anemia  Klemperer 
obtained  excellent  results  by  admin- 
istering subcutaneously  2-grain  (0.12 
Gm.)  doses  of  arsacetin  (in  a  10  per 
cent,  solution),  gradually  increased  to 
10  grains  (0.65  Gm.)  in  some  cases. 

ARSENOPHENYLGLYCIN  is  an- 
other of  the  organic  arsenicals  or  aryl- 
larsonates  recently  introduced  into 
therapeutics  by  Ehrlich.  Its  composi- 
tion is  NaOOC.CH3.HN.C6H4.As  = 
As.C6H4.NH.CH3.COONa,  and  it  oc- 
curs as  a  yellow  powder,  which  is 
readily  soluble  in  water.  Different 
from  arsacetin,  it  decomposes  rapidly 
when  left  in  contact  with  the  air, 
and  must  therefore  be  kept  in  sealed 
tubes. 

The  preparation  has  so  far  been 
used  chiefly  in  trypanosomiasis.  Zu- 
pitza  and  von  Raven  injected  as  much 
as  12  to  15  grains  (0.8  to  1.0  Gm.)  at 
a  dose  in  early  cases,  and  claim  that 
it  gives  better  results  than  atoxyl. 
They  do  not  advise  its  use  in  ad- 
vanced cases,  however,  as  repeated  in- 
jections would  be  required,  and  the 
compound  proved  dangerous  when 
given  repeatedly,  even  in  divided 
doses.    The  reason  for  this  was  later 
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supplied  through  the  researches  of 
Fischer  and  Hoppe,  who  showed  that, 
while  arsacetin  is  eliminated  by  the 
urine  in  two  days,  and  atoxyl  in  three 
days,  arsenophenylglycin  remains  in 
the  organism  for  six  to  eight  days,  ac- 
cumulation in  the  system  thus  oc- 
curring much  more  readily  with  the 
latter  substance.  Alt  treated  31  cases 
of  general  paresis  with  intramuscular 
injections  of  arsenophenylglycin;  the 
Wassermann  reaction  became  nega- 
tive in  7  instances. 

C.  E.  DE  M.  Sajous 

AND 

L.  T.  DE  M.  Sajous, 
Philadelphia. 

ATROPINE.     See  Belladonna. 

AUTOINTOXICATION  AND 
ACIDOSIS. — These  two  conditions 
being  more  or  less  merged  patholog- 
ically, they  are  considered  separately 
to  establish  clearly  their  etiological 
difiference. 

AUTOINTOXICATION. 

DEFINITION.— Although  various 
disorders  may  give  rise  to  autointoxi- 
cation, the  form  treated  herein  is  that 
usually  meant  by  the  term,  viz.,  in- 
toxication due  to  poisons  absorbed 
from  the  gastrointestinal  canal. 

PATHOGENESIS.— Were  all  food 
products  admitted  to  the  digestive 
tract  submitted  to  complete  digestion 
and  the  end-products  of  the  process 
absorbed  by  the  intestinal  mucosa 
fully  prepared,  in  the  physiological 
sense,  for  this  process,  autointoxica- 
tion of  intestinal  origin  would  never 
occur.  But  such  is  not  always,  and  is 
probably  seldom,  the  case.  Some 
observers  have  estimated  that  one- 
tenth  and  others  one-seventh  of  the 
food  we  ingest  fails  to  be  acted  upon 
by  the   intestinal   digestive   ferments. 


Were  this  undigested  fraction  at  once 
eliminated  per  rectum  it  would  cause 
no  trouble;  but  such  not  being  the 
case,  it  is  retained  sufficiently  long  in 
the  intestine  to  putrefy,  i.e.,  to  be 
broken  down  by  bacteria,  particularly 
the  putrefactive  anaerobes,  aided  by 
the  colon  bacillus.  It  is  the  product 
of  this  putrefactive  process  which, 
absorbed  in  sufficient  quantity  and 
passing  into  the  blood,  causes  the 
phenomena  of  autointoxication. 

The  carbohydrate  fermentations, 
e.g.,  lactic  acid,  butyric  acid,  acetic 
acid,  and  yeast  fermentations,  are  all 
due  to  microbes,  and  result  in  the 
production  of  formic,  butyric,  lactic, 
succinic  acids,  etc.  Curiously  enough, 
the  bacteria  in  the  small  intestine 
appear  also  to  produce  a  certain 
quantity  of  alcohol.  Further,  we 
have  various  decompositions  which 
yield  gases,  such  as  H,  CO2,  and  at 
times  CH4.  These  are  neutralized, 
absorbed,  and  oxidized.  The  gaseous 
development  in  the  stomach  due  to 
fermentations  may  be  considerable, 
as  in  dilatation  of  the  stomach.  In  the 
course  of  proteid  decomposition  we 
have  numerous  products  formed,  such 
as  (1)  NH3,  N,  CO2,  H2S,  mercap- 
tans;  (2)  leucin,  amido-acids;  (3) 
phenyl,  indol,  skatol,  etc.,  or  aromatic 
bodies.  Amido-acids  are  normally 
absorbed  in  the  intestine.  The  aro- 
matic bodies  pass  into  the  blood,  and 
are  eventually  discharged  as  innoc- 
uous combinations  from  the  system. 
They  are  always  increased  in  putre- 
factive processes,  and  form  an  indi- 
cation of  the  extent  of  putrid  decom- 
position occurring  in  the  intestine. 
A  further  product,  acetone,  is  found 
in  the  intestine.  All  the  above  prod- 
ucts are  usually  eliminated  without 
producing  abnormal  reactions.  If 
they  accumulate  we  have  gastric  and 
systemic  disturbances— an  autoin- 
toxication. Allan  Macfadyen  (Clin- 
ical Jour.,  Sept.  30,  1903). 
Carbohydrate  decomposition  due  to 
the  action  of  bacteria  occurs  mainly 
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in  the  stomach  and  small  intestine, 
while  proteid  putrefaction  occurs 
mainly  in  the  large  intestine. 

Emphasis  must  be  laid  upon  the 
fact  that  it  is  when  certain  quantities 
of  these  toxic  products  of  putrefac- 
tion reach  the  blood  that  these  phe- 
nomena occur,  since,  as  stated  above, 
a  small  proportion  of  the  foodstuffs 
ingested  undergoes  putrefaction  under 
normal  conditions.  But  the  body  is 
protected  in  two  ways  from  the  in- 
jurious effects  of  these  poisons:  (1) 
by  the  detoxicatory  functions  of  the 
liver,  which  organ  the  poisons  must 
traverse  before  they  reach  the  general 
circulation,  and  (2)  by  the  antitoxic 
constituents  or  antibodies  in  the 
blood  proper,  of  which  the  poisons 
provoke  an  increased  production  by 
acting  as  antigens. 

Autointoxication  is  usually  attrib- 
uted to  dietetic  errors,  the  use  of 
meat  in  excess,  gorging,  etc.,  but,  as 
the  above  facts  suggest,  three  factors 
should  be  taken  into  account :  dietetic 
errors ;  the  efficiency  of  the  liver,  and 
finally  the  autodefensive  activity  of 
the  blood. 

Anesthesia  also  gives  rise  at  times, 
especially  in  children,  to  acidosis, 
the  most  characteristic  symptoms 
of  which  are  intense  thirst,  vomit- 
ing, restlessness,  and  finally  coma. 
Air-hunger  has  been  observed  in  some 
cases. 

Postanesthetic  acetonuria  is  the 
common  form  in  children.  In  most 
cases  acetonuria  is  the  only  symp- 
tom, but  occasionally  toxic  symptoms 
develop  and  death  may  ensue.  Post 
mortem  the  liver  shows  constantly 
intense  fatty  infiltration,  with  patches 
of  necrosis. 

Postanesthetic  acetonuria  is  closely 
analogous  to  phosphorus  poisoning-, 
in  which  the  oxidative  capacity  of  the 


tissues  is  primarily  damaged.  The 
inhibition  of  metabolism  by  anes- 
thetics results  in  the  incomplete 
combustion  of  fat,  and  betaoxybutyric 
acid  and  its  products  appear  in  the 
urine,  while  the  failure  of  the  muscles 
to  burn  up  fat  leads  to  its  accumula- 
tion in  both  the  muscles  and  the  liver. 
Fatty  infiltration  of  the  liver  can 
occur  with  remarkable  rapidity,  and 
there  seems  to  be  no  reason  to  be- 
lieve that  when  symptoms  of  intoxi- 
cation occur  after  anesthesia  the 
liver  was  previously  diseased.  Pa- 
tients who  take  carbohydrate  freely 
both  before  and  after  operation  seem 
less  liable  to  acetonuria,  and  it  is 
probable  that  postanesthetic  aceto- 
nuria may  sometimes  arise  solely 
from  carbohydrate  starvation,  espe- 
cially in  those  cases  in  which,  owing 
to  vomiting,  but  little  food  has  been 
taken  previous  to  operation.  Bain- 
bridge    (Lancet,   March  28,   1908). 

SYMPTOMATOLOGY  AND 
DIAGNOSIS.— In  identifying  a  case 
of  true  autointoxication  it  is  neces- 
sary to  eliminate  other  possible  dis- 
orders. The  toxemia  may  be  due  to 
quite  another  cause,  i.e.,  deficient  ca- 
tabolism  of  waste  products  with  an 
accumulation  of  purin  bases  in  the 
blood,  in  other  words,  the  gouty 
diathesis,  often  merged  with  autoin- 
toxication of  intestinal  origin.  Im- 
perfect elimination  of  end-products 
also  complicates  chronic  nephritis 
long  before  the  stage  of  uremia  ap- 
pears. The  accumulation  of  acetone 
or  diacetic  acid  in  the  course  of 
diabetes  is  another  form  of  toxemia 
for  which  intestinal  autointoxication 
might  be  mistaken.  This  applies  also 
to  hepatic  torpidity  due  to  cholangitis  ; 
gall-stones,  even  though  they  may 
not,  as  yet,  have  produced  biliary 
colic ;  incipient  hepatic  cancer,  and 
appendicitis  attended  by  gastrointes- 
tinal   disorders.      Intestinal    entozoa 
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may  also  awaken  symptoms  simulat- 
ing autointoxication. 

The  presence  of  this  condition 
being  determined,  it  is  desirable  to 
ascertain  which  of  three  underlying 
causes  predominates.  While  the  high 
liver  or  individual  who  eats  meat  in 
excess  may  be  ruddy  or  even  appear 
congested,  he  will  complain  of  symp- 
toms similar  to  those  described  above 
that  would  occur  in  a  pale,  sallow 
woman.  In  the  former,  the  morbid 
phenomena  will  be  due  to  excess  of 
proteids  'over  and  above  his  ability  to 
digest  them  and  destroy  the  poisons 
in  the  blood-stream,  though,  perhaps, 
both  his  digestive  and  antitoxic 
powers  be  normal.  In  the  pale 
woman,  on  the  other  hand,  both  these 
functions  may  be  deficient  and  even  a 
small  quantity  of  protein  suffice  to 
bring  on  the  symptoms  of  autointoxi- 
cation because  of  the  large  relative 
proportion  of  protein  which  under- 
goes putrefaction.  The  third  patient 
may  appear  muddy,  yellowish  and 
fat,  or  emaciated — a  type  often  due 
to  hepatic  torpor  or  incipient  renal 
disease  of  toxemic  origin.  This 
shows  that  the  general  appearance  of 
the  patient  is  not  typical  of  the  dis- 
order, though  it  afifords  a  clue  to  the 
underlying  cause. 

Headache,  often  frontal  and  extend- 
ing to  other  parts  of  the  head,  finally 
becomes  a  true  hemicrania  ;  it  is  some- 
times migratory,  i.e.,  moving  about 
from  one  place  to  the  other.  It  may 
be  continuous  both  day  and  night  or 
recur  at  fixed  intervals,  sometimes 
once  or  twice  a  week.  The  face  is 
apt  to  be  pale  during  these  head- 
aches ;  there  may  also  be  vertigo,  con- 
siderable lassitude,  and,  perhaps, 
nausea.  During  the  intervals,  the 
patient   often   complains   of  anorexia. 


dyspepsia,  borborygmus,  flatulence, 
with  more  or  less  stubborn  constipa- 
tion or,  rarely,  diarrhea.  There  may 
be  insomnia,  or,  even  if  the  patient 
sleeps,  fatigue  on  rising,  and  drowsi- 
ness during  the  day.  Palpitations  or 
arrhythmia  and  dyspnea  on  exertion 
and  a  stubborn  cough  are  not  infre- 
quent, and  the  sufferer  is  often  irri- 
table. The  blood-pressure,  excepting 
in  the  habitually  weak  and  anemic,  is 
usually  high,  ranging  from  150  to 
above  200. 

Kidney  extract  more  than  any  other 
produces  an  increase  in  blood-pres- 
sure. Extracts  of  the  liver  and  brain 
show  a  much  greater  tendency  to 
cause  a  fall  of  blood-pressure  of  brief 
duration.  Increased  pulse  tension, 
then,  must  draw  our  especial  atten- 
tion to  kidney  failure.  These  obser- 
vations bear  upon  the  diagnosis 
of  toxemia  and  threatened  eclampsia. 
In  2  typical  cases  of  the  nephritis  of 
pregnancy  the  writer  obtained  re- 
peated tracings  of  blood-pressure 
illustrating  its  remarkable  increase. 
In  some  of  the  most  virulent  cases 
of  toxemia  and  eclampsia  in  propor- 
tion as  the  condition  becomes  grave 
blood-pressure  is  diminished.  Battey 
Shaw  (Brit.  Med.  Jour.,  May  12, 
1906). 

The  rise  in  blood-pressure  in  cases 
of  autointoxication  is  caused  pri- 
marily by  the  action  of  the  poisons 
on  the  smaller  ganglionic  endings  of 
the  splanchnic  nerves  in  the  vessel 
walls,  the  poisons  having  a  selective 
action  for  the  vasoconstrictor  nerves. 
The  first  effect  of  this  action  is  a  rise 
in  the  blood-pressure  of  the  portal 
vessels.  The  connection  of  the 
nerves  supplying  these  vessels  is  such 
that  there  is  a  general  reaction. 
Hiatt  (Arch,  of  Diag.,  April,  1911). 

When  the  blood-pressure  is  very 
high,  however,  a  renal  disorder  is  apt 
to  be  present.  Although  the  urine 
may  prove  negative,  some  severe 
cases    of    long    standing    may    show 


AUTOINTOXICATION   AND   ACIDOSIS    (SAJOUS). 


267 


albumin,  and  also  sugar,  both  of 
which  disappear  under  appropriate 
treatment.  Debility  and  emaciation, 
melancholia  and  hypochondria,  are 
not  uncommon,  especially  when  the 
paroxysms  of  headache,  the  cardinal 
symptom  of  the  disorder,  are  frequent 
and  severe.  Children  are  apt  to  sufifer 
from  periodical  attacks  of  fever, 
which  promptly  disappear  under  the 
influence  of  a  purgative. 

A  study  of  the  relationship  existing 
between  meat  indigestion  and  indi- 
canuria  in  children  showed  that,  with 
an  ordinary  diet,  containing  meat 
once  daily,  children  6,  9,  and  12  years 
old  succeed  in  digesting  their  food 
fairlj'  well  without  much  putrefaction 
in  the  intestinal  tract.  Three-year- 
old  children  with  the  same  diet,  on 
the  other  hand,  are  much  more  apt  to 
show  indicanuria.  Meat  twice  daily 
produces  in  9-  and  12-  year-old  chil- 
dren practically  no  change  in  the 
amount  of  intestinal  putrefaction.  In 
6-  and  even  more  markedly  in  3-  year- 
'  old  children  meat  twice  daily  gives 
rise  to  decided  increase  in  the  indica- 
nuria and  is  a  cause  of  pronounced 
intestinal  putrefaction.  The  giving  of 
meat  more  than  once  daily  to  children 
under  9  j-ears  of  age  is  to  be  depre- 
cated on  account  of  the  harm  result- 
ing from  the  constant  presence  of 
abnormal  products  of  putrefaction. 
Some  parents  labor  under  the  delu- 
sion that  meat  soups  contain  all  the 
valuable  constituents  of  the  food,  and 
give  the  child  no  meat  at  all.  Such 
a  practice  may  also  be  productive  of 
harm.  E.  C.  Fleischner  (Amer.  Jour. ' 
of  Dis.  of  Children,  Oct.,  1911). 

Cutaneous  disorders,  especially 
eczema  and  acne,  are  not  infrequently 
observed.  Occasionally  there  is  flush- 
ing, icterus,  and  urticaria.  Blood 
anomalies,  chlorosis  and  anemia, 
are  occasionally  noted,  especially  in 
females.  A'arious  neuroses  have  been 
attributed  to  the  same  cause;  these 


are  treated  under  their  respective 
heads.  A  number  of  eye  affections 
have  also  been  ascribed  to  autoin- 
toxication   of   gastrointestinal   origin. 

Gastrointestinal  autointoxication  is 
especially  important  as  a  cause  of  in- 
terior ophthalmoplegia,  more  rarely 
of  paralysis  of  the  external  muscles 
of  the  eye  and  affections  of  the  optic 
nerve.  It  is  also  a  cause  of  affections 
of  the  cornea  and  sclerotic,  recurring 
keratitis,  scleritis  and  periodical  epi- 
scleritis, and  affections  of  the  uveal 
tract,  especially  in  recurring  iritis 
and  many  cases  of  insidious  irido- 
cyclitis. Elschnig  (Miinch.  med. 
Woch.,  Bd.  Hi,  Nu.  41,  1905). 

We  have  reason  to  believe,  in  the 
absence  of  other  causes,  that  under 
these  conditions  ocular  troubles  may 
also  arise  largely  in  the  corneoscleral 
and  uveal  tracts,  and  probably,  in  so 
far  as  the  nervous  apparatus  is  con- 
cerned, in  manifestations  to  which  the 
term  acute  or  chronic  retrobulbar 
neuritis  is  applied.  We  do  not  know 
whether  these  toxins,  whatever  they 
may  be,  actually  are  the  only  and  sole 
cause  of  these  conditions,  but  such 
examinations  as  have  been  made  at 
least  indicate  that  they  may  be  con- 
sidered accessory  causes.  They  may 
be  able  to  play  a  certain  part  in  the 
production  of  the  symptoms,  and  at 
times  are  probably  the  direct  cause 
of  their  continuance,  even  when  other 
more  commonly  accepted  etiological 
factors  have  ceased  to  be  active.  De 
Schweinitz  (Jour.  Amer.  Med.  Assoc, 
Feb.  9,  1907). 

There  is  enough  association  be- 
tween such  eye  disturbances  as 
blepharitis,  lid  and  conjunctival  dis- 
turbances, conjunctival  hyperemia 
and  functional  disturbances  of  the 
ciliary  muscle,  refraction  and  mus- 
cular errors,  etc.,  and  manifest  symp- 
toms of  autointoxication  from  con- 
stipation to  justify  the  belief  of 
causative  relation.  Woods  (Jour. 
Amer.  Med.  Assoc,  Aug.  13,  1910). 

TREATMENT.— In   this    disorder 
dietetic  measures  are  of  primary  im- 
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portance  irrespective  of  the  class — 
the  three  referred  to  above — met  with. 
The  main  indication  is  to  diminish 
the  proteids  ingested,  i.e.,  reduce 
meats  especially,  to  just  within  the 
limits  of  proper  digestibility.  In 
some  cases  nothing  short  of  complete 
meat  abstention  suffices ;  in  others  it 
may  be  allowed  from  once  to  seven 
times  a  week,  i.e.,  once  daily.  The 
antiputrefactive  diet  should  then  be 
adjusted  to  supply  daily  from  60  to 
75  grams  (2  to  2^  ounces)  of  protein 
and  from  1800  to  2500  calories  {zdde 
Dietetics)  of  fuel  value.  This  diet 
may  be  made  up  mainly  of  milk,  one 
quart  daily;  milk  soups,  bread  and 
butter,  cereals,  fat  bacon,  cream 
cheese,  vegetables,  fruits,  especially 
bananas ;  honey,  salads,  olive  oil,  and 
fresh  cheese.  Soured  milk,  curdled 
milk,  whey,  and  buttermilk  are  valu- 
able. Metchnikoff's  bacillac  or  lacto- 
bacillin  are  likewise  useful  by  acting 
directly  on  the  intestinal  flora.  Weak 
tea  or  coffee  may  be  allowed. 

Some  patients  bear  fish  without 
trouble,  while  any  kind  of  meat,  even 
fowl,  will  provoke  autointoxication 
phenomena.  Fish,  poultry,  and  eggs 
might  be  continued  once  daily  each, 
and  only  suppressed  in  turn  if  these 
untoward  effects  continued  after  the 
withdrawal  of  meat,  for  white  of  egg 
also  undergoes  putrefaction.  Con- 
stipated individuals  should  eat  copi- 
ously of  vegetables  to  provide  the 
intestines  with  cellulose,  which  facili- 
tates evacuation  mechanically. 

While  putrefaction  of  proteids  oc- 
curs mainly  in  the  colon,  we  have 
seen,  carbohydrate  decomposition  oc- 
curs in  the  stomach  and  small  intes- 
tine. Cane-sugar  is  the  offending 
agent  in  the  majority  of  these  cases, 
especially  when  used  in  exaggerated 


quantity.  Hence,  reduction  of  sugar 
and  sweets  is  often  an  important  fea- 
ture of  the  treatment. 

Constipation  should  be  met  by 
salines,  preferably  magnesium  sul- 
phate, 1  or  2  teaspoonfuls  in  a  glass 
of  hot  water  on  retiring.  Colonic 
irrigation  with  saline  solution  two  or 
three  times  a  week  is  very  efficient. 
In  some  cases  the  most  satisfactory 
measure  is  to  inject  olive  oil,  4  ounces 
(120  c.c),  in  the  rectum  on  retiring; 
kept  in  all  night,  this  insures  a  free 
passage  by  morning.  Castor  oil  is 
the  best  agent  as  an  occasional  purga- 
tive in  children. 

In  most  cases,  especially  those 
attended  by  debility,  |pallor,  and 
anemia,  thyroid  gland,  1  grain  (0.065 
Gm.)  during  meals,  enhances  greatly 
the  antitoxic  power  of  the  blood.  In 
women  this  may  be  advantageously 
combined  with  ovarian  extract,  2 
grains  (0.13  Gm.). 

Where  anemia  is  present  spinach 
should  form  a  daily  article  of  diet, 
owing  to  its  wealth  in  organic  iron, 
or  Blaud's  pill,  2  grains  (0.13  Gm.), 
and  strychnine,  %o  grain  (0.0011  Gm.), 
may  be  given  as  chalybeate  and  tonic. 
In  some  cases  the  curative  process  is 
aided  by  intestinal  antisepsis.  This 
is  best  obtained  with  salol,  5  grains 
(0.32  Gm.)  after  meals,  or  creosote 
carbonate,  5  grains  (0.32  Gm.)  in 
capsules  in  the  middle  of  each  meal 
to  prevent  the  anorexia  and  gastric 
disturbance  the  latter  agent  some- 
times causes.  A  liberal  intake  of 
fresh  water,  though  not  during  meals, 
and  out-of-door  exercise  are  beneficial 
adjuncts. 

In  cases  of  hepatic  torpor  calomel  is 
very  useful,  especially  when  1  grain 
(0.065  Gm.)  is  given  in  six  divided 
doses  thirty   minutes   apart   followed 
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by  a  Seidlitz  powder.  This  given 
once  or  twice  a  week  serves  to  keep 
the  Hver,  and  the  flow  of  bile,  which 
contributes  markedly  to  intestinal 
antisepsis,  sufficiently  active  in  cases 
unattended  by  organic  lesions  of  the 
organ. 

The  dyspnea  met  with  in  these 
cases  is  clearly  due  to  meat,  since 
aggravation  is  caused  by  increasing 
the  latter,  while  the  symptom  disap- 
pears when  the  patient  is  placed  on  a 
milk  diet.  It  is  evidently  due,  as 
suo-gested  by  Huchard,  to  vasocon- 
striction (of  the  arterioles),  for  the 
pallor  which  accompanies  the  dyspnea 
likewise  ceases.  If  slight  edema  is 
present  theobromine  is  indicated  to 
enhance  the  functional  activity  of  the 
heart  and  kidneys. 

ACID  INTOXICATION,  OR 
ACIDOSIS. 

Apart  from  the  acidosis  of  diabetes 
referred  to  under  that  head  and  in 
the  article  on  Acetonuria  (vol.  i) 
there  exists  a  not  uncommon  form, 
which  is  met  in  patients  subject 
to  habitual  constipation  and  other 
gastrointestinal  disorders,  especially 
gastroptosis,  and  after  anesthesia. 

PATHOGENESIS.— The  alimen- 
tary form  of  acidosis  is  due  to  the 
bacterial  putrefaction  of  the  contents 
of  the  gastrointestinal  canal  and 
probably  to  betaoxybutyric  acid  and 
acetylacetic  acid  formed  when  the  in- 
testinal fats  are  split  into  fatty  acid 
and  glycerin.  The  betaoxybutyric 
and  acetylacetic  acids  preserve  their 
identity  in  the  alimentary  canal,  but 
when  they  reach  the  blood  and  tissues 
they  are  finally  broken  up  into  ace- 
tone and  carbon  dioxide.  When  the 
proportion  is  relatively  small,  and 
acetone  is  alone  detected  in  the  urine 
along  with  the  acetylacetic  acid;  but 


when  in  large  quantities,  the  breath 
acquires  the  peculiar  apple-like  odor 
of  acetone  in  addition.  It  is  only 
when  an  abnormal  amount  occurs  in 
the  blood  that  the  morbid  phenomena 
of  acidosis  are  awakened.  This  is 
probably  the  result  of  a  gradual  re- 
duction of  the  tissue  alkalies  until  a 
point  when  the  latter  are  inadequate 
for  normal  metabolism  is  reached. 
Under  these  conditions  an  insufficient 
amount  of  alkali  is  ultimately  avail- 
able for  the  neutralization  of  the  acid, 
the  direct  cause  of  poisoning. 

The  most  dangerous  symptom, 
coma,  is  due  to  the  retention  of 
carbon  dioxide  which  results  from 
the  above  process.  In  carnivorous 
animals,  and  also  man,  the  tissues  op- 
pose the  acid  by  supplying  ammonia 
and  alkaline  carbonates  to  neutralize 
it,  but  as  fresh  doses  of  acid  are  added 
this  defensive  resource  is  gradually 
weakened.  Finally  the  time  comes 
when  the  alkalinity  of  the  blood  is  so 
low  that  its  power  of  taking  up  the 
carbon  dioxide  formed  in  the  tissues 
is  seriously  impaired.  The  carbon 
dioxide,  being  retained  in  the  tissues, 
gradually  increases  therein,  until 
symptoms  of  asphyxia,  including 
cyanosis  and  coma,  appear. 

May  it  not  well  be  that  in  all  cases 
of  severe  symptoms  accompanying 
acidosis,  and  even  in  diabetic  coma 
itself,  one  of  the  most  important  fac- 
tors is  the  absence  of  glycogen  in 
the  liver-cells,  with  a  corresponding 
diminution  in  poison-neutralizing  ef- 
fect, thus  allowing  the  diffusion  of 
intestinal  and  toxic  substances  other 
than  acids  throughout  the  organism? 
Certainly  the  method  of  combating 
acidosis  of  conditions  other  than  dia- 
betes by  large  quantities  of  glucose 
seems  to  be  more  scientific  and  more 
likely  to  lead  to  beneficial  results 
than  the  giving  of  alkalies.     By  this 
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means  one  is  obviously  tackling  the 
condition  nearer  its  source  than  when 
simply  attempting  to  neutralize  an 
already  fully  neutralized  series  of 
acids  which  are  probably  of  no  more 
importance  than  some  of  the  other 
known  clinical  abnormalities,  such  as 
the  presence  of  creatin,  which  accom- 
pany this  condition.  Mellanby  (Lan- 
cet, July  1,  1911). 

SYMPTOMATOLOGY.—  The 

general  symptoms  are,  of  course, 
those  of  the  causative  disease  if  such 
exist :  gastroptosis  or  enteroptosis, 
cancer,    burns,    epilepsy,    anesthesia, 

etc. 

Of  400  cases  examined,  in  383  of 
which  an  anesthetic  had  been  given, 
symptoms  of  acid  intoxication  were 
present  in  46.  In  some  of  these,  grave 
symptoms  occurred;  in  others,  ex- 
cepting a  slight  odor  to  the  breath, 
there  was  nothing  clinically  to  sug- 
gest this  condition,  and,  in  several, 
acetone  and  diacetic  acid  were  only 
discovered  in  the  urine  by  routine 
examination.  The  conditions  for 
which  these  46  cases  were  admitted 
were:  contusions  and  fractures,  14 
cases;  appendicitis,  11  cases;  severe 
lacerated  contused  wounds,  3  cases; 
cerebral  concussion,  2  cases;  localized 
septic  processes,  2  cases;  gastric  dis- 
ease, 2  cases;  carcinoma,  2  cases; 
salpingitis,  osteomyelitis,  cervical  ad- 
enitis, floating  kidney,  fecal  fistula, 
epilepsy,  alcoholism,  diabetic  gan- 
grene, hemorrhoids,  burns,  and  ty- 
phoid fever,  of  each,  1  case.  In  17 
cases  symptoms  were  present  on  en- 
trance, in  12  within  twenty-four  to 
forty-eight  hours  after  administration 
of  a  general  anesthetic  (ether  being 
used  in  10  cases,  nitrous  oxide  in  2 
cases).  In  17  which  developed  after 
admission  without  any  anesthetic  be- 
ing administered  there  was  assignable 
cause.  Death  resulted  in  6  cases.  J. 
A.  Kelly  (Annals  of  Surgery,  Feb., 
1905). 
The  sweetish,  apple-like  odor  of  the 
breath,  sufficient  sometimes  to  fill  the 
room,  and  the  apathy,  marked  listless- 


ness,  or  stupor  render  the  diagnosis 
quite  easy,  especially  when  acetone  or 
diacetic  acid  or  both  are  found  in  the 
urine.  Biit  it  is  when  these  symp- 
toms occur  as  a  complication  of 
chronic  constipation  that,  unless  the 
physician  be  familiar  with  the  phe- 
nomena of  acidosis,  considerable 
alarm,  and,  through  lack  of  appro- 
priate measures,  possibly  death,  may 
occur. 

Labored  breathing,  i.e.,  "air  hun- 
ger," or  slow,  deep,  sighing  respira- 
tion occur  so  frequently  that  they 
have  been  considered  as  almost 
pathognomonic  of  acidosis.  Nausea 
and  vomiting  without  apparent  cause 
or  brought  on  by  the  slightest  attempt 
to  swallow,  though  the  patient  may 
be  intensely  thirsty,  are  also  charac- 
teristic, especially  when  it  is  cyclic  or 
recurrent.  There  is  marked  distaste 
for  food.  The  tongue  is  clean  or 
heavily  loaded  and  red,  thoug-h  moist. 
Headache  occurs  in  most  cases. 
There  is  a  peculiar  drowsiness  or 
apathy,  which  may  lapse  into  stupor 
or  alternate  with  periods  of  delirium 
or  restlessness,  sufficient  at  times  to 
cause  the  patient  to  fall  out  of  bed. 
This  violent  state  may  itself  lapse  into 
stupor  or  partial  or  complete  coma. 
The  face  is  pale,  but  this  may  alter- 
nate with  periods  during  which  it  and 
also  sometimes  (especially  in  chil- 
dren) various  parts  of  the  body  are 
flushed  or  red.  The  expression  is  one 
of  anxiety  unless  the  listlessness  or 
stupor  of  the  patient  annul  this  sign. 
There  may  be  slight  fever,  reaching 
at  most  103°  F.,  but  often  the  tem- 
perature is  subnormal — as  low  as  95° 
in  some  cases.  This  is  mainly  due  to 
the  accumulation  of  carbon  dioxide 
in  the  tissues,  which  is,  moreover, 
indicated   by   cyanosis,    especially   of 
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the  lips  and  nails.    The  pulse  is  more 
or  less  rapid,  weak,  and  soft. 

The  acidosis  is  rendered  evident  by 
the  characteristic  breath,  the  marked 
acidity  of  the  urine,  and  the  presence 
therein  of  acetone  and  diacetic  acid. 
The  urine  is  usually  pale,  though 
turbid  in  some  instances,  and  may 
contain  albumin  and  casts,  owing-  to 
the  renal  irritation  produced  by  the 

acids. 

Case  of  a  woman  68  years  of  age 
who,  following  a  chill,  suffered  from 
headaches,  insomnia,  and  nausea. 
Later  she  became  apathetic,  delirious, 
and  finally  unconscious.  The  diag- 
nosis of  this  case  was  difficult.  It 
was  evidently  a  toxemia  and  appeared 
to'  rest  between  uremia,  an  intestinal 
infection,  and  acidosis,  but  at  first 
there  was  nothing  to  enable  a  differ- 
ential diagnosis  to  be  made.  The 
urine,  which  was  examined  nearly 
every  day,  gave  no  definite  reaction 
until  thirteen  days  from  the  onset  of 
the  condition.  Diacetic  acid  was 
then  found,  i.e.,  acid  intoxication,  and 
a  line  of  treatment  was  framed  to 
meet  the  condition.  S.  Bontor  (Lan- 
cet, Nov.  5,  1910). 

TREATMENT.  —  One  important 
feature  in  all  cases  of  acidosis  is  care- 
fully to  empty  the  intestine  by  a  high 
and  warm  enema  composed  of  mag- 
nesia sulphate,  ^  ounce  (15  Gm.)  ; 
glycerin,  2  ounces  (60  Gm.),  and 
warm  water  (105°  F.),  1  pint  (480 
c.c).  This  should  be  followed  by  an- 
other colonic  irrigation,  also  carr,ied 
as  high  as  practicable,  of  1  quart  (960 
c.c.)  of  a  5  per  cent,  solution  of 
sodium  bicarbonate.  This  may  be  re- 
peated two,  three,  or  four  times.  Or, 
Murphy's  continuous  method  of  rectal 
transfusion  may  be  resorted  to.  If 
the  case  is  threatening,  the  patient  be- 
ing stuporous  or  comatose,  venesec- 
tion should  be  practised,  and  1  pint 
(480  c,c.)  of  a  2  per  cent,  solution  of 


sodium  bicarbonate  at  105°  F,  then  in- 
jected intravenously.  Unless  signs 
of  recovery  appear  within  one  hour 
and  the  pulse  is  weak  1  pint  (480 
c.c.)  of  saline  solution  at  the  same 
temperature  containing  20  to  40 
minims  (1.25  to  2.5  c.c.)  of  1:1000 
epinephrin  solution  should  be  very 
slowly  injected  into  the  same  vein. 
The  colonic  flushings  of  the  sodium 
bicarbonate  should  be  given  once 
daily  a  few  days  to  prevent  recurrence 
of  acid  poisoning.  If  the  patient  can 
take  medicines  by  the  mouth  when 
first  seen  this  route  should  also  be 
employed  to  alkalinize  the  blood. 
Von  Noorden  advocates  large  doses — 
1  ounce  (30  Gm.)  a  day  if  necessary — 
of  sodium  bicarbonate  or  the  citrates. 
Lichtwitz  prefers  the  sodium  citrate 
to  sodium  bicarbonate,  having  found 
that  the  diarrhea  which  results  from 
the  latter  did  not  occur  after  large 
doses — 50  Gm.  (12^^  drams)  in 
divided  doses  daily — of  the  former. 
It  presents  also  the  advantage  of 
being  tasteless,  a  fact  which  facili- 
tates its  use  with  the  meals  or  simply 
dissolved  in  water. 

As  stimulant,  the  aromatic  spirit 
of  ammonia,  owing  to  its  powerful 
alkalinizing  properties,  and  strych- 
nine, to  raise  the  blood-pressure,  are 
of  great  advantage,  though  the  epi- 
nephrin solution  is  more  active  than 
strychnine  in  threatening  cases. 

The  causative  condition,  whatever 
that  may  be;  chronic  constipation, 
gastroptosis,  etc.,  should,  of  course, 
receive  attention  to  prevent  recur- 
rence. 

C.  E.  DE  M.  Sajous, 

Philadelphia. 
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BACTERIAL    VACCINES.— 

Bacterial  vaccines  are  preparations  of 
bacteria,  or  of  their  products,  for  pro- 
phylactic or  therapeutic  use.  In  the 
usual  liquid  form  the  vaccines  are  clear, 
slightly  opalescent,  or  milky,  the  ap- 
pearance depending  upon  the  amount  of 
bacterial  substance  in  them.  There 
may  be  sedimentation.  A  small  per- 
centage of  an  antiseptic  (phenol,  tricre- 
sol, or  liquor  cresolis  comp.)  is  added 
to  fluid  preparations  as  a  preservative. 
The  vaccine  usually  contains  the  whole 
bacterial  cell  treated  by  exposure  to  a 
temperature  just  sufficient  to  destroy  its 
reproductive  function.  Heat,  however, 
is  not  always  applied,  the  preservative 
being  sometimes  relied  upon  for  sterili- 
zation. In  lieu  of  heat  other  substances 
have  been  recommended,  e.g.,  galactose. 

Sometimes  living  attenuated  bacteria 
are  employed ;  again,  extremely  small 
amounts  of  highly  virulent  germs  are 
injected,  while  still  another  class  of 
vaccinating  substances  consists  of  bac- 
terial products.  These  include  bacteria 
split  mechanically,  chemically,  or  by 
autolysis,  and  bacterial  toxins  or  fil- 
trates of  fluid  cultures.  Besredka  has 
suggested  so-called  sensitized  vaccines, 
i.e.,  bacteria  treated  with  their  homolo- 
gous specific  immune  sera. 

Bacterial  vaccines  are  used  both  to 
prevent  and  to  cure  infectious  diseases. 
They  are  believed  to  accomplish  this  by 
stimulating  the  healthy  tissues  to  pro- 
duce substances  which  reinforce  the 
normal  anti-infectious  powers  of  the 
body.  When  brought  into  direct  con- 
tact with  healthy  tissues,  the  vaccine 
causes  the  normal  cells  to  exercise  their 
ability  to  remove  foreign  proteins.  To 
accomplish  this  they  manufacture  in 
great  abundance  specific  substances  an- 
tagonistic to  the  bacteria,  called  anti- 
bodies.    These  find  their  way  into  the 


circulating  blood  and  aid  the  cells  en- 
gaged in  actual  combat  with  the  bac- 
teria at  the  focus  of  infection.  In  the 
prophylactic  use  of  vaccines  the  anti- 
bodies are  stored  in  the  blood  and  tissue 
juices  ready  to  meet  invading  bacteria. 
The  sole  effect  of  the  vaccine  is  the 
generation  of  antibodies  and  the  sole 
action  of  the  antibodies  is  upon  the  bac- 
teria; therefore,  it  is  obvious  that  the 
ultimate  purpose  of  the  vaccine  will  fail 
unless  the  antibodies  in  the  blood  are 
able  to  come  into  direct  contact  with  the 
bacteria.  The  pathological  conditions 
about  the  focus  of  infection  are  often 
such  that  accessory  methods  of  treat- 
ment are  necessary  to  accomplish  this 
end.  A'accine  inoculation  does  not  pre- 
clude the  ordinary  methods  of  treat- 
ment. 

Bacterial  vaccines  are  usually  ad- 
ministered by  subcutaneous  injection, 
though  they  may  be  given  intra- 
muscularly or  even  intracutaneously ; 
there  seems  to  be  no  sufficient  reason 
for  intravenous  administration.  They 
have  been  given  by  the  mouth  and,  with 
certain  restrictions,  the  results  have  ap- 
parently been  satisfactory. 

HISTORY. — Bacterial  vaccine  ther- 
apy is  the  direct  outcome  of  studies  in 
immunity.  Immunity  is  resistance  to 
disease.  Until  very  recently  the  meth- 
ods practised  to  limit  and  control  infec- 
tious diseases  were  held  to  be  empirical, 
and  progress  seemed  to  be  the  result  of 
accident  rather  than  of  systematic  in- 
vestigation; but  when  we  thoroughly 
examine  the  history  of  therapeutic 
inoculation,  we  come  upon  illuminating 
facts  that  are  not  flattering  to  our  pride 
in  modern  achievement. 

While  history  does  not  reveal  the 
precise  origin  and  development  of  the 
methods  first  practised,  certain  isolated 
evidences    lead    us    to    believe    that    in 
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medicine,  as  in  other  sciences,  much 
vahiable  knowledge  has  been  lost  to  us. 
According-  to  Pliny,  Mithridates  Eupa- 
tor,  in  the  lirst  century  b.  c,  so  accus- 
tomed himself  to  all  known  poisons 
tiiat  none  could  harm  him.  Eehring 
believes  that  knowledge  of  such  possi- 
bilities is  responsible  for  the  liippo- 
cratic  dogma  that  the  same  factor  that 
produces  the  disease  is  also  capable  of 
preventing-  it — the  fundamental  prin- 
ciple of  modern  homeopathy. 

Descriptions  by  travelers  of  methods 
used  by  savages  to  protect  themselves 
from  the  effects  of  arrow-poisons  and 
snake-venoms  are  truly  remarkable. 
Such  stories  suggest  that  these  pro- 
cedures are,  as  it  were,  the  remnants  of 
greater  knowledge  preserved  among  an 
unprogressive  people.  Possibly  their 
teachers,  with  ever-changing  modes, 
moved  on  to  other  scientific  fashions 
and  neglected  valuable  and  practical 
facts.  In  this  connection,  Metchnikoff 
(L'Immunite  dans  les  Maladies  Infec- 
tieuses,  Metchnikoff,  Paris,  Masson, 
1901 )  gives  the  instance  of  Serpa-Pinto, 
who  was  immunized  to  snake-venom  by 
the  Vatuas,  natives  of  the  east  coast  of 
Africa.  In  this  tribe  it  is  the  custom  to 
extract  the  poison  from  venomous 
reptiles  and  mix  it  with  certain  herbs 
into  a  paste,  which  is  then  applied  to  in- 
cisions made  in  the  skin — a  painful 
operation  followed  by  a  swelling  lasting 
a  week.  The  A^atuas  declare  that  this 
procedure  confers  a  certain  immunity 
to  snake-bite.  Subsequent  occurrences 
appear  to  prove  that  Serpa-Pinto  was 
actually  immunized  by  this  treatment. 
The  Senegambians  are  said  to  have  a 
method  of  vaccinating  their  cattle 
against  bovine  peripneumonia;  it  is 
certain  that  such  a  method  has  been 
known  in  Europe  for  more  than  a  cen- 
tury.     Inoculation    against    small-pox 


appears  to  have  been  used  in  Asia  for 
hundreds  of  years.  The  Chinese  claim 
to  have  employed  a  method  of  inocula- 
tion, upon  the  septum  of  the  nose,  since 
the  beginning  of  the  eleventh  century. 
Some  writers  believe  that  such  pro- 
cedures originated  with  the  Arabian 
physicians,  and  that  the  practice  was 
carried  by  Tartar  and  Chinese  traders 
to  Bengal  and  China. 

The  first  publication  in  England  de- 
scribing inoculation  was  written  by  Ken- 
nedy in  1715.  He  stated  that  those  who 
practised  it  asserted  that  it  was  no 
worse  than  taking  the  itch.  The  rela- 
tive harmlessness  claimed  for  inocula- 
tion did  not  attract  serious  attention 
until  Lady  Mary  Wortley  Montagu  per- 
suaded the  profession  in  England  to 
take  it  up.  In  1721  the  method  was 
openly  employed,  and  the  success  re- 
ported caused  it  tO'  be  used  in  other 
countries  of  Europe.  It  was  brought 
to  America  during  the  epidemic  of  1721. 
It  is  needless  to  say  that,  even  though 
practised  upon  persons  in  good  health, 
and  the  material  taken  from  persons 
with  only  a  mild  attack  of  the  disease, 
the  inoculation  was  not  without  danger. 
In  England  the  practice  continued  until 
1840. 

In  certain  districts  of  England  a  be- 
lief had  long  existed  among  the  dairy- 
folk  that  a  disease  of  cattle  known  as 
cow-pox,  when  communicated  to  the 
milkers,  protected  them  against  small- 
pox. It  seems  likely  that  this  fact  was 
noted  particularly  on  account  of  the  re- 
sistance to  inoculation  with  small-pox 
of  persons  who  had  had  cow-pox.  Al- 
though there  was  apparently  consider- 
able general  interest  aroused  by  this 
circumstance,  Edward  Jenner  is  popu- 
larly held  to  have  first  recognized  its 
possibilities. 
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[According  to  Alexander  von  Hum- 
boldt, vaccination  with  cow-pox  had  been 
practised  by  Indian  shepherds  of  the 
Mexican  Cordilleras  "since  the  earliest 
recollection  of  man."  Brun  speaks  in 
much  the  same  way  in  reference  to  the 
Elihats  of  Beluchistan.  The  belief  was 
general  that  accidental  inoculation  of  cow- 
pox  by  the  dairy-folk  of  England,  exist- 
ing prior  to  Jenner,  in  at  least  eighteen 
counties,  rendered  the  milkers  immune  to 
small-pox. 

It  was  a  dairymaid,  as  is  well  known, 
who    brought    the    fact   to    the    notice    of 


his  first  report  to  the  Royal  Society  in 
1796  or  early  in  1797.  It  was  rejected 
and  in  1798  was  published  independ- 
ently. The  beneficial  results  of  cow- 
pox  inoculation  were  demonstrated 
almost  immediately.  The  number  of 
deaths  from  small-pox  in  London  de- 
creased from  17,867  and  18,477,  in  the 
last  two  decades  of  the  eighteenth  cen- 
tury, to  12,534  and  7856  in  the  first  two 
decades  of  the  nineteenth  century. 


Small- 

POX  Deaths. 

Population. 

1886 

1887 

1888 

1889 

Average  of 
deaths. 

Average 
per  million 
of  popula- 
tion. 

£■  n  f  Sweden 

4,746,465 

4,808,728 

4,013,029 

47,923,735 

28,247,151 

2,922,430 

5,940,365 

92,822,470 

23,000,000 

29,717,982 

11,864,000 

1 

2 

24 
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8,794 
* 
* 

5 
14 
17 
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14 
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16,249 

* 

9 
3 
0 
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1,026 

17 

865 

* 
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18,110 
14,378 

2 

0 

6 

200 

23 

3 

1,212 

12,358 
13,416 

8,472 

4 

5 

12 

169 

458 
54 
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21,411 
11,220 
15,925 
11,425 

1.0 

Ss  1  Ireland 

1.0 

g  §  {  Scotland 

S  8  1  Germany 

3  >  I  England 

Switzerland 

Belgium  . . ". 

Russia 

3.0 

3.6 

16.0 

18.5 
164.0 
231.0 

Austria 

510.0 

Italy 

536.0 

Spain 

963.0 

*No  statistics  available. 

Jenner.  The  first  intentional  inoculation 
was  made  by  Benjamin  Jesty,  of  Dorset- 
shire, in  1774.  Small-pox  was  prevalent, 
and,  though  by  accidental  cow-pox  in- 
oculation Jesty  was  himself  immune,  he 
inoculated  his  wife  and  two  sons  near  the 
elbow  from  the  teats  of  the  cows.  Fifteen 
years  later,  i.e.,  in  1789,  the  sons  were  in- 
oculated by  Mr.  Trowbridge,  for  small- 
pox, together  with  others  who  had  not 
been  inoculated  with  cow-pox.  The  two 
Jesty  boys  escaped,  but  the  unprotected 
went  through  the  usual  course  of  inoc- 
ulated small-pox.  Subsequent  exposure  to 
small-pox  by  Mrs.  Jesty  and  the  sons 
demonstrated  their  immunity.  Twenty- 
two  years  after  the  vaccination  of  the 
Jesty  family,  Jenner  vaccinated  the  Phipps 
boy.] 

After    giving    this    subject    careful 
Study  for  many  years,  Jenner  presented 


The  above  table  from  Welch  and 
Schamberg  ("Acute  Contagious  Dis- 
eases," Phila.,  Lea,  1905,  p.  126)  shows 
the  incidence  of  small-pox  where  vacci- 
nation is  compulsory  compared  with  its 
occurrence  in  those  countries  where  it 
is  not  compulsory. 

Nearly  a  century  elapsed  before 
further  progress  was  made  in  artificial 
immunization.  So  long  as  the  actual 
agents  causing  the  disease  remained  un- 
discovered, empirical  progress  alone 
was  possible.  But  with  improvements 
in  optical  instruments  the  microscopic 
forms  of  life  were  discovered  and  the 
relation  of  micro-organisms  to  disease, 
long  before  suspected,  was  actually 
demonstrated.     Anthrax  was  the  sub- 
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ject  of  this  first  demonstration.  In 
1850  Davaine  observed  and  described 
anthrax  bacilli  in  the  blood  of  infected 
animals,  and  in  1863,  finding  that  they 
were  constantly  present,  he  suggested 
that  they  were  the  cause  of  the  disease. 
In  1860  Delaford  had  cultivated  them 
artificially  in  blood,  and  in  1876  Koch 
grew  the  anthrax  bacilli  on  a  solid 
medium.  This  work  was  confirmed 
and  continued  by  Pasteur ;  both  he 
and  Koch  reproduced  the  disease  in 
animals. 

Pasteur  familiarized  himself  thor- 
oughly Avith  the  prevention  of  small- 
pox by  vaccination,  hoping  that  other 
communicable  diseases  might  be  com- 
bated in  a  similar  manner.  Chance 
seems  to  have  favored  him.  Pie  had 
been  working  with  his  collaborators, 
Roux  and  Chamberland,  upon  chicken- 
cholera.  A  bacillus  had  been  iso- 
lated the  pure  cultures  of  which  could 
be  kept  alive  in  broth.  When  inocu- 
lated with  these  broth-cultures,  healthy 
chickens  never  having  had  cholera,  died 
with  the  typical  symptoms.  Identical 
bacilli  were  obtainable  from  the  dead 
chickens.  Upon  their  return  from  a 
vacation  in  the  fall  of  1879  the  work 
was  again  taken  up.  Much  to  the  sur- 
'  prise  of  Pasteur  the  broth-cultures, 
which  had  been  stored  away,  failed  to 
kill  chickens  even  though  the  injections 
were  in  quantities  much  larger  than 
in  the  former  experiments.  He  imme- 
diately obtained  fresh  cultures  from 
chickens  which  had  contracted  the  dis- 
ease .spontaneously,  and  again  demon- 
strated their  virulence  and  deadly  effect 
on  normal  fowls.  The  chickens  which 
had  been  inoculated  with  the  old  cul- 
tures now  proved  to  be  entirely  refrac- 
tory even  to  large  doses  of  highly 
virulent  bacilli.     Pasteur,  whose  mind 


had  been  dwelling  constantly  upon  the 
problem  of  the  prevention  of  disease, 
immediately  recognized  the  two  facts 
which  are  the  foundation  of  vac- 
cine prophylaxis  and  vaccine  ther- 
apy, namely,  that  bacteria  may  be  at- 
tenuated, and  that  attenuated  bacteria 
may  be  used  for  vaccination. 

Believing  the  refractory  state  of  the 
chickens  to  be  identical  with  that  of 
man  after  cow-pox  inoculation,  Pasteur 
called  the  process  "vaccination."  Thus, 
although  the  word  "vaccine"  is  derived 
from  "vacca"  and  primarily  refers  to 
the  bovine  species,  there  is  sufficient 
justification  for  its  retention  to  desig- 
nate substances  producing  active  im- 
munity. Its  use  is  also  defensible  in 
that  it  has  been  since  1880  the  exclusive 
term  in  a  literature  already  sufficiently 
burdened  with  newly  coined  words. 

The  work  with  chicken-cholera  was 
duplicated  in  the  case  of  anthrax  and 
investigations  on  rabies  were  started. 

Because  of  the  extreme  care  with 
which  every  point  was  proved,  and  even 
after  the  successful  immunization  of 
dogs  with  attenuated  spinal  cord,  it  was 
five  years  before  the  first  person  was 
inoculated.  Prophylactic  vaccines  were 
rapidly  developed  for  various  epi- 
zootics, such  as  rauschbrand,  hog- 
erysipelas,  etc.  In  epidemic  diseases 
affecting  man  progress  was  necessarily 
slower  because  experimental  work  must 
proceed  with  greater  caution.  It  was 
believed  that  immunity  could  be  ac- 
quired only  by  recovery  from  a  mild 
attack  of  the  disease.  Few  were  willing 
to  submit  to  such  a  severe  measure, 
especially  when  the  incidence  of  the  dis- 
ease in  question  was  not  very  high.  It 
was,  therefore,  not  until  typhoid  fever 
and  bubonic  plague  necessitated  extreme 
efforts    and    measures    that    Pasteur's 
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discoveries  were  extensively  utilized. 
They  would  probably  have  remained 
unique  instances  if  Wright  had  not 
elaborated  methods  whereby  the  mech- 
anism of  the  changes  following  an 
inoculation  could  be  closely  observed. 

By  their  discovery  that  animals  could 
be  immunized  by  the  products  of  bac- 
teria, Salmon  and  Smith  opened  a  new 
field  of  research.  Contrary  to  the  popu- 
lar belief  at  that  time,  they  proved  that 
it  was  not  necessary  to  recover  from  an 
attack  of  a  disease  to  become  immune 
to  it.  The  study  of  substances  in  the 
culture  fluids  and  their  relation  to  an- 
tagonistic properties  of  the  blood  of 
treated  animals  inaugurated  work  along 
what  may  be  considered  chemical  lines 
instead  of  the  previously  purely  bio- 
logical ones.  So'  early  as  1874,  Traube 
and  Gscheiden  found  that  normal  blood 
had  bactericidal  properties,  and  in  1887 
Buchner,  and  later  Nuttall,  confirmed 
this  and  investigated  it  in  detail.  Dis- 
coveries of  the  highest  importance  ap- 
pearing in  rapid  succession  were  the 
outcome  of  studies  concerning  the  ef- 
fect of  culture  fluids  upon  animals,  and 
the  protective  power  of  the  blood-serum 
of  these  animals.  In  1888  Roux  and 
Yersin  discovered  diphtheria  toxin;  in 
1890  Behring  announced  the  discovery 
of  diphtheria  antitoxin,  and,  shortly 
after,  in  collaboration  with  Kitasato,  he 
prepared  tetanus  antitoxin.  To  Behring 
is  due  the  credit  of  establishing  the  law 
that  the  serum  of  an  artificially  immu- 
nized animal  may  transmit  immunity  to 
other  animals  (passive  immunity).  At 
this  point  practical  developments  in  the 
preparation  of  antitoxins  ceased,  be- 
cause tetanus  and  diphtheria  (and 
botulismus)  are  the  only  diseases  due 
solely  to  the  action  of  soluble  bacterial 
poisons.     Progress  continued,  however. 


in  the  development  of  our  knowledge  of 
the  reactions  on  the  part  of  the  tissues 
following  the  inoculation  of  foreign 
proteins.  In  1891  Ehrlich  demon- 
strated the  development  of  substances 
antagonistic  to  the  toxic  effect  of  abrin 
and  ricin  in  the  blood  of  animals  treated 
by  the  injection  of  gradually  increasing 
doses  of  these  vegetable  poisons.  He 
studied  the  relations  between  these 
poisons  and  the  antibodies  in  the  blood- 
serum  and  learned  the  mechanism  of 
toxin  neutralisation,  elaborating  from 
this  the  present  method  of  standardizing 
diphtheria  antitoxin. 

In  1894  Calmette  prepared  serums 
with  neutralizing  properties  for  snake- 
venoms.  In  the  same  year,  by  injecting 
the  washed  erythrocytes  of  one  animal 
into  an  animal  of  another  species, 
Bordet  produced  in  the  second  animal 
substances  with  the  power  of  dissolving 
the  red  corpuscles  of  the'  first.  These 
are  called  hemolytic  serums.  Another 
variety  of  the  same  class,  cytolytic 
serums,  have  the  power  of  dissolving 
or  destroying  tissue  cells.  In  all  cases 
the  animal  furnishing  the  cells  and  the 
animal  injected  must  be  of  different 
species.  Bacteriolytic  power  is  one  of 
the  acquired  properties  of  the  serum  of 
animals  injected  with  bacteria. 

According  to  Nicolle  the  work  on 
anaphylaxis  has  shown  that  not  only 
body  cells  and  bacterial  cells  {i.e., 
formed  elements),  when  injected  into 
an  animal,  undergo  digestion,  with  the 
resultant  formation  of  an  excess  of 
digestive  or  lytic  substances,  but  .that 
also  unformed  substances  or  proteins 
undergo  the  same  process.  In  other 
words,  the  protein  molecule  is  split  into 
simpler  substances  so  that  it  may  be  ab- 
sorbed and  eliminated.  Further  study 
has  proved  that  several  classes  of  sub- 
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stances,  with  different  functions,  are 
developed  in  the  blood  of  animals 
treated  with  organized  and  unorganized 
protein  substances.  These  antagonistic 
substances    are    called    antibodies   and, 


are  the  direct  outcome  of  work  along 
definite  lines,  most  of  it  planned  to 
demonstrate  the  soundness  of  certain 
theories  devised  to  explain  the  occur- 
rence of  phenomena  already  known. 


Antigens  or  immunlz- 
inff  substances. 

Toxins. 


Complements. 

Ferments. 

Precipitogenous 

substances. 
Agglutinogenous 

substances. 
Opsonigenous 

substances 

of  bacteria. 
Cytotoxin-produc-   Cytotoxins 

ing'  substances.     " 


List  of  Immunizing  Bodies  and  Their  Antibodies. 

Products  of  immuniza- 
tion. 

Antitoxins. 

Anticomplements. 

Antiferments. 

Precipitins. 


Agglutinins. 
Opsonins. 


Hemolysins. 
Bacteriolysins. 
Special  cytotoxins. 
Spermotoxin. 
Nephrotoxin. 
Hepatotoxin. 
Neurotoxin.  j 

Syncytiolysin,  etc.   J 


Consisting  of  two 
bodies,  i.e.,  com- 
plement and  am- 
boceptor. 


Precipitins. 
Agglutinins. 
Cytotoxins. 
Hemolysins,  etc. 


Immunization    with    Antibodies. 
Antiprecipitins.  r  Consisting-   either    of   anticomplements   or 


Antiagglutinins   (?). 
Anticytotoxins. 
Antihemolysins,  etc. 


antiamboceptors;  the  latter  may  be  an 
antibody  for  the  complementophilous 
or  for  the  cytophilous  haptophore  of  the 
amboceptor. 


Synonyms. 
Complement.  Amboceptor. 

Alexin.  Immunkorper. 

Cytase.  Zwischenkorper. 

Intermediary  body. 

Substance  sensibilicatrice. 

Fixator. 

Preparator. 

Copula. 

Desmon. 

(From    Ricketts    and    Dick,    "Infection,    Immunity,  and  Serum  Therapy,"   Chicago, 
Amer.  Med.  Assn.  Press,  1911,  p.  361.) 


the  proteins  used  to  generate  them, 
antigens. 

THEORIES    OF   IMMUNITY.— 

Few  of  these  discoveries  and  develop- 
ments in  our  knowledge  of  immunity 
have  been  the  result  of  chance.     They 


The  first  of  these  theories — that  of 
Pasteur — is  based  upon  his  observation 
that  the  chicken-cholera  bacillus  could 
not  be  grown  in  the  filtrate  from  a  well- 
developed  bouillon  culture  of  the  same 
organism.      He    says :       "The    muscle 


278 


BACTERIAL   VACCINES    (HiTCHfiNS). 


which  has  been  the  seat  of  severe  dis- 
ease has  become,  even  after  recovery 
and  heahng,  in  some  manner  unable  to 
support  this  microbe,  as  if  this  latter, 
by  a  previous  growth,  had  exhausted  in 
the  muscle  some  principle  which  is  not 
restored  and  the  absence  of  which  in- 
hibits the  development  of  the  organ- 
ism." He  believed  that  the  mechanism 
of  acquired  immunity  depended  upon 
the  exhaustion  of  certain  elements 
necessary  for  the  development  of  the 
bacterium  in  question. 

This  theory,  recently  revived  by  Ehr- 
lich  under  the  name  "athrepsia"  to  ac- 
count for  the  spontaneous  retrogres- 
sion of  certain  cancers,  appeared  very 
plausible.  Among  those  interested  was 
Chauveau,  who,  although  believing  there 
was  considerable  experimental  evi- 
dence to  support  Pasteur's  hypoth- 
esis, thought  that  some  observations 
of  his  own  showed  it  to  be  untenable. 
Chauveau  found  that  he  could  with 
impunity  inoculate  Algerian  sheep  with 
virulent  anthrax  bacilli  in  amounts  cer- 
tainly fatal  for  ordinary  sheep,  but  if 
the  dose  given  was  very  large  a  fatal 
attack  of  anthrax  developed.  He  be- 
lieved such  results  proved  that  im- 
munity depended  therefore  not  on  an 
exhaustion  of  something  essential  to 
the  growth  of  the  bacteria,  but  upon 
something  added  to  the  body  fluids. 

The  most  striking  point  about  these 
two  hypotheses  is  that  they  both  con- 
sider the  body  entirely  passive  in  its 
resistance  to  infectious  disease.  One 
theory  supposed  that  the  bacteria  take 
some  property  away  from  the  body; 
the  other,  that  they  add  some  property 
to  it. 

The  Phagocytic  Theory  of  Metch- 
nikoff. — The  activity  of  the  white  cor- 
puscles   of    the    blood    toward    foreign 


particles  had  been  noted  by  Virchow  irt 
1840,  and  attention  had  been  directed 
to  their  behavior  toward  bacteria  by 
Koch  in  1878.  The  first  supposition 
that  they  might  have  some  relation  to 
immunity  was  made  by  Karl  Roser  in 
1881.  Sternberg  also  suggested  that 
phagocytosis  might  in  some  way  be  re- 
lated to  immunity.  Little  attention  was 
given  the  subject  until  1884,  when 
Metchnikoff  published  the  results  of  his 
observations  upon  the  activity  of  the 
leucocytes  in  the  water-flea.  The  water- 
flea,  or  daphnia,  is  a  minute  aquatic 
animal  the  body  of  which  is  transparent. 
It  is  subject  to  a  disease  caused  by 
a  blastomyces.  Metchnikoff  observed 
that  after  the  spores  of  this  fungus  had 
been  swallowed  by  the  animal  they 
penetrated  the  intestinal  wall  and,  enter- 
ing the  body  cavity,  were  surrounded 
by  leucocytes.  The  leucocytes  ingested 
the  spores  and  frequently  caused  their 
entire  disappearance,  in  which  case  the 
disease  was  overcome.  Sometimes, 
however,  the  spores  were  not  destroyed, 
but  developed  and  apparently  acquired 
the  power  of  killing  the  animal  with 
blastomycosis. 

With  this  observation  as  the  starting 
point,  Metchnikoff  studied  the  white 
corpuscles  of  man  and  their  relation  to 
bacteria.  He  thus  arrived  at  the  pro- 
mulgation of  the  phagocytic  theory  of 
immunity.  White  blood-corpuscles  in 
the  act  of  ingesting  bacteria  he  called 
''phagocytes."  The  phagocytic  theory , 
of  Metchnikoff  supposes  that  immunity 
to  infectious  disease  depends  upon  the 
phagocytosis  of  the  bacteria  and  their 
destruction  by  a  digestive  process  which 
goes  on  within  the  leucocyte.  Artificial 
immunization  increases  the  phagocytic 
power  and  in  this  way  acquired  im- 
munity is  established. 
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The  Theory  of  Ehrlich.— In  1885, 
Ehrlich,  in  Germany,  published  a  little 
work  on  the  oxygen  requirements  of 
the  body,  in  which  he  expressed  the  be- 
lief that  the  assimilation  of  foods  by  the 
body  cells  is  accomplished  by  a  chemi- 
cal union  between  the  food  substances 
and  some  constituent  of  the  cell.  It 
was  not  his  understanding  that  assimila- 
tion is  accomplished  merely  by  this 
union,    because    certain    molecules    of- 


fourth  bond  of  each  carbon  atom  is 
linked  to  an  atom  of  hydrogen.  It  is 
.well  known  that  one  or  more  of  the 
atoms  of  hydrogen  may  be  replaced  by 
a  great  variety  of  radicals,  and  by 
substituting  such  radicals  an  infinite 
number  of  chemical  compounds  may  be 
produced.  The  groups  which  have  been 
substituted  are  called  "side  chains." 
Thus,  by  substituting  various  side 
chains  in  succession  we  arrive  at  the 
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1 
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Acetic  acid.            |          || 
H-C        C- 

\/ 
C 

-NH2OOC— CH3 
-H 

1 
H 

Amidoacetobenzol. 

complex  composition  must  be  split  into 
simpler  substances  before  they  can  be- 
come a  part  of  the  protoplasm.  For 
this  reason  the  cell  constituent  which 
combines  with  the  nutritious  molecule 
serves  only  as  a  link  to  bring  the  food- 
stuff into  relation  with  the  digestive, 
oxygenizing,  or  fermenting  activities  of 
the  cell.  Ehrlich  believes  that  his 
theory  may  be  more  easily  understood 
if  we  liken  the  center  of  activity  of  the 
cell  to  the  benzol  ring.  The  molecule 
of  benzol  is  CgHq.  In  the  graphic  rep- 
resentation of  this  formula  each  carbon 
atom  is  linked  to  two  other  carbon 
atoms  in  such  a  way  that  each  one  has 
three  bonds  of  affinity  satisfied.     The 


compound  known  commonly  as  ace- 
tanilid. 

In  exactly  the  same  way  the  body 
cells  have  bonds  of  affinity  capable 
of  combining  with  various  substances 
which  are  to  be  utilized  by  the  cell  for 
its  nourishment. 

Ehrlich  further  believes  that  the  side 
chains  of  a  cell  consist  of  definite  groups 
t)f  atoms  capable  of  uniting  chemically 
with  certain  other  definite  groups  of 
atoms  in  the  food  particles.  The  side 
chains  of  the  cells  are  called  receptors, 
while  the  combining  groups  of  atoms 
of  the  food  substances  Ehrlich  calls 
haptophore  groups.  Now,  as  we  know, 
different  foods  have  dififerent  chemical 
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compositions,  and  Ehrlich  believes  it 
likely  that  the  binding  groups  or  recep- 
tors of  the  cells  are  also  different  in 
chemical  composition  and  affinity  to 
agree  with  the  peculiar  afihnities  of  the 
food  materials.  In  other  words,  it  is  a 
fundamental  requirement  of  this  theory 
that  there  must  be  as  many  different 
kinds  of  receptors  as  there  are  sub- 
stances capable  of  uniting  with  the  cell. 

In  order  to  explain  the  formation  of 
antibodies  by  the  side-chain  theory  of 
nutrition  Ehrlich  supposes  that  all  pro- 
tein materials,  not  only  those  used  for 
the  nourishment  of  the  cells,  but  also 
toxins  and  other  substances  harmful  to 
the  cell,  unite  with  the  receptors  in  the 
same  way.  Instead,  however,  of  the 
receptor  acting  merely  as  a  link  between 
the  food  material  and  the  cell,  in  the 
case  of  noxious  substances,  an  effort  is 
made  to  protect  the  cell  by  eliminating 
the  affected  receptor.  When  the  recep- 
tor has  been  eliminated  a  wound  or  de- 
fect is  left  upon  the  cell.  This  wound 
is  healed  by  the  production  of  new 
receptors,  and,  as  occurs  in  all  repara- 
tive processes,  an  excess  of  material  is 
manufactured.  But  as  only  one  recep- 
tor is  necessary  to  replace  it  all  others 
are  thrown  off  into  the  body  fluids. 
Blood-serum  rich  in  such  receptors  con- 
stitutes the  immune  serum  resulting 
from  the  treatment  of  an  animal  with 
specific  proteins.  In  other  words,  the 
free  receptors  in  the  blood-serum  are 
the  immune  bodies. 

The  cells  of  the  body  may  possess  no 
receptors  for  certain  protein  substances, 
and  when  this  is  the  case  the  animal  is 
naturally  immune  to  these  substances ; 
for  example,  the  human  body  has  no 
receptors  for  the  substances  which 
cause  hog-cholera. 

There   are,   as   it   has   been   said,   as 


many  different  receptors  as  there  are 
substances  which  can  unite  with  the  cell. 
There  are  likewise  several  classes  of 
receptors  with  regard  to  their  relation 
to  and  effect  upon  the  antigen.  By 
antigen  we  understand  the  substance 
used  to  stimulate  the  production  of 
receptors,  or,  as  they  are  collectively 
called,  antibodies.  After  these  have 
been  set  free  by  the  cell  they  become  a 
g:onstituent  of  the  serum  and  may  be 
handled  as  such.  They  may  be  recog- 
nized and  their  quantity  estimated  by 
test-tube  experiments  just  as  if  they 
were  chemical  substances.  To  Behring 
we  owe  the  discovery  that  in  the  blood- 
serum,  or  a  derivative  of  it,  antibodies 
may  be  transferred  to  another  animal 
with  specific  effect  either  in  the  treat- 
ment or  in  the  prevention  of  the  disease 
in  question. 

The  theories  of  Metchnikoff  and  Ehr- 
lich seeking  to  explain  the  various  phe- 
nomena of  resistance  to  and  recovery 
from  infectious  disease,  while  possess- 
ing little  in  common,  are  not  essentially 
contradictory.  Each  theory  is  based 
upon  the  ordinary  processes  of  the 
body,  that  is  to  say,  those  concerned 
directly  with  the  nutrition  of  the  body 
cells.  Metchnikoff  held  at  first  that  the 
leucocytes,  and  they  alone,  were  the 
agents  responsible  for  meeting  in  com- 
bat the  bacteria  invading  the  body  tis- 
sues, and  that  the  issue  of  this  combat 
is  either  immunity  or  an  infection  which 
may  result  in  recovery,  chronicity,  or 
death. 

Ehrlich  and  his  school  worked  along 
chernical  lines,  and  while  recognizing 
the  phenomenon  of  phagocytosis  did 
not  attach  great  importance  to  it.  Ac- 
cording to  this  school,  acquired  im- 
munity is  the  result  of  phenomena 
which  may  be  explained  upon  chemical 
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grounds,  and  that  practically  all  the 
changes  taking  place  in  the  tissues  may 
be  demonstrated  in  the  test-tuhe.  With 
the  serum  of  an  immune  animal,  for 
instance,  toxins  may  be  neutralized  and 
bacteria  killed  and  digested.  As  first 
shown  by  Bordet,  two  substances  are 
necessary  to  accomplish  the  destruction 
of  micro-organisms ;  one  is  the  newly 
formed  substance  appearing  in  the 
blood-serum  as  a  result  of  immuniza- 
tion; the  other  (called  complement,  be- 
cause it  completes  the  action  of  the 
first)  is  present  in  any  fresh  serum 
whether  the  animal  has  been  immunized 
or  not..  The  complement  is  thermola- 
bile,  that  is,  a  moderate  degree  of  heat 
will  destroy  it,  and  it  cannot  be  pre- 
served for  more  than  a  very  few  days. 

The  Theory  of  Metchnikoff .  — 
Metchnikoff  holds  that  the  complement 
is  derived  from  the  leucocytes  and  also 
that  it  is  not  set  free  until  the  leucocytes 
are  destroyed.  Briefly,  there  is  no 
free  complement  in  the  circulating 
blood  under  ordinary  circumstances. 

This  was  Metchnikofl^'s  most  impor- 
tant point  after  the  school  of  Ehrlich 
had  demonstrated  that  practically  all 
the  reactions  of  immunity  could  take 
place  outside  the  body  without  the 
leucocytes.  This  final  point  was  shown 
by  Wright  to  be  the  neutral  ground 
between  the  two  theories  of  Ehrlich 
and  Metchnikoff.  Wright  demon- 
strated that  leucocytes  are  necessary  to 
the  body  in  overcoming  or  resisting  the 
effects  of  bacteria,  while  t":e  body  fluids 
are  equally  important  in  that  they  pre- 
pare the  bacteria  for  final  ingestion  and 
digestion.  When  it  was  demonstrated 
that  there  is  more  phagocytosis  in  a 
mixture  of  leucocytes,  immune  se-rum, 
and  streptococci,  than  in  a  mixture  of 
normal  serum,  leucocytes,  and  strepto- 


cocci, Metchnikoff  believed  that  this 
proved  the  presence  in  the  serum  of  a 
substance  stimulating  the  leucocytes  to 
greater  activity.  He  called  this  sub- 
stance stimulin. 

Denys  and  Leclef  were  the  first  to 
question  the  exact  function  of  the  so- 
called  stimulin.  Their  work  led  them 
to  believe  that  the  immune  body  in  the 
serum  of  a  treated  animal  does  not 
essentially  affect  the  leucocytes,  but  that 
its  chief  eft'ect  is  upon  the  bacteria, 
changing  them  in  some  way  so  that  they 
are  more  easily  ingested  by  the  leuco- 
cytes. 

Having  in  mind  the  observation  of 
Metchnikoff  and  others  with  regard  to 
increased  phagocytosis  in  a  mixture 
containing  immune  serum,  Leishman 
attempted  to  determine  whether  he 
could  estimate  the  degree  of  immunity 
of  a  vaccinated  person  by  observing  the 
relative  amount  of  phagocytosis  in 
mixtures  containing  normal  serum  com- 
pared with  one  containing  serum  from 
immunized  persons.  For  this  purpose 
Leishman  measured  in  a.  capillary  tube 
equal  volumes  of  a  bacterial  suspension 
of  appropriate  density  and  blood  drawn 
from  the  finger.  These  were  mixed  on 
a  slide,  covered  with  a  cover-glass,  and 
incubated  at  body  temperature  for 
fifteen  minutes.  The  slide  and  cover- 
glass  were  then  drawn  apart  by  a  slid- 
ing movement,  and  the  films  thus 
obtained  stained  by  Leishmann's  modifi- 
cation (British  Med.  Jour.,  1901)  of 
Romanowski's  stain  and  examined 
under  the  microscope.  He  estimated 
the  average  number  of  bacteria,  per 
polymorphonuclear  leucocyte,  and  com- 
pared it  with  a  similar  average  calcu- 
lated from  specimens  prepared  with 
normal  blood. 

By  this  technique  Leishmann  was  able 
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to  show  a  certain  relation  between  the 
degree  of  immunity  of  an  inoculated 
person  and  the  degree  of  phagocytosis. 
But  since  he  did  not  take  into  con- 
sideration the  work  of  Denys  and 
Leclef,  and  believed  that  he  was  work- 
ing with  immune  bodies  which  stimu- 
lated the  leucocytes,  his  conclusions  lost 
much  of  their  significance. 

Wright  and  Douglas  ("Proceedings 
Royal  Society,"  vol.  Ixxii,  1903)  modi- 
fied this  technique  by  using  capillary 
tubes  instead  of  a  slide  and  cover-glass 
for  the  incubation,  afterward  making 
film  preparations  in  the  ordinary  way. 


Wright  capsule. 

Furthermore,  the  coagulation  of  the 
blood  was  prevented  by  the  use  of 
sodium  citrate,  thus  avoiding  complica- 
tions dependent  upon  coagulation,  and 
making  it  possible  to  separate  the  white 
corpuscles  from  the  blood-plasma  by 
centrifugalizing,  decanting,  and  wash- 
ing. The  first  method  elaborated  by 
Wright  and  Douglas  was  further  re- 
fined and  modified  to  the  opsonic-index 
technique  with, which  we  are  at  present 
familiar. 

Technique  of  the  Opsonic  Index. — 
Material  Required: — 

1.  Incubator. 

2.  Sterilized      solution     of      sodium 
citrate,  1.5  per  cent. 

3.  Solution  of  sodium  chloride,  1  per 
cent. 

4.  Two    sedimentation    tubes,    small 
centrifuge  tubes. 

5.  Wright's  blood-capsules. 


6.  Pipettes,  and  rubber  teat. 

7.  Microscope  slides. 

8.  Bunsen  burner  with  pilot  light. 

9.  Emery  paper. 

10.  Paraffin  pencil. 

11.  Microscope    with    %2    oil-immer- 
sion lens  and  No.  4  eye-piece. 

Biological  Requisites: — 

1.  Healthy  blood-corpuscles  washed 
free  from  serum. 

2.  An  emulsion  of  bacteria  in  pure 
culture. 

3.  Serum  of  a  healthy  person  (pref- 
erably the  mixed  serums  from  at  least 
three  healthy  persons). 

4.  Serum  of  the  infected  pers.on. 
The  object  is  to  compare  the  average 

number  of  bacteria  ingested  by  healthy 
leucocytes  when  incubated  respectively 
with  serums  from  healthy  and  from 
infected  individuals. 

Method  of  Obtaining  and  Preparing 
the  Serum. — A  bandage  is  wrapped 
tightly  around  the  finger,  starting  at  the 
proximal  end.  The  finger  is  flexed  and 
is  pricked  near  the  root  of  the  nail  with 
a  sharp,  sterile,  glass  needle.  As  the 
blood  flows  out  it  is  collected  in  a 
Wright  capsule.  This  is  made  by 
drawing  out  to  capillary  size,  after  soft- 
ening them  in  the  flame  of  a  Bunsen 
burner  or  blowpipe,  both  ends  of  a 
glass  tube  about  4  mm.  in  diameter. 
The  capsule  between  the  capillary  ends 
is  about  two  inches  long;  one  of  the 
ends  is  recurved  upon  itself,  describing 
about  half  a  circle  one  inch  in  diameter. 
The  curve  will  enhance  the  flow  of 
blood  by  its  siphon  action.  It  is  well  to 
collect  a  sufficient  -quantity  of  blood, 
although  the  actual  amount  required  is 
only  about  0.1  c.c.  When  the  blood 
has  been  collected,  the  capsule  is' sealed 
by  passing  it  through  the  pilot  light, 
care  being  taken  not  to  heat  the  blood, 
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as  heat  will  completely  destroy  the 
value  of  the  serum.  To  hasten  coagula- 
tion the  capsule  is  incubated  at  Z7°  C, 
and  in  about  twenty  minutes  the  clot 
will  have  contracted  sufficiently  to  allow 
the  serum  to  be  easily  witli(h"awn  with- 
out taking  up  any  cor})uscIes.  If  neces- 
sary, the  separation  of  the  clot  may  be 
hastened  by  centrifugalization. 

Preparation  of  the  Blood-cor{;>\isclcs. 
— A  sedimentation  tube  is  filled  with 
sodium  citrate  solution  to  within  one- 
half  inch  of  the  top.  The  blood  from 
the  finger  obtained  as  described  is  col- 
lected by  allowing  it  to  drop  into  the 
sedimentation  tube  until  this  is  nearly 
full, — 8  or  10  drops.  The  tube  is  now 
closed  with  the  finger  and  inverted 
several  times  to  mix  the  blood  and 
citrate  solution.  It  is  now  centri- 
fugalized  to  throw  the  blood-corpuscles 
to  the  bottom  of  the  tube.  The  serum 
is  in  the  supernatant  fluid.  The  centri- 
fugalization should  not  be  continued 
longer  than  absolutely  necessary.  The 
supernatant  fluid  is  withdrawn  by 
means  of  a  pipette,  and  a  1  per  cent, 
salt  solution  is  added  to  the  corpuscles. 
After  thoroughly  mixing  this,  it  is 
again  centrifugalized.  When  the  blood- 
corpuscles  have  been  washed  three 
times  they  are  considered  free  from 
serum  and  are  ready  for  use.  Finally, 
the  red  and  white  corpuscles  are  in- 
timately mixed. 

Emulsion. — A  good  twenty-four-hour 
growth  of  bacteria  on  agar  is  advisable. 
A.  few  drops  of  the  salt  solution  are 
poured  into  a  watch-glass,  and  a  loop- 
ful  of  the  culture  is  mixed  with  it.  The 
suspension  is  made  as  even  as  possible 
by  sucking  the  mixture  into  the  pipette 
and  then  forcing  it  out.  If  any  visible 
clumps  remain,  this  suspension  may  be 
collected  in  the  pipette,  the  end  sealed. 


the  whole  centrifugalized,  and  the 
supernatant  fluid  used.  The  suspension 
required  is  a  very  weak  one,  and  it  may 
even  then  be  necessary  to  dilute  the 
same  with  more  salt  solution.  Most 
suspensions  should  be  slightly  opal- 
escent. 

TJic  Opsonic  Mixture.  —  A  clean 
pipette  is  marked  about  three-fourths 
inch  from  its  extremity  with  a  paraffin 
pencil.  It  is  necessary  to  take  up  equal 
volumes  of  corpuscles,  emulsion,  and 
serum,  in  the  order  named,  in  the  one 
tube.  All  the  material  required  should 
be  conveniently  arranged.  The  bottom 
of  a  Petri  dish  containing  "plasticine" 
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Wright  pipette. 

makes  the  best  holder  for  the  tubes  con- 
taining the  materials.  The  tip  of  the 
pipette  is  dipped  into  the  corpuscle  sus- 
pension and  the  corpuscles  are  aspirated 
exactly  to  the  mark.  A  slight  bubble  of 
air  is  next  allowed  to  enter.  The  tip  of 
the  pipette  is  wiped  and  dipped  into  the 
bacterial  emulsion.  An  equal  amount 
of  this  is  drawn  up,  another  bubble  of 
air  is  allowed  to  enter,  and  then  by  a 
similar  procedure  an  equal  volume  of 
serum  is  added.  These  are  now  forced 
out  upon  a  clean  microscope  slide  by 
gentle  pressure  of  the  rubber  teat.  The 
mixture  is  then  drawn  back  into  the 
pipette  as  an  unbroken  column.  This 
is  aspirated  in  and  out  five  or  six  times, 
and  thereby  mixed  thoroughly.  The 
tip  of  the  pipette  is  then  sealed  in  the 
pilot  light  of  the  Bunsen  burner  and 
the  mixture  is  incubated  at  37°  C.  for 
a  suitable  time  (generally  fifteen  min- 
utes), depending  upon  the  kind  of 
bacteria. 

A  control  mixture  is  prepared  in  the 
same  manner,  containing  the  same  cor- 
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puscles,  the  same  bacterial  emulsion, 
the  serum  being  that  of  a  healthy 
person  (it  is  better  to  use  the  pooled 
serums  from  several  healthy  persons  or 
to  make  several  controls  j.  This  is  in- 
cubated for  the  same  length  of  time. 

Preparation  of  the  Opsonic  Film. — 
After  suitable  incubation  the  pipettes 
are  removed  and  one  drop  of  the  mix- 
ture is  placed  about  one-half  inch  from 
the  end  of  the  slide,  and  is  spread  as 
smoothly  as  possible  with  a  second  slide 
or  with  a  special,  slightly  concave 
spreader.  In  a  well-spread  film  the 
white  corpuscles  will  be  found  near  the 
end  of  the  smear.  The  film  should  end 
near  the  middle  of  the  slide.  A  similar 
smear  from  the  control  pipette  must 
also  be  made.  The  importance  of  a 
well-spread,  smooth,  thin  film  cannot  be 
overestimated.  The  films  are  fixed  by 
any  of  the  ordinary  methods,  one  of  the 
most  convenient  being  to  place  the  slide, 
film  downward,  over  a  wide-mouth 
vessel  containing  40  per  cent,  formalin. 
It  is  then  stained  with  carbol-thionin 
for  three-fourths  of  a  minute,  washed 
in  water,  dried  with  blotting  paper,  and 
examined. 

Counting. — The  bottom  edge  of  the 
smear,  where  the  leucocytes  have  col- 
lected, is  located  with  the  low-power 
lens  of  the  microscope,  and  when  this 
is  arranged  in  the  center  of  the  field 
the  %2-ii^ch  oil-immersion  lens  is  put 
on.  In  a  properly  prepared  film  from 
10  to  20  leucocytes  should  be  seen  in 
one  field.  The  leucocytes  should  show 
distinct  outlines,  their  nuclei  prominent. 
A  suitable  emulsion  for  most  organisms 
is  that  in  which  the  leucocytes  contain 
an  average  of  4  bacteria  each.  If  more 
than  6  are  present  the  counting  becomes 
extremely  difficult  and  may  be  inac- 
curate.    The  number  of  bacteria  con- 


tained in  100  leucocytes  is  counted, 
those  upon  the  "■patient's"  slide  and 
those  upon  the  control  slide  being 
enumerated  in  turn. 

The  result  obtained  from  the  normal 
is  regarded  as  unity,  and  the  patient's 
index  is  expressed  as  some  decimal 
fraction  or  multiple  of  the  normal. 
Thus,  if  the  total  number  of  bacteria 
ingested  by  100  leucocytes  in  the  normal 
specimen  is  310  and  the  number  in- 
gested in  the  patient's  serum  is  261,  the 
opsonic  index  would  be  0.71.  If  the 
patient's  slide  showed  480,  the  opsonic 
index  would  be  1.54. 

As  an  emulsion  of  tubercle  bacilli  is 
difficult  to  prepare,  certain  technical 
differences  must  be  taken  into  con- 
sideration. The  tubercle  emulsion  is 
made  from  dried  and  sterilized  tubercle 
bacilli  Avhich  are  first  ground  as  finely 
as  possible  in  an  agate  mortar.  About 
10  "crumbs"  of  the  tubercle  bacilli 
should  be  used.  A  single  drop  of  a  1 
per  cent,  saline  solution  is  added  to  the 
bacilli  and  they  are  ground  together. 
This  is  suspended  in  a  saline  solution 
amounting  altogether  to  1  or  2  c.c. 
The  emulsion  should  be  centrifugalized 
for  about  one  minute  to  throw  down 
clumps.  The  supernatant  fluid  is 
poured  off  and  put  into  a  second  set  of 
sedimentation  tubes.  This  is  then 
placed  into  an  empty  test-tube,  sealed, 
immersed  in  water,  and  boiled  for  ten 
minutes.  This  tubercle  emulsion  may 
be  used  as  a  stock  emulsion ;  it  may  be 
preserved  in  the  ice-chest  for  several 
weeks.  For  control  the  serums  of  two 
or  three  normal  persons  are  used 
separately  and  an  average  of  these 
results  taken  as  the  normal.  Tubercle 
films  should  be  stained  by  the  Ziehl- 
Neelsen  method. 

Modifications  of   the   Wright   Tech- 
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ntque.  —  Some  modifications  of  the 
Wright  method  have  been  suggestetl. 
Nenfeld  and  Rimpau  (Deut.  med. 
Woch.,  40,  1904),  working  independ- 
ently of  Wright,  described  substances  in 
the  blood-serum  of  animals  immunized 
to  the  streptococcus  and  pneumococcus 
which  they  called  bacteriotropins.  They 
mixed  in  a  test-tube  equal  volumes  of  a 
suspension  of  leucocytes  obtained  from 
the  peritoneum  or  pleural  cavity  of  a 
guinea-pig,  a  suspension  of  bacteria, 
and  diluted  immune  serum.  As  a  con- 
trol, a  similar  mixture  was  made  con- 
taining either  normal  serum  equally 
diluted,  or  normal  saline  solution  in- 
stead of  immune  serum.  The  chief 
difiference  between  this  technique  and 
that  of  Wright  is  that  much  larger 
quantities  of  each  constituent  are 
necessary. 

Another  method  of  estimating  the 
opsonic  content  of  a  given  blood-serum 
was  suggested  by  Simon,  Lamar,  and 
Bispham.  These  writers  employed 
dilutions  both  of  the  patient's  serum 
and  of  normal  serum  ranging  from  1 
in  10  to  1  in  100.  With  these  dilutions 
they  carried  out  opsonic  experiments 
with  bacterial  emulsions  and  washed 
leucocytes  in  the  same  way  as  is  done 
in  the  Wright  method,  except  that 
they  recommended  the  employment  of 
weaker  bacterial  emulsions  than  are 
usually  employed  in  the  former  method. 
One  of  the  essential  features  of  the 
bacteriotropic  method  of  Neufeld  and 
Rimpau  is  the  dilution  of  the  serum,  the 
expression  of  strength  giving  the 
highest  dilution,  to  which  a  serum  may 
be  subjected,  and  still  show  opsonic 
power.  Simon,  Lamar,  and  Bispham, 
in  examining  their  slides,  do  not  esti- 
mate the  number  of  bacteria  found  in 
the  leucocytes,  but  rather  the  percent- 


age of  leucocytes  which  actually  take 
part  in  the  phagocytic  process,  that  is 
to  say,  those  which  contain  bacteria. 
By  the  method  of  dilution  they  deter- 
mine what  they  have  called  the  "opsonic 
coefficient  of  extinction."  The  general 
opinion  of  other  workers  appears  to  be 
that  the  results  obtained  by  this  modi- 
fication are  practically  identical  with 
the  results  obtained  by  the  original 
method  of  Wright. 

Opsonins. — With  this  technique 
Wright,  with  coworkers  and  students, 
undertook  a  systematic  study  of  the  re- 
lation of  blood-serum  tO'  phagocytosis. 
He  determined  the  direct  dependence 
of  phagocytosis  upon  certain  sub- 
stances contained  in  the  blood-serum. 
He  proved  conclusively  that  this  serum 
component  acts  upon  the  bacteria 
directly,  not  upon  the  leucocytes,  and 
that  it  is  bound  by  the  bacteria  and 
renders  them  subject  to  phagocytosis. 
This  fact  of  preparing  or  modifying  the 
bacteria  in  such  a  manner  that  they  are 
rendered  easy  prey  to  the  phago- 
cytes Wright  called  an  opsonic  effect 
(opsono,  I  cater  for;  I  prepare  victuals 
for),  and  he  employed  the  term 
"opsonins"  to  designate  the  substances 
in  the  blood-fluids  which  produce  this 
effect. 

Nature  of  Opsonins. — Opsonins  are 
of  two  kinds :  normal  opsonins,  those 
which  are  thermolabile  (those  destroyed 
by  heating  to  a  temperature  of  55°  C), 
and  immune  opsonins,  those  which  are 
thermostabile.  It  has  been  suggested 
that  normal  opsonins  are  in  reality 
identical  with  complement,  while  im- 
mune opsonins  are  identical  with  am- 
boceptors (Neufeld  and  Hiine,  Arb. 
a.  d.  Kais.  Gesund.,  xxv;  Levaditi  and 
Inmann,  C.-r.  de  la  Soc.  de  Biol.,  62, 
1907).     This  contention  was  based  not 
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only  on  the  thermolability  of  normal 
opsonins,  but  also  upon  the  fact 
that  opsonins  may  be  removed  from 
normal  serum  with  the  complement  by 
the  method  of  complement  fixation. 
Wright  contends  that  the  opsonins  have 
a  distinct  identity.  The  observations  of 
Dean  and  Hektoen  appear  to  support 
this  contention,  but  the  matter  is  not 
definitely  decided. 

The  specificity  of  opsonins  and  their 
multiplicity  have  been  shown  by  Hek- 
toen and  Ruediger  (Journal  of  Infec. 
Dis.,  2,  1905).  It  has  been  proved  that 
the  opsonic  substances  may  be  absorbed 
from  serums  by  treating  them  with 
various  species  of  bacteria,  just  as 
specific  agglutinins  may  be  absorbed  out 
of  an  agglutinating  serum  by  the 
method  of  absorption.  Cold  seems  to 
have  no  influence  upon  the  opsonic 
power  of  a  serum,  but  its  activity  is 
gradually  lost  when  it  is  exposed  to 
sunlight. 

Source  of  Opsonins. — As  already 
stated,  Metchnikoff  believes  the  leuco- 
cytes to  be  the  source  of  all  bacterio- 
tropic  substances,  while  Ehrlich  holds 
that  any  cell  affected  by  the  antigen  is 
capable  of  being  stimulated  to  produce 
immune  bodies. 

Wright  believes  that  opsonins  are 
produced  locally  at  the  site  of  inocula- 
tion, and  in  favor  of  this  cites  the  fact 
that  when  toxins  are  injected  subcu- 
taneously  in  horses  there  is  a  greater 
production  of  antitoxin  than  when  the 
toxin  is  injected  intravenously.  Again, 
patients  who  show  a  considerable  local 
reaction  at  the  site  of  inoculation  are 
apparently  immunized  more  effectively 
than  those  who  suffer  with  constitu- 
tional symptoms  but  without  appre- 
ciable local  reaction.  There  is  also  the 
further  observation  that  local  immunity 


may  be  acquired  and  retained  apart 
from  the  acquirement  or  retention  of 
general  immunity.  A  local  form  of 
immunity  illustrating  this  point  is  the 
sensitized  conjunctiva.  If  a  weak 
solution  of  precipitated  tuberculin  is 
dropped  into  the  eye  of  a  normal  indi- 
vidual no  reaction  follows.  If  after  a 
certain  number  of  days,  however,  tuber- 
culin is  again  dropped  into  this  eve 
there  occurs  the  same  kind  of  a  local 
reaction  as  if  the  person  were  tuber- 
culous. The  other  eye,  on  the  contrary, 
shows  no  change  at  all. 

Sajous,  in  1907  ('Tnternal  Secre- 
tions," vol.  ii,  p.  1093),  advanced  the 
view  that  the  thyroid  and  parathyroid 
glands,  which  show  marked  evidences 
of  overactivity  in  the  course  of  infec- 
tions, were  the  original  source  of  the 
opsonins,  which  he  regards  as  a  compo- 
nent of  the  normal  secretion  of  these 
organs.  This  view  has  been  sustained 
by  the  experiments  of  Marbe  (C.-r.  de 
la  Soc.  de  Biol.,  vol.  Ixiv,  1908),  of  the 
Pasteur  Institute,  who  found  that  while 
removal  of  the  thyroid  caused  a  con- 
siderable decline  of  opsonic  activity  of 
the  blood-serum,  the  administration  of 
thyroid  gland  increased  it  markedly; 
and  also  by  those  of  Stepanoff  (C.-r.  de 
la  Soc.  de  Biol.,  vol.  Ixvi,  p.  296,  1909), 
likewise  in  the  Pasteur  Institute,  which 
led  him  to  ascribe  "the  opsonizing 
action  of  thyroid  extract  to  the  thyro- 
globulin  of  Oswald,  which  is  normally 
present  in  the  thyroid  gland."  Sajous's 
theory  harmonizes  with  all  others  in  the 
sense  that  it  aims  only  to  show  whence 
the  opsonins  found  in  the  body  cells  are 
originally  derived. 

Practical  Value  of  Opsonic-Index 
Determinations. — The  question  of  the 
utility,  value,  and  necessity  of  opsonic- 
index  technique  was  much  discussed  a 
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few  years  ago.  This  discussion  con- 
cerned first  the  accuracy  of  the  method 
and  then  the  necessity  for  it.  It  seems 
certain  that  in  the  hands  of  a  careful, 
trained  technician  the  method  is  suffi- 
ciently accurate  to  indicate  the  relative 
"content  of  the  blood  in  certain  bacterio- 
tropic  substances.  To  prove  this  a  long 
series  of  estimations  of  the  opsonic 
indices  have  been  made.  In  normal  in- 
dividuals the  tuberculo-opsonic  index 
estimations  were  found  to  vary  from 
1.2  to  0.8,  the  majority  of  individuals 
being  practically  equal,  1.0.  This  varia- 
tion is  considered  normal.  "Wild" 
counts  are  said  to  occur  occasionally, 
but  as  a  diagnosis  and  plan  of  treat- 
ment are  not  based  on  a  single  estima- 
tion this  objection  loses  much  of  its 
force.  Since  there  are  other  antibodies 
in  the  blood  besides  opsonins,  the  ques- 
tion has  been  raised  whether  the  index 
may  not  give  a  wrong  idea  of  the 
patient's  resistance  to  certain  bacteria. 
A'lay  not  the  opsonins  be  low  when 
certain  other  antibodies  are  relatively 
abundant?  In  answer  to  this  Wright 
has  said  that,  although  there  are  other 
antibodies,  opsonins  are  by  far  the  most 
important.  This  dictum  has  apparently 
not  been  universally  accepted.  It  can- 
not be  denied  that  in  general  the  opsonic 
index  follows  closely  the  clinical  im- 
provement and  increase  in  the  severity 
of  the  infection.  Wright  has  consist- 
ently maintained  that  to  treat  an  infec- 
tion intelligently  one  must  study  the 
course  of  events  following  the  inocula- 
tions of  the  vaccine  by  determinations 
of  the  opsonic  index,  and  that  clinical 
observations  cannot  give  evidence  of 
sufficient  value  to  constitute  a  guide  for 
therapeutic  inoculation.  The  whole 
system  of  bacterial  therapeutics  as  prac- 
tised today  has  been  built  upon  studies 


of  the  opsonic  index  in  connection  with 
inoculations  made  by  Wright  and  his 
pupils,  and  accepted  as  the  guide  by 
them  with  regard  to  dosage,  intervals 
between  doses,  and  accessory  methods 
of  treatment. 

A  far  more  weighty  and  practically 
insurmountable  objection  to  the  op- 
sonic-index  estimations  is  the  time  re- 
quired. In  spite  of  the  many  good 
arguments  adduced  to  support  his  con- 
tentions, utilitarianism,  if  nothing  else, 
has  decided  upon  the  negative  side.  In 
textbooks  published  in  England  and  in 
English  medical  journals  one  still  reads 
reports  of  cases  the  treatment  of  which 
was  controlled  by  opsonic-index  deter- 
minations, but  such  reports  are  rare 
from  any  other  source.  By  common 
agreement  in  this  and  other  countries  it 
has  been  decided  that  clinical  control  of 
dosage,  of  intervals  between  doses,  and 
of  accessory  methods  of  treatment,  is 
sufficiently  accurate  and  reliable  for  the 
satisfactory  treatment  of  the  great 
majority  of  cases.  For  the  general 
practitioner  the  necessary  laboratory 
work  is  too  difficult  and  too  time-con- 
suming, and  the  cost  of  consultation 
with  a  trained  bacteriologist  would  be 
so  great  as  to  restrict  vaccine  therapy 
to  a  very  small  class  of  patients. 

The  technique  recommended  by 
Wright  and  believed  by  him  to  be  neces- 
sary to  careful  work  has  therefore  been 
relegated  to  medical  history,  while  the 
practical  application  of  bacterial  vac- 
cines to  the  treatment  and  prevention  of 
disease  has  gone  forward  by  leaps  and 
bounds.  The  opsonic  index  has,  how- 
ever, left  footprints  in  the  form  of 
words,  to  understand  the  exact  mean- 
ing of  which  we  must  be  familiar  with 
the  train  of  events  following  the  in- 
oculation of  a  vaccine. 
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BACTERIAL  VACCINES.— 

Changes  which  Folloiv  Inoculation. — 
The  changes  in  the  bacteriotropic  power 
of  the  blood  which  follow  the  inocula- 
tion of  a  bacterial  vaccine  were  for  the 
first  time  tested  quantitatively  upon  man 
in  connection  with  Wright's  results  in 
antityphoid  vaccination.  The  work  on 
typhoid  was  followed  by  still  further 
researches  with  regard  to  the  vaccine 
treatment  of  Malta  fever,  tuberculosis, 
bubonic  plague,  pneumonia,  staphylo- 
coccus and  streptococcus  infections,  etc. 
In  all  of  these  the  same  train  of  events 
occurs.  After  the  injection  of  the  vac- 
cine there  is  a  period  of  diminished 
resistance  which  is  characterized  by  a 
decline  in  the  antibacterial  power  of  the 
blood.  This  decline  is  called  the  nega- 
tive phase,  and  it  is  accentuated  and 
prolonged  in  proportion  to  the  size  of 
the  dose  of  vaccine  injected.  If  a  large 
dose  of  vaccine  has  been  used  the  nega- 
tive phase  may  be  characterized,  clini- 
cally, by  a  rise  in  temperature  and  by 
other  constitutional  disturbances.  If  a 
small  dose  has  been  given,  the  negative 
phase  may  be  entirely  unaccompanied 
by  clinical  symptoms.  The  negative 
phase  is  followed  by  a  positive  phase. 
Its  characteristic  is  an  increase  in  the 
antibacterial  power  of  the  blood,  cor- 
responding to  a  period  of  increased 
resistance.  The  curve  graphically  rep- 
resenting the  estimation  of  opsonic  in- 
dices after  inoculation  describes  a 
downward  course  corresponding  to  a 
negative  phase,  then  rises  gradually  to 
a  sharp  peak  constituting  the  positive 
phase,  after  which  it  sinks  first  com- 
paratively slowly  and  then  more 
rapidly.  During  the  positive  phase 
there  is  usually  a  sense  of  increased 
physical  vigor  and  improvement  in  the 
general  symptoms.     After  the  negative 


and  positive  phases  of  which  Wright 
has  spoken  as  "the  ebb  and  flow  and 
reflow  of  the  tide  of  immunity,"  the 
blood  may  be  maintained  for  a  variable 
period  at  a  somewhat  higher  level  of 
antibacterial  power  than  before  inocula- 
tion, or,  as  in  some  chronic  and  other-- 
wise  resistant  infections  such  as  tuber- 
culosis, it  may  go  down  more  rapidly, 
and  in  the  course  of  ten  days  reach  the 
point  at  which  it  was  before  the  in- 
oculation. 

In  the  treatment  of  animals  for  the 
production  of  antitoxins,  it  is  possible 
by  repeated  and  gradually  increasing 
injections  tO'  raise  the  antitoxic  power 
of  the  blood  to  a  very  high  point.  At 
first,  it  was  naturally  believed  that 
something  of  the  kind  would  be  possible 
with  the  administration  of  bacterial 
vaccines ;  but  such  an  accumulative  ef- 
fect in  the  direction  of  the  positive 
phase  has  been  found  impossible.  On 
the  contrary,  the  opposite  condition 
may  arise  and  must  be  reckoned  with* 
that  is,  if  repeated  excessive  doses  of  a 
vaccine  are  given,  instead  of  a  slight 
negative  phase  appearing  after  each,  the 
negative  phase  may  be  forced  down 
until  the  patient  is  in  a  very  serious 
condition,  or  death  supervenes. 

Upon  such  observations  Wright  was 
able  to  formulate  a  system  of  dosage 
which  more  than  any  other  single 
factor  was  responsible  for  placing  bac- 
terial vaccine  therapy  upon  a  practical 
basis.  He  was  able  to  show  that  ex- 
tremely small  doses  of  killed  bacteria 
were  sufficient  to  elicit  an  immunizing 
response  of  therapeutic  value.  By 
means  of  the  opsonic-index  method  he 
determined  the  dosage  of  bacteria  neces- 
sary to  evoke  such  an  immunizing 
response.  It  is  true  that  at  the  present 
time    we    have    discarded    the   opsonic 
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index  as  a  guide  to  dosage,  but  it  must 
be  remembered  that  we  have  the  experi- 
ence of  ten  years  to  guide  us.  Wc 
know  now  that,  except  in  tuberculosis, 
antl  possibly  certain  other  infections  in 
wliicli  the  patient  is  very  weak  and 
toxic,  bacterial  vaccines  are  practically 
harmless.  The  greatest  harm  that  may 
follow  too  large  a  dose  is  a  severe  local 
reaction  resulting  in  temporary  discom- 
fort to  the  patient. 

The  optiiiiitm  dose  of  a  bacterial  vac- 
cine causes  a  transient  negative  phase 
which,  clinically,  is  scarcely  or  not  at 
all  recognizable,  followed  by  a  positive 
phase  coincident  with  improvement  in 
the  symptoms. 

Classification  of  Bacterial  Vaccines. 
— The  vaccine  is  called  autogenous 
when  it  is  made  with  cultures  obtained 
from  the  patient's  own  lesions.  Stock 
vaccines  are  those  made  of  representa- 
tive types  of  the  organisms  in  question. 
In  order  that  stock  vaccines  may  be  of 
the  greatest  value  and  have  the  widest 
range  of  efficiency  they  are  generally 
polyvalent,  that  is,  they  contain  a  large 
number  of  different  strains  of  the  same 
bacterial  species,  or  the  same  strain 
from  different  sources.  Polyvalent 
vaccines  are  to  be  distinguished  from 
mixed  vaccines,  the  latter  being  those 
containing  two  or  more  strains  of  dif- 
ferent species  and  intended  for  treat- 
ment in  mixed  infection. 

Although  it  is  generally  true  that 
autogenous  vaccines  are  of  greater 
value  than  stock  vaccines  they  cannot, 
in  general  practice,  be  used  universally. 
Furthermore,  if  an  accurate  diagnosis 
has  been  made,  it  is  only  in  a  relatively 
small  percentage  of  cases  that  the  autog- 
enous vaccine  is  necessary.  The  first 
consideration  that  makes  stock  vaccines 
a  necessity  is  the  cost  of  the  autogenous 


product.  Only  in  institutions  with  well- 
equipped  laboratories  can  special  vac- 
cines be  made  for  each  case.  In 
private  practice,  except  in  obstinate 
cases  or  those  of  unusual  and  mixed  in- 
fections, the  expense  compels  the  use 
of  stock  vaccines  almost  entirely.  Be- 
cause of  the  great  variety  of  their  types 
there  are  some  bacterial  species  which 
nearly  always  necessitate  the  employ- 
ment of  an  autogenous  vaccine.  This 
is  particularly  true  of  streptococcic  and 
B.  coli  infections.  Besides  the  expense 
involved  there  is  the  consideration  of 
time.  In  very  acute  diseases,  such  as 
pneumonia  and  puerperal  septicemia, 
on  account  of  the  time  required  to  pre- 
pare the  autogenous  vaccine,  the  use  of 
a  stock  vaccine,  for  the  earlier  doses  at 
least,  is  imperative. 

Attempts  have  been  made  to  prepare 
autogenous  tuberculins  by  an  antiformin 
method,  but  at  the  present  time  the 
work  is  too  laborious  to  be  of  practical 
value.  In  this  method,  the  sputum, 
secretion,  or  the  material  containing  the 
organisms  is  shaken  up  with  antiformin 
and  allowed  to  stand  in  the  incubator, 
or  at  room  temperature,  for  several 
hours.  The  antiformin  dissolves  all 
bacteria  except  the  acid-fast  bacilli. 
The  material  is  then  placed  in  the  cen- 
trifuge to  throw  down  the  tubercle 
bacilli.  The  supernatant  fluid  is  de- 
canted and  the  sediment  is  carefully 
washed  two  or  three  times  with  sterile 
normal  saline  solution,  after  which  the 
tubercle  bacilli  are  spread  upon  the 
surface  of  some  suitable  medium,  such 
as  Dorset's  egg-medium,  and  incubated. 
A  visible  growth  may  be  obtained  in 
this  way  within  a  few  weeks.  This 
growth  may  be  collected  and  made  into 
a  tuberculin.  On  account  of  their  waxy 
envelope    the    tubercle    bacilli    should 
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never  be  used  whole,  but  only  after  dis- 
solving the  wax  chemically,  or  carefully 
and  thoroughly  grinding  the  bacilli  in  a 
ball  mill. 

Gonorrheal  rheumatism  may  be 
treated  with  stock  vaccines  only,  unless, 
indeed,  there  is  a  coexistent  urethritis. 
The  work  of  Hamilton  seems  tO'  show 
that  there  is  no  advantage  in  using 
an  autogenous  gonococcus  vaccine. 
Gonorrheal  rheumatism  is  an  example 
of  several  conditions  which,  on  account 
of  the  difficulty  or  impossibility  of  ob- 
taining the  infecting  organism  from  the 
focus  of  infection,  must  be  treated  with 
stock  vaccines.  In  conditions  like 
chronic  posterior  urethritis,  it  is  ad- 
visable to  add  to  the  autogenous  mixed 
vaccine  the  stock  gonococcus  culture, 
even  though  the  gonococcus  may  not  be 
demonstrable  culturally.  It  is  very  diffi- 
cult to  isolate  the  gonococcus  at  this 
stage,  and  it  is  therefore  safer,  even 
though  not  demonstrable,  to  consider  it 
present. 

DIAGNOSIS.— The  diagnosis  may 
be  made  in  four  ways :  first,  by  clini- 
cal observation  and  deduction;  second, 
by  stained  smears;  third,  by  cultural 
methods ;  and  fourth,  by  serological  re- 
actions. For  the  general  practitioner 
the  first  will  certainly  be  the  most 
popular,  and  in  many  cases  may  be  con- 
sidered entirely  safe.  For  instance,  the 
common  cause  of  suppuration  in  super- 
ficial wounds  and  ordinary  furuncles  is 
nearly  always  the  staphylococcus.  The 
predominant  organism  in  yellow  pus 
we  conclude  to  be  the  Staphylococcus 
aureus,  in  green  pus  the  Bacillus  pyo- 
cyaneus,  etc.  Wright  has  pointed  out 
that  in  infections  above  the  diaphragm, 
connected  either  directly  or  indirectly 
with  the  respiratory  passages,  the  pneu- 
mococcus  is  one  of  the  most  frequent 


offenders,  while  below  the  diaphragm 
the  colon  bacillus  plays  the  same  role. 

Diagnosis  by  the  examination  of 
stained  smears  is  the  routine  procedure 
in  tuberculosis  and  gonorrhea.  The 
microscope  is  frequently  of  assistance 
in  demonstrating  the  type  of  pneu- 
monia, of  cerebrospinal  meningitis,  and 
of  a  host  of  other  conditions.  Up  to 
the  present  time  clinicians  have  given 
little  thought  to  organisms  other  than 
those  reputed  to  be  the  causative  agent 
in  the  condition  under  examination. 
Little  or  no  attention  is  regularly  paid 
to  streptococci  and  staphylococci  in  the 
routine  examination  of  sputum  for 
tubercle  bacilli.  If  acid-fast  rods  are 
seen  the  diagnosis  is  dismissed  as  posi- 
tive. Diagnosis  by  the  examination  of 
stained  smears  is  entirely  inadequate 
for  mixed  infections  of  all  kinds.  The 
vaccine  therapist  must  know  all  the 
types  of  bacteria  present  in  the  lesion. 
Indeed,  in  not  a  few  mixed  infections, 
after  the  lapse  of  two  or  three  weeks, 
the  initial  etiological  factor  has  become 
the  least  important  of  the  bacteria 
present.  Many  failures  in  the  vaccine 
treatment  of  such  diseases  as  typhoid 
fever,  influenza,  and  whooping-cough 
are  undoubtedly  due  to  the  fact  that 
this  is  not  recognized.  The  isolation  of 
the  bacteria  requires  a  well-equipped 
bacteriological  laboratory  with  proper 
facilities  for  making  the  various  culture 
media.  The  region  of  the  body  in 
which  the  lesion  is  located  and  the  type 
of  infection  largely  deterrhine  the  par- 
ticular technique  and  the  culture  media 
to  be  chosen  for  the  isolation  and  study 
of  the  bacteria;  for  instance,  the  isola- 
tion of  the  acne  bacillus  requires 
methods  very  different  from  those  used 
for  the  gonococcus. 

Blood-cultures.  —  In     blood-cultures 
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we  have  a  direct  and  positive  method 
for  makiiii^"  a  diagnosis;  and  if  the 
pro]ier  technique  has  been  employed, 
the  cultures  obtained  are  pure,  and  may- 
be used  immediately  for  the  prepara- 
tion of  autogenous  vaccines. 

During  the  first  week  of  the  disease, 
blood-cultures  offer  the  easiest  method 
for  the  isolation  of  the  typhoid  bacillus. 
Later,  the  bacillus  disappears  from  the 
circulation,  and  its  isolation  then,  from 
the  feces,  is  attended  with  greater  diffi- 
culty. A  high  percentage  of  cases  of 
pneumonia  yield,  in  the  early  stages, 
pure  cultures  of  the  pneumococcus.  In 
other  bacteremias,  also  in  septicemias, 
and  in  pyemia,  representative  organisms 
are  readily  obtained  by  blood-cultures. 

The  blood  is  preferably  withdrawn 
from  one  of  the  veins  at  the  bend  of 
the  elbow,  or  from  the  internal  saphe- 
nous vein  as  it  passes  upward  in  front 
of  the  internal  malleolus.  The  skin 
should  be  carefully  cleansed,  first  with 
soap,  then  with  alcohol  and  ether,  and 
finally  painted  with  tincture  of  iodine, 
or  5  per  cent,  iodine  in  acetone.  If 
iodine  is  used  the  specimen  may  be 
taken  almost  immediately,  whereas  with 
bichloride  or  some  of  the  other  antisep- 
tics it  is  better  to  wait  an  hour  before 
beginning  the  operation.  The  syringe 
must  be  of  some  sterilizable  variety, 
and,  while  it  may  usually  be  sterilized 
by  boiling  for  twenty  minutes,  it  is 
much  safer  to  sterilize  it  in  the  auto- 
clave. If  the  syringe  should  happen  to 
be  contaminated  by  a  spore-bearing 
organism,  boiling,  even  for  an  hour, 
may  not  destroy  the  spores.  Before 
placing  it  in  the  autoclave  the  syringe 
may  be  put  into  a  test-tube  with  cotton 
in  the  bottom  to  protect  the  needle,  or 
it  may  be  wrapped  in  paper  or  gauze. 
If   the    syringe   is   of    the    "all   glass" 


variety,  or  if  it  is  a  "Record" — which  is 
probably  the  best  for  the  purpose — it 
is  advisable  to  sterilize  the  barrel  and 
plunger  separately.  Otherwise  differ- 
ence in  expansion  may  cause  the  barrel 
to  break. 

When   everything   is   in   readiness   a 
bandage   is   wound   tightly  around   the 
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Cannula  and  side-neck  test-tube  as  used  by  Noguchi 
for  the  collection  of  blood. 


Upper  arm  at  about  its  middle  third. 
This  makes  the  vein  stand  out  promi- 
nently and  the  syringe  needle  may  be 
inserted  easily.  It  should  be  pointed 
toward  the  shoulder.  Great  care  must 
be  taken  to  avoid  the  entrance  of  air 
into  the  vein.  In  very  stout  individuals 
it  is  sometimes  necessary  to  dissect  out 
the  vein.  Instead  of  a  syringe  one  may 
use  an  ordinary  syringe  needle  attached 
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to  a  rubber  tube,  feading  either  directly 
or  by  an  attached  glass  tube  into  a 
sterile  flask.  If  a  syringe  is  used  the 
blood  must  be  immediately  forced  out 
into  a  sterile  flask  or  into  the  culture 
medium.  It  is  preferable  to  make  the 
culture  directly  at  the  bedside,  but  the 
blood  may  be  drawn  into  flasks  or  test- 
tubes  containing  a  sterile  solution  of 
sodium  citrate  (1.5  per  cent.)  or  am- 
monium oxalate  (0.2  per  cent.)  to  pre- 
vent coagulation.  The  advantage  is 
that  a  much  greater  length  of  time  may 
be  allowed  between  the  withdrawal  of 
the  blood  and  the  making  of  cultures, 
thus  allowing  time  to  transmit  the  speci- 
men to  the  laboratory,  possibly  over- 
night. 

Three  flasks  of  dextrose  bouillon 
should  be  inoculated  with  varying  quan- 
tities of  the  blood.  One  of  the  flasks 
should  contain  a  very  small  quantity, 
so  that  any  antibodies  present  may  be 
so  diluted  that  they  will  not  inhibit  the 
growth  of  the  bacteria.  On  account  of 
the  high  acid  production  of  strepto- 
cocci and  pneumococci,  Hiss  has  recom- 
mended the  addition  of  one  gram,  of 
powdered  calcium  carbonate  to  one  of 
the  flasks  in  order  to  neutralize  the  acid 
and  permit  these  cocci  to  develop. 

The  best  medium  for  cultures  from 
typhoid  patients  is  a  so-called  enriching 
medium  composed  of  ox-bile  containing 
10  per  cent,  of  glycerin.  When  this  is 
not  available  ordinary  bouillon  seems  to 
give  good  results.  Russell  and  others 
have  been  successful  in  isolating  the 
typhoid  bacillus  from  specimens  of 
blood  obtained  from  the  lobe  of  the  ear. 
The  skin  is  cleansed  in  the  ordinary 
way  and  the  blood  is  received  as  directly 
as  possible  into  a  sterile  Wright  capsule. 
The  coagulation  of  the  blood  seems  to 
offer  no  hindrance  to  the  development 


of  the  typhoid  bacilli  as  it  does  to  more 
delicate  organisms.  Another  great  ad- 
vantage of  this  method  is  that  the 
specimen  may  be  sent  long  distances  to 
the  laboratory.  Staphylococci  and  diph- 
theroid organisms  in  blood-cultures 
should  be  regarded  with  considerable 
suspicion,  since  they  often  occur  as  skin 
contaminations.  This  is  especially  true 
of  Staphylococcus  alhus,  but  even  when 
a  Staphylococcus  aureus  is  obtained  a 
corroborative  culture  should  be  made. 
If  after  twenty-four  hours  an  uncon- 
taminated  growth  is  found  in  the  bouil- 
lon culture,  the  autogenous  vaccine  may 
be  made  directly  from  it  without  further 
manipulation.  But  the  evidence  that 
the  culture  is  pure  must  be  unquestion- 
able. 

Collection  of  Infectious  Material. — 
For  the  collection  of  infectious  material 
from  various  parts  of  the  body  for 
diagnosis  and  for  the  isolation  of  the 
various  bacteria  present  in  the  lesion, 
expensive  and  unusual  apparatus  is 
entirely   unnecessary. 

Because  of  the  possible  differences  in 
rapidity  of  growth  and  other  biological 
characteristics  of  the  bacteria,  it  is  ad- 
visable to  submit  to  the  laboratory  for 
examination  a  smear  upon  a  micro- 
scope slide,  a  culture  made  directly  from 
the  patient,  and  a  specimen  of  the  in- 
fectious material  in  a  sterile  tube.  It  is 
sometimes  best  tO'  send  infectious 
material  dried  on  a  sterile  cotton  swab. 
As  a  rule,  the  bacteria  remain  alive  in 
the  dried  state,  and  there  is  no  danger 
that  the  more  vigorous  will  overgrow 
the  more  dehcate.  An  outfit  answer- 
ing all  these  requirements  may  be  easily 
placed  in  a  small  mailing  tube.  Infec- 
tious material,  cultures,  etc.,  when  sent 
through  the  mails  should  be  put  in  a 
double   tube   made   of   tin   and   heavy 
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PLATE    I. 


Fig.  1. 
Blood-cultures. — Withdrawing  blood  from  vein  at  bend  of 
elbow.    One  flask  contains  a  large  amount  of  bouillon,  one  a 
small  amount,  and  one  bouillon  with  chalk. 


Washing  Sputum.— Right.  With  sterile  forceps,  a  little 
mass  of  the  sputum  is  shaken  successively  in  six  flasks  con- 
taining sterile  saline  solution. 

Inoculating  Blood-agar  Plate  with  Glass  Rod. — Left.  For 
the  isolation  of  the  bacteria,  the  washed  sputum  (or  a  tiny  drop 
of  culture  pus,  urine,  or  other  infectious  material)  is  placed 
upon  the  surface  of  the  blood-agar  and  smeared  carefully  over 
the  whole  surface  with  a  sterile  glass  rod. 
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paper.  Such  a  tube  has  been  approved 
by  the  Postoffice  Department  and  is 
pouched  with  first-class  mail.  The 
necessary  outfit  contains  a  microscope 
slide,  a  culture  tube  containing  slanted 
blood-serum,  ascitic  agar,  or  blood- 
agar;  an  ordinary  sterile  cotton  swab, 
and  a  small  bulb  pipette. 

TJic  Slide. — Microscopic  examination 
of  a  stained  smear  is  always  advisable. 
For  this  purpose,  the  scorched  end  of 
a  toothpick  or  matchstick  serves  per- 
fectly to  make  a  thin  smear  upon  a 
microscope  slide.  One  end  of  the 
smear  should  be  thick  and  the  other 
very  thin,  so  that  whether  many  or  few 
bacteria  are  present,  and  whether  or  not 
there  is  much  foreign  material  present, 
the  preparation  may  be  suitable  for 
examination.  The  slide  is  allowed  to 
dry  in  the  air,  then  fixed  by  heating 
gently  over  the  free  flame  until  when 
held  flat,  back-down  against  the  hand, 
it  feels  very  hot,  but  does  not  burn.  It 
is  then  allowed  to  cool,  stained,  and 
examined  or  wrapped  in  clean  paper 
and  sent  to  the  laboratory. 

The  Szvab. — The  swab  should  be 
handled  so  carefully  that  it  does  not 
touch  anything  except  the  material  from 
which  the  specimen  is  to  be  obtained. 
It  is  removed  from  its  tube,  brought  in 
contact  with  the  infected  area,  smeared 
upon  the  surface  of  the  culture  medium, 
and  returned  to  its  tube. 

The  Bulb  Pipette. — Some  of  the  in- 
fectious material  is  then  drawn  into  the 
bulb  pipette.  This  is  accomplished  by 
aspiration,  the  end  of  the  pipette  being, 
of  course,  plugged  with  cotton.  If  the 
pipette  is  small  a  rubber  tube  such  as  is 
furnished  with  the  Thoma-Zeiss  blood- 
counting  pipettes  may  be  attached  to  it. 
Both  ends  of  the  bulb  should  finally  be 
sealed,  care  being  taken  that  the  ma- 


terial in  the  bulb  is  not  overheated.  No 
antiseptic  should  be  used  locally  for 
several  hours  previous  to  the  collection 
of  the  infectious  material. 

These  directions  are  intended  for 
those  who  do  not  live  conveniently 
near  a  well-equipped  laboratory,  and 
at  the  present  time  fully  one-half 
the  practitioners  in  America  seem  to 
be  so  situated.  If  the  material  can 
be  delivered  at  the  laboratory  within 
a  few  hours  the  infectious  material 
may  be  collected  on  a  swab,  in  a 
pipette,  or  in  a  sterile  bottle  or  other 
receptacle.  If  the  specimen  is  collected 
by  a  bacteriologist  it  is  likely  that  he 
will  transfer  the  material  directly  to 
suitable  culture  materials.  In  collect- 
ing the  material,  it  should  be  borne  in 
mind  that  the  purpose  is  to  obtain 
exactly  the  material  concerned  with  the 
infection,  excluding  all  extraneous  bac- 
teria. It  is  to  be  remembered  that 
every  object  with  which  the  instruments 
come  in  contact  is  contaminated  with 
just  such  extraneous  organisms;  if  they 
gain  access  to  the  specimen,  they  may 
outgrow  and  obscure  the  bacteria  caus- 
ing the  disease.  It  is  therefore  impor- 
tant to  protect  the  point  from  which 
the  specimen  is  to  be  taken,  and  to 
remove  beforehand,  as  thoroughly  as 
possible,  everything  that  might  harbor 
bacteria. 

In  obtaining  material  from  the  ex- 
ternal meatus  of  the  ear  and  from  the 
nose,  a  sterilized  speculum  of  the 
Gruber  pattern,  or  one  of  its  modifica- 
tions, should  be  used.  When  sputum  is 
collected,  the  specimen  should  be  the 
first  that  is  coughed  up  in  the  morning. 
It  should  be  taken  after  the  patient  has 
thoroughly  scrubbed  his  teeth  and  has 
gargled  his  throat  with  sterile  salt  solu- 
tion,    Di%  Martha  Wollstein  has  been 
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successful  in  collecting  bronchial  secre- 
tions from  children  by  using  a  mouth- 
gag  and  touching  the  pharynx  with  a 
cotton  swab.  This  causes  the  child  to 
retch,  when  the  material  is  brought  for- 
ward and  projected  against  the  swab. 
One  should  never  attempt  to  collect 
material  from  the  mouth  or  pharynx 
without  the  use  of  a  tongue-depressor. 
When  the  specimen  is  to  be  collected 
from  the  conjunctiva  there  should  be 
no  preliminary  cleansing,  as  this  might 
wash  away  the  few  bacteria  present. 
To  collect  pus  from  the  male  urethra 
cleanse  the  glans  and  insert  the  end  of 
the  pipette  into  the  meatus;  if  no  pus 
appears  the  urethra  may  be  stripped 
forward.  The  female  urethra  is  easily 
stripped  by  inserting  the  index  fmger 
into  the  vagina;  press  on  the  upper  wall 
and  gently  bring  the  finger  forward 
while  the  labia  are  held  apart.  The 
uterus  should  be  pulled  down  with  a 
tenaculum  when  a  specimen  is  to  be 
collected  from  the  cervix  or  a  sterile 
cylindrical  speculum  is  inserted  into  the 
vagina.  Never  allow  the  swab  to  touch 
the  sides  of  the  speculum  or  to  enter 
the  uterine  cavity.  The  danger  of 
carrying  infection  into  it  is  so  great 
that  no  risk  may  be  taken.  Soiling  the 
outside  of  the  tube  or  container  with 
infectious  material  is  especially  to  be 
guarded  against;  the  infection  may  be 
due  to  an  extremely  virulent  organism 
of  a  particularly  dangerous  or  epidemic 
disease.  Should  there  be  any  suspicion 
that  the  tube  has  been  thus  soiled 
it  should  immediately  be  flamed  or 
burned,  boiled,  or  soaked  in  a  strong 
antiseptic. 

Culture  Media. — The  best  general 
culture  medium  for  the  isolation  of 
pathogenic  bacteria  is  blood-agar.  If 
there  are  no  other  facilities  at  hand  for 


obtaining  blood,  a  small  amount,  suffi- 
cient for  several  tubes  or  plates  of  agar, 
is  easily  obtained  by  pricking  the  finger. 
After  winding  a  bandage  around  it,  it  is 
carefully  cleansed  and  pricked  just  back 
of  the  nail  with  a  sterile  needle  or  sharp 
glass  point.  The  blood  is  collected 
directly  in  a  capillary  pipette  and  then 
transferred  to  the  culture  medium,  or 
it  is  allowed  to  drop  directly  into  the 
tube.  If  this  is  done  with  ordinary  care 
there  is  little  danger  of  contamination. 
Small  quantities  of  blood  may  be  ob- 
tained from  the  ear-veins  of  a  rabbit 
and  used  in  the  same  way.  For  larger 
quantities  it  is  more  convenient  to  bleed 
an  anesthetized  rabbit  to  death,  allow- 
ing the  blood  to  flow  through  a  sterile 
cannula  into  a  flask  containing  glass 
beads.  The  flask  is  occasionally  shaken 
while  the  blood  runs  in,  and  the  shaking 
is  continued  until  the  fibrin  has  formed, 
the  beads  serving  to  defibrinate  the 
blood.  The  results  are  generally  very 
satisfactory.  Human  corpuscles  are 
usually  considered  preferable,  but  the 
corpuscles  of  the  horse,  sheep,  goat, 
calf,  or  rabbit  are  a  satisfactory  sub- 
stitute. 

For  isolating  organisms  upon  blood- 
agar  it  is  best  to  use  Petri  dishes,  those 
with  porous  tops  being  generally  prefer- 
able. About  a  cubic  centimeter  of  defi- 
brinated  blood  is  added  to  a  tube  of 
melted  agar  which  has  been  cooled  to 
between  40°  and  45°  C.  After  thorough 
mixing  this  is  poured  into  the  Petri 
dishes.  Since  the  blood-agar  plates 
should  always  be  incubated  twenty-four 
hours  before  they  are  used,  it  is  ad- 
visable to  have  a  stock  always  on  hand. 
They  may  be  preserved  in  the  refrigera- 
tor for  some  time  without  deterioration. 
For  inoculating  these  plates,  a  drop  of 
the  infectious  material  is  placed  on  th^ 
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surface  of  the  culture  medium  and  is 
smeared  well  over  the  entire  surface 
with  a  sterile  glass  rod.  This  same  rod 
is  then  smeared  over  the  surface  of  a 
second,  third,  and  sometimes  a  fourth 
plate.  This  procedure  serves  to  so 
dilute  and  spread  the  bacteria  in  the  in- 
fectious material  that  after  twenty-four 
hours'  incubation  single  colonies  may 
be  easily  fished  from  the  third  or  fourth 
plate. 

Instead  of  plating  the  material  di- 
rectly it  is  sometimes  advisable  to  shake 
a  small  quantity  in  a  tube  of  bouillon 
or  sterile  salt  solution  and  transfer  a 
drop  of  this  fluid  to  the  surface  of  the 
Petri  dish,  especially  if  the  material  has 
been  dried.  In  this  case,  it  is  also  some- 
times of  advantage  to  incubate  the  tube 
of  bouillon  for  a  few  hours  before 
making  the  smears  upon  the  plates. 

Allen  (Journal  of  Vaccine  Therapy, 
vol.  i.  No.  1,  January,  1912)  gives  the 
following  directions  for  the  isolation 
of  the  acne  bacillus:  "For  the  cultural 
examination  the  following  materials  are 
necessary :  Two  plates  of  agar-agar, 
two  plates  of  medium  of  the  following 
composition :  Agar-agar  3  per  cent.,  to 
which  has  been  added  while  fluid  an 
equal  part  of  a  mixture  of  pure  oleic 
acid  and  ascitic  fluid  or  of  ox-blood 
serum,  and  sufficient  saturated  solution 
of  neutral  red  to  tint  the  whole  a  bright 
red,  the  whole  being  thoroughly  mixed 
before  being  poured  into  the  Petri 
dish;  also  four  or  five  tubes  of  peptone 
broth,  and  a  suitable  apparatus  for 
anaerobic  incubation.  Personally  I  find 
a  glass  cylinder  eight  inches  high  and 
four  inches  in  diameter  all  that  is 
needed.  A  mixture  of  saturated  aque- 
ous solutions  of  caustic  soda  and  pyro- 
gallic  acid  is  poured  into  the  cylinder 
for  a  depth  of  two  or  three  inches,  the 


culture  tubes  placed  inside,  and  air 
excluded  by  means  of  a  good  cork, 
over  which  melted  paraffin  is  poured. 
Sebum  from  non-pustular  and  secretion 
from  pustular  foci  are  distributed  over 
the  various  plates  and  mixed  with  the 
peptone  broth.  All  the  plates  and  one 
or  two  of  the  tubes  are  incubated 
aerobically  at  37°  C.  for  twenty-four  to 
thirty-six  hours,  while  the  remainder 
of  the  tubes  are  subjected  to  anaerobic 
culture  in  the  above  apparatus.  Some- 
times both  the  acne  bacillus  and  the 
staphylococcus  can  be  secured  with  ease 
in  pure  culture  from  the  plates ;  should 
colonies  of  the  former,  however,  fail  to 
appear,  then  the  anaerobic  incubation  of 
the  tubes  should  be  continued  for  about 
a  fortnight.  After  this  interval  most 
of  the  staphylococci  will  have  died, 
whereas  the  acne  bacilli  will  have  mul- 
tiplied. By  inseminating  a  loopful  or 
two  of  the  well-mixed  broth  upon  a 
plate  of  the  oleic  acid-serum-neutral 
red  medium  and  incubating  aerobically 
for  twenty-four  hours  discrete  colonies 
of  the  acne  bacillus  will  be  readily  ob- 
tained and  be  available  for  planting 
upon  slopes  or  plates  of  the  above 
medium.  Should  staphylococci  have 
been  present  in  the  various  foci,  no  diffi- 
culty whatever  will  be  experienced  in 
their  isolation  from  the  agar  plates  after 
twenty-four  hours'  aerobic  incubation." 
For  the  isolation  of  the  gonococcus 
the  medium  of  choice  is  a  neutral  agar 
containing  ascitic  or  hydrocele  fluid. 
Human  blood-serum  is  valuable,  but 
more  difficult  to  obtain.  The  medium 
is  greatly  improved  by  adding  5  per 
cent,  glycerin  or  1  per  cent,  dextrose. 
The  gonococcus  is  extremely  delicate 
and  its  isolation  cannot  be  successfully 
accomplished  if  the  pus  is  allowed  to 
become   chilled.      The    smears   on   the 
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plates  must  therefore  be  made  as 
quickly  as  possible  and  the  plates  placed 
in  the  incubator. 

Plates  inoculated  in  this  manner  are 
removed  from  the  incubator  and  isola- 
tions made  after  twenty-four  hours 
(colonies  fished  should  be  marked  with 
a  blue  pencil  upon  the  bottom  of  the 
plate),  after  which  they  may  be  rein- 
cubated  for  another  examination  at  the 
end  of  forty-eight  hours.  The  colonies 
present  are  studied  with  an  achromatic 
triplet  lens,  or,  better,  with  a  binocular 
microscope.  Several  of  each  type 
found  are  transferred  by  means  of  a 
sterile  platinum  wire  to  suitable  media 
in  tubes.  A  tube  containing  a  solid 
medium  and  a  tube  of  bouillon  should 
be  planted  from  each  colony.  Here 
again  blood-agar  is  the  best  solid 
medium  for  general  use.  If  the  colony 
closely  resembles  a  staphylococcus,  or 
B.  coli,  ordinary  agar  is  entirely  suffi- 
cient. Blood-agar  is  especially  valuable 
for  the  isolation  of  the  pneumococcus, 
the  influenza  bacillus,  and  members  of 
the  catarrhalis  group.  It  is  also  of 
some  value  as  a  differentiating  medium 
for  the  pneumococcus  on  account  of 
the  peculiar  manner  in  which  the  pneu- 
mococcus colonies  take  up  the  pigment. 
If  the  colony  fished  stood  alone  the 
resultant  subculture  is  likely  to  be  pure. 
After  twenty-four  hours'  incubation,  a 
microscope  slide  should  be  made  from 
each  culture  and  stained  by  Gram's 
method.  For  a  tentative  diagnosis,  the 
relations  and  grouping  of  the  bacteria 
may  be  studied  more  satisfactorily  from 
a  bouillon  culture.  This  preliminary 
identification  is  generally  sufficiently  ac- 
curate for  practical  purposes.  The 
ultimate  identification  and  classification 
according  to  species  and  variety  con- 
stitute a  much  more  extensive  and  com- 


plicated procedure.  In  considering  the 
isolated  bacteria  for  the  preparation  of 
a  vaccine,  the  thing  of  paramount  im- 
portance is  to  be  certain  that  they  are 
not  spore  bearers.  If  there  is  any  doubt 
upon  this  point  it  is  better  to  omit  the 
organism  from  the  vaccine  until  a 
definite  decision  can  be  made,  because, 
as  the  vaccines  are  prepared  at  present, 
the  method  of  sterilization  is  not  suffi- 
cient to  destroy  spores.  Even  though 
the  check  tests  may  be  made  with  the 
greatest  care  there  is  a  chance  that  any 
spores  present  may  not  find  suitable 
conditions  for  rapid  development,  and 
thus  escape  detection. 

Upon  the  evidence  gained  from  an 
examination  of  the  slide  made  from  the 
bouillon  culture  and  stained  by  Gram's 
method,  we  are  able  to  classify  the 
cocci  with  a  high  degree  of  accuracy. 
Gram-positive  cocci  in  irregular  groups 
may  be  considered  staphylococci ;  the 
color  of  colonies  upon  agar  will  tell 
whether  they  are  "aureus"  or  "albus." 
The  Staphylococcus  pyogenes  citreus 
so  seldom  occurs  that  it  need  not  be  con- 
sidered a  distinct  variety.  Liquefaction 
of  gelatin  will  further  help  to  differen- 
tiate between  pyogenic  and  non-patho- 
genic species.  The  pyogenic  strains 
liquefy  gelatin.  If  Gram-positive  cocci 
occur  in  tetrads  they  are  likely  to  be 
the  Micrococcus  tetragcuus;  the  sarcina 
occurs  in  cubes  or  packets.  Bezancon 
has  called  attention  to  the  il/.  paratc- 
tragenus,  which  is  said  to  appear  on  the 
slide  as  Gram-positive  cocci  with  a 
background  of  Gram-negative  cocci. 
Cocci  occurring  in  chains  are  likely  to 
be  streptococci,  although  pneumococci 
may  and  often  do  grow  in  chains.  The 
demonstration  of  a  capsule,  after  pass- 
ing the  cultures  through  a  mouse,  and 
the    lanceolate    shape    are    decisive    in 


PLATE    II. 


Fig.  1. 
Collecting   Isolated    Colonies   from    Blood-agar    Plate    with 
sterilized  platinum  wire. 


Collecting  Specimen  of  Blood  in  Wright  Capsule.— Left. 

Mixing  Equal  Parts  of  Blood  from  Finger  and  Bacterial 
Suspension  in  Capillary  Pipette.— Right.  The  sealed  tube 
standing  upright  upon  a  block  of  "plasticine"  contains  the  thick 
suspension  of  bacteria.  After  counting,  this  will  be  diluted  with 
saline  solution.  The  small  tube  standing  slanted  in  the  plasti- 
cine contains  a  sample  of  the  thick  suspension,  removed  for 
counting.  The  pipette  contains  a  column  of  blood,  and  an  equal 
quantity  of  the  thick  suspension  is  being  taken  up. 
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identifying-  the  pneumococcus.  The  ap- 
pearance of  the  pneunioccKxnis  colony 
on  blood-agar,  as  mentioned  before,  is 
very  characteristic.  Pneumococci  in 
plain  bonillon  cnltnres  are  dissolved  by 
the  addition  of  ox-bile,  while  the  strep- 
tococci are  not.  Also,  unlike  the  strep- 
tococcus, the  pneumococcus  generally 
ferments  inulin.  Gram-negative  cocci 
are  likely  to  belong  to  the  Micrococcus 
catarrlialis  group,  though  they  may 
be  meningococci  or  gonococci.  The 
source  of  the  specimen  aids  in  identify- 
ing the  gonococcus,  while  the  meningo- 
coccus is  not  suspected  anywhere  out- 
side the  spinal  canal  except  duringn 
epidemics.  It  does,  of  course,  occur  in 
the  nose  and  may  ofifer  some  difficulty 
in  an  attempt  to  differentiate  it  from 
the  71/.  catarrhalis.  For  the  further 
identification  and  classification  of  the 
"coccacese"  the  reader  is  referred  to 
Winslow  and  Horder  ("The  Systematic 
Relationships  of  the  Coccacese"). 

On  account  of  their  infinitely  greater 
variety,  the  bacilli  may  not  be  so  con- 
veniently classified.  Cultures  from  the 
respiratory  passages  may  contain  in- 
fluenza and  pertussis  bacilli,  both  of 
which  are  very  small  Gram-negative 
rods  with  rounded  ends,  and  of  scanty 
growth.  Larger  Gram-negative  bacilli, 
especially  if  they  are  encapsulated,  are 
classed  as  members  of  the  Friedlander 
group.  The  Bacillus  oscence  is  a  mem- 
ber of  this  group.  From  the  intestinal 
canal,  or  from  lesions  possibly  infected; 
from  it,  Gram-negative  bacilli  may  be 
members  of  the  typhocolon  group,  and 
their  identification  must  be  determined' 
by  studying  their  ability  to  ferment 
various  carbohydrates,  coagulate  milk, 
produce  inulin,  etc. 

AUTOGENOUS  VACCINES, 
Preparation  of. — After  the  microscope 


slides  have  been  studied  to  ascertain  the 
absence  of  spores,  the  cultures,  18  to 
24  hours  old,  may  be  used  for  prep- 
aration of  the  vaccine.  About  1  c.c.  of 
sterile  normal  saline  solution  is  added 
to  each  tube  and  the  growth  is  loosened 
and  large  clumps  are  broken  up  with  a 
platinum  wire.  If  there  is  a  very 
scanty  growth  on  the  surface  of  the 
medium,  as  may  be  the  case  with  strep- 
tococci, pneumococci,  and  influenza 
bacilli,  this  fluid  may  be  poured  into  a 
second  tube,  the  growth  suspended  in 
it,  and  then  on  to  a  third  or  a  fourth. 
Extreme  care,  however,  must  be  exer- 
cised in  transferring  the  fluid  from  one 
tube  to  another,  as  there  is  the  greatest 
possible  danger  of  contamination.  A 
good-sized  bulb  pipette  is  of  consider- 
able assistance  for  this  purpose.  The 
transfer  is  usually  made  by  carefully 
flaming  the  mouths  of  both  tubes  imme- 
diately before  pouring  from  one  to  the 
other.  The  thick  suspension  is  finally 
transferred  to  an  empty  tube  and  this 
tube  is  sealed  in  the  Bunsen  or  blow- 
pipe flame.  The  sealed  tube  is  shaken 
vigorously  for  at  least  half  an  hour. 
The  addition  of  a  few  glass  beads  to 
the  tube  before  its  sterilization  has  been 
recommended  to  assist  the  shaking 
process  in  breaking  up  clumps  of  the 
bacteria.  If  clumps  persist  it  may  be 
of  advantage  to  centrifugalize  the  sus- 
pension for  a  few  minutes. 

Counting  the  Bacteria. — The  bacteria 
should  be  counted  before  they  are 
killed.  Such  organisms  as  meningo- 
cocci and  gonococci  may  liberate  so 
much  autolytic  substance  that  many  of 
the  organisms  are  dissolved  and  disap- 
pear during  the  sterilization.  The  vac- 
cine probably  does  not  lose  any  of  its 
potency  on  account  of  this  because  the 
autolyzed  bacteria  have  fully  as  much 
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immunizing  power  as  have  the  whole 
germs. 

A  piece  of  glass  tubing,  about  three- 
eighths  inch  in  diameter  and  four  inches 
long,  is  heated  in  the  Bunsen  or  blow- 
pipe flame,  about  its  middle,  until  the 
glass  is  well  softened,  then  it  is  with- 
drawn from  the  flame  and  pulled  out 
carefully  so  as  to  draw  the  tubing  down 
to  capillary  fineness.  It  is  then  cut  wnth 
a  file  so  that  the  ends  of  the  original 
tubing  have  connected  with  them  a 
capillary  stem  about  six  inches  long. 
With  a  blue-wax  pencil  a  mark  is  made 
on  the  capillary  stem  one-half  to  five- 
eighths  inch  from  its  extremity.  A 
rubber  teat  is  fixed  on  the  larger  end. 
This  tube  is  to  be  used  for  measuring 
and  mixing  equal  parts  of  blood  and 
bacterial  suspension.  The  sealed  tube 
containing  the  bacterial  emulsion  is 
marked  with  a  file  and  the  upper  part 
cracked  off  carefully.  A  small  quantity 
of  the  thick  suspension  is  drawn  up  into 
the  larger  part  of  a  sterile  capillary 
tube  such  as  that  just  described,  the 
capillar}-'  end  of  which  is  then  sealed  in 
a  small  flame,  thus  making  a  tiny  cup 
containing  a  sample  of  the  suspension. 
The  tube  containing  the  suspension  is 
resealed.  A  bandage  is  now  wrapped 
around  the  thumb  or  middle  finger, 
which  is  pricked  just  back  of  the  nail. 
By  gently  manipulating  the  rubber  teat, 
then  dipping  the  end  of  the  capillary 
pipette  in  the  drop  of  blood,  it  is  filled 
exactly  to  the  mark  made  by  the  wax 
pencil.  The  end  is  then  removed  from 
the  drop  of  blood,  carefully  cleansed, 
and  a  tiny  bubble  of  air  allowed  to 
enter;  the  end  is  then  dipped  into  the 
suspension  of  bacteria  and  a  A^olume  of 
the  suspension  equal  to  the  volume  of 
blood  is  drawn  in.  The  blood  and  bac- 
terial suspension  are  then  forced  out  on 


a  microscope  slide,  drawn  up  into  the 
tube,  and  again  forced  out.  This  pro- 
cedure is  repeated  until  the  blood  and 
bacterial  suspension  are  thoroughly 
mixed.  Small  drops  are  then  placed  on 
clean  slides,  and  with  the  edge  of  a 
second  slide  the  mixture  is  spread 
evenly  in  thin  layers.  The  film  is  al- 
lowed to  dry  in  the  air,  is  fixed  by  heat 
or  wood  alcohol,  and  stained  by  methy- 
lene blue,  diluted  fuchsin,  or  Wright's 
stain.  Under  the  microscope  the  red 
blood-corpuscles  and  the  bacteria  are 
seen  evenly  distributed.  The  number 
of  each  is  counted  and  the  figures  set 
down  in  separate  columns.  Enough 
fields  are  counted  to  equal  about  500 
red  corpuscles.  The  number  of  red 
corpuscles  in  1  c.c.  of  the  blood  of  the 
operator  being  known,  and  the  ratio  be- 
tween the  corpuscles  and  bacteria  being 
ascertained  by  this  enumeration,  it  be- 
comes a  simple  mathematical  problem 
to  calculate  the  number  of  bacteria  per 
cubic  centimeter.  For  example,  if  the 
number  of  corpuscles  in  the  fields 
examined  equals  500  and  the  number 
of  bacteria  in  the  same  fields  equals 
1000,  then  a  cubic  millimeter  of  the 
emulsion  contains  10,000,000  fas  500  is 
to  1000,  so  is  5,000,000  to  10,000,000). 
This  supposes  that  the  blood  of  the 
person  making  the  count  contains 
5,000,000  red  corpuscles  per  cubic  milli- 
meter. It  is  advisable  to  corroborate 
this  figure  by  one  of  the  well-known 
methods  of  enumerating  red  corpuscles. 
Sterilisation  of  the  Thick  Emulsion. 
— After  the  small  sample  has  been  re- 
moved for  counting  and  the  tube  con- 
taining the  thick  emulsion  has  been 
sealed  again,  it  is  immersed  in  a  water 
bath  and  kept  at  a  temperature  of  56° 
to  60°  C.  for  from  one-half  to  one  hour, 
according  to  the  variety  of  the  organ- 
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Fig.  1. 

Mixing  the  Blood  and  Thick  Suspension. — Right.  The  two 
columns  in  the  pipette  are  forced  out  on  a  clean  slide  and  drawn 
up  again  into  the  tube  by  gentle  manipulation  of  the  rubber  teat. 
This  is  repeated  several  times. 

Making  the  Smear  upon  the  Slide. — Left.  After  thorough 
mixing,  a  drop  of  the  mixture  is  placed  on  a  clean  sHde  near 
its  end.  This  is  then  spread  evenly  by  drawing  the  edge  of 
another  slide  over  it.    The  smear  is  then  fixed  and  stained. 
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Fig.  2. 
Red  Corpuscles  and  Cocci  Spread  on  Slides. — Microscopic 
examination  for  counting  bacteria  in  relation  to  the  corpuscles. 
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isms.  For  killing  the  bacteria  the  tul)e 
containing  the  thick  suspension  must  be 
scaled  and  entirely  immersed  in  the 
water.  It  has  been  determined  that  if 
an  antiseptic  is  added  to  the  suspension 
before  it  is  sterilized  the  specific  pro- 
teins are  altered  so  that  the  vaccine  is 
much  less  potent.  For  this  reason,  the 
degree  of  heat  and  the  length  of  the  ex- 
jxisure  are  usually  diminished  to  the 
minimum  commensurate  with  safety. 
Certain  organisms,  such  as  gonococci, 
pneumococci,  and  the  influenza  bacilli, 
are  sometimes  not  heated  at  all,  the 
antiseptic  being  depended  upon  for 
sterilization.  This  procedure  is  not 
safe,  however,  for  such  vigorous  organ- 
isms as  staphylococci  and  certain  strains 
of  streptococci.  After  removal  from 
the  water  bath,  the  tubes  are  opened 
for  the  removal  of  their  contents  and 
the  dilution  of  the  vaccine.  Before  the 
dilution  is  made,  subcultures  upon  a 
suitable  medium  should  be  made  to 
determine  the  sterility  of  the  thick  sus- 
pension. 

Diluting  the  J'accine. — The  next  step 
is  to  dilute  the  thick  suspension  suffi- 
ciently to  make  each  cubic  centimeter 
contain  the  desired  number  of  bacteria. 
The  diluent  is  generally  sterile  physio- 
logical saline  solution  (0.85  per  cent, 
sodium  chloride)  containing  0.25  per 
cent,  tricresol,  0.5  per  cent,  phenol,  or 
0.25  per  cent,  liquor  cresolis  comp.  The 
amount  of  diluent  to  be  mixed  with  the 
thick  suspension  in  order  to  obtain  the 
desired  strength  is  a  simple  mathe- 
matical problem.  Staphylococcus  sus- 
pensions are  diluted  so  that  1  c.c.  of  the 
completed  vaccine  will  contain  about 
300,000.000  cocci  per  cubic  centimeter 
and  other  bacteria,  so  that  each  cubic 
centimeter  will  contain  about  50,000,- 
000.     These  figures  are  arbitrary  and 


the  strength  may  be  adjusted  to  suit  the 
individual  preference  of  the  immuni- 
zator.  Mixed  vaccines  are  made  in 
exactly  the  same  way  except  that  the 
mathematical  calculation  of  the  amount 
of  each  thick  suspension  required  to  be 
added  is  made  separately. 

Test  for  Sterility  and  Safety. — The 
tests  for  harmlessness  and  sterility  are 
of  more  importance  than  any  other 
factor  in  the  preparation  of  the  bacterial 
vaccine.  Substances  intended  for  injec- 
tion beneath  the  skin  must  be  prepared 
with  infinitely  more  care  than  those  in- 
tended for  oral  administration.  Ex- 
tremely dangerous  substances  taken  by 
mouth  may  generally  be  recovered  or 
their  effects  neutraHzed  by  w^ell-known 
means,  but  when  a  harmful  or  infected 
substance  has  been  injected  beneath  the 
skin  it  is  impossible  to  recover  it.  Rel- 
atively few  of  the  pathogenic  bacteria 
are  able  to  resist  the  germicidal  action 
of  the  gastric  juice,  but  the  subcutane- 
ous tissues  are  susceptible  to  practically 
all  of  them.  Our  tests  then  must  assure 
us  that  the  vaccine  contains  no  sub- 
stance poisonous  or  harmful  in  itself, 
and  they  must  demonstrate  the  absence 
of  all  living  bacteria  and  spores. 

The  subcultures  from  the  completed 
vaccine  are  therefore  of  paramount  im- 
portance. The  medium  on  which  they 
are  made  must  so  dilute  the  preserva- 
tive that  its  direct  antiseptic  action  can 
have  no  influence  upon  the  development 
of  any  living  bacteria  or  spores  that 
might  be  present.  For  this  reason  sub- 
cultures on  agar  or  other  solid  media 
cannot  be  used ;  they  must  be  made  into 
a  suitable  fluid  medium.  Furthermore 
the  subcultures  must  be  made  under 
conditions  which  will  favor  the  develop- 
ment of  anaerobic  bacteria  and  spores 
as  well  as  aerobes,  because  the  most 
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dangerous  organism  that  may  gain  ac- 
cess tO'  the  vaccine  is  an  anaerobe  and  a 
spore  producer.  This  organism  is  the 
tetanus  bacillus,  and  it  is  so  ubiquitous 
that  it  must  never  be  considered  absent 
without  proof.  Then  a  culture  medium 
in  a  tube  or  vessel  which  will  favor  the 
development  of  the  tetanus  bacillus 
should  be  suitable  for  subcultures  from 
bacterial  vaccines.  Bouillon  in  ordinary 
fermentation  tubes  seems  to  answer  all 
requirements.  The  tetanus  bacillus  will 
develop  readily  in  a  fermentation  tube 
containing  preferably  1  per  cent,  dex- 
trose bouillon,  provided  it  has  been 
freshly  sterilized.  Under  these  condi- 
tions the  closed  arm  is  sufficiently  pro- 
tected from  air  to  favor  the  growth  of 
anaerobes. 

As  to  whether  or  not  tetanus  spores 
might  develop,  any  doubt  is  removed  if  a 
small  piece  of  guinea-pig  liver  or  heart 
tissue,  as  recommended  by  Theobald 
Smith,  is  crowded  into  the  bend  of  the 
fermentation  tube.  The  fermentation 
tube  subcultures  must  be  incubated  at 
least  forty-eight  hours  before  an  opin- 
ion may  be  given  as  to  whether  or  not 
the  vaccine  is  sterile.  The  naked-eye 
appearance  of  the  tube  is  not  sufficient, 
because  the  growth  of  tetanus  and 
any  flocculent  material  at  the  bend  of 
the  tube  must  be  studied  under  the 
microscope. 

The  "Short"  Method. — For  reasons 
possibly  best  known  to  those  who  are 
engaged  in  such  practice  there  has  been 
developed  a  technique  which  is  men- 
tioned only  to  be  condemned.  This  is 
the  so-called  "short"  method  of  prepar- 
ing autogenous  vaccines.  It  may  not  be 
sanctioned  except  for  cases  such  as 
puerperal  septicemia,  when  it  is  of  the 
utmost  importance  to  obtain  a  vaccine 
of  some  kind  within  the  shortest  pos- 


sible space  of  time.  Under  such  cif* 
cumstances  cultures  are  made  directly 
from  material  containing  the  infecting 
organism  and  incubated  overnight.  If 
the  culture  is  in  bouillon  the  bacteria 
are  counted  and  the  culture  is  heated  to 
60°  C.  for  one-half  hour,  diluted  with 
normal  saline  solution,  the  antiseptic 
added,  and  the  vaccine  used  forthwith. 
If  the  culture  has  been  made  on  agar 
the  growth  is  suspended  in  normal 
saline  solution  and  then  treated  as  a 
bouillon  culture.  It  is  never  safe  to  use 
a  vaccine  without  first  testing  it  for 
harmlessness  and  sterility,  but  it  must 
be  recognized  that  there  are  times  when 
v/e  must  choose  between  two  evils. 
This  short  method  may  be  applicable, 
when  pure  cultures  are  obtainable  from 
the  blood,  as  in  streptococcus  and  pneu- 
mococcus  septicemia,  and  in  the  cases 
of  furunculosis,  when  there  is  only  a 
staphylococcus  present.  It  should  be 
recommended  in  any  case  where  there 
is  a  mixed  infection  or  where  it  is  at  all 
possible  that  extraneous  organisms  may 
have  entered  during  the  collection  of 
the  infected  material.  It  should  never 
be  used  for  making  autogenous  vaccines 
from  sputum,  urine,  ulcers  of  various 
kinds,  or  suppurating  sinuses. 

Vaccine  Containers. — The  most  con- 
venient container  for  autogenous  vac- 
cines or  those  made  extemporaneously 
in  small  amounts  is  the  bottle  fitted  with 
a  rubber  cap  devised  by  Wright.  The 
capacity  of  the  bottle  is  from  20  to  30 
c.c.  It  is  plugged  with  cotton  and 
sterilized  in  an  oven  by  dry  heat,  the 
rubber  cap  being  sterilized  in  the  auto- 
clave or  by  boiling  for  twenty  minutes 
in  0.2  per  cent,  carbolic  acid  or  tricresol 
solution.  After  pouring  the  vaccine 
into  the  bottle  or  running  it  in  through 
a  pipette  the  rubber  cap  is   stretched 
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over  the  mouth  of  the  bottle.  The  ad- 
vantage of  the  rubber  cap  is  that  with  a 
needle  of  small  caliber  vaccine  may  be 
withdrawn  from  the  bottle  without 
removing  the  stopper,  thus  avoiding 
considerable  risk  of  contaminating  the 
vaccine.  The  cap  is  first  wiped  with 
liquor  cresolis  comp.  or  phenol,  the 
needle  of  the  syringe  is  plunged  through 
the  rubber,  the  bottle  is  turned  upside 
down,  and  the  vaccine  is  withdrawn  into 
the  syringe.  After  the  withdrawal  of 
the  needle  the  rubber  closes  automati- 
cally and  no  further  procedure  to  pro- 
tect the  vaccine  is  necessary. 

Inoculation,  Site  of. — The  site  to  be 
selected  for  making  the  inoculation  may 
be  important.  Acting  upon  the  theory 
that  opsonins  are  produced  locally,  at- 
tempts have  been  made,  in  certain 
obstinate  conditions,  to  inject  up-stream 
with  regard  to  the  focus  of  infection, 
the  supposition  being  that  the  newly 
liberated  antibacterial  substances  are 
thus  carried  directly  to  the  focus  of  in- 
fection by  the  lymph  as  it  drains 
through  it.  In  this  manner  the  anti- 
bacterial substances  might  be  expected 
to  come  into  application  in  a  concen- 
trated condition. 

This,  however,  is  practically  not 
often  taken  into  consideration.  At  the 
present  time  the  vast  majority  of  injec- 
tions are  subcutaneous  into  the  arm 
near  the  insertion  of  the  deltoid  muscle. 
It  is  sometimes  more  convenient  to 
vaccinate  women  in  the  suprascapular 
region  because  this  point  may  be 
reached  by  merely  loosening  the  dress 
at  the  back  of  the  neck.  Many  physi- 
cians prefer  the  inner  surface  of  the 
forearm  below  the  bend  of  the  elbow. 

Technique  of  Injection. — It  is  ad- 
visable to  scrub  the  site  ot  injection 
with  soap  and  water,  followed  by  alco- 


hol and  ether,  or  an  area  of  the  skin 
about  the  size  of  a  five-cent  piece  may 
be  painted  with  pure  lysol,  tincture 
of  iodine,  or  5  per  cent,  solution  of 
iodine  in  acetone.  If  lysol  is  used  the 
excess  must  be  wiped  away  after  the 
removal  of  the  needle. 

Reactions. — At  the  point  of  injection 
there  usually  appears  within  a  few 
hours  an  area  of  redness.  This  persists 
for  twenty-four  to  forty-eight  hours 
or  longer,  according  to  the  size  of  the 
dose  and  the  susceptibility  of  the 
patient.  Following  a  very  large  dose 
some  constitutional  disturbance  is  not 
infrequent.  This  consists  of  pains  in 
the  back  and  limbs,  headache,  and  pos- 
sibly slight  fever. 

Accessory  Methods  of  Treatment. — 
In  the  opinion  of  the  writer  the  most 
important  chapter  contributed  to  our 
knowledge  of  therapeutic  inoculation  by 
Sir  Almroth  Wright  is  not  that  con- 
cerning opsonins  and  the  determination 
of  the  opsonic  index,  but  that  concern- 
ing the  methods  by  which  such  anti- 
bacterial agencies  as  the  patient  may 
already  possess  or  may  acquire  by  im- 
munization may  be  used  by  the  tissues 
for  the  destr.uction  of  microbes  at  the 
focus  of  infection.  Not  infrequently 
the  opsonic  index  of  the  patient  before 
treatment  is  as  high  as  the  immunizator 
may  reasonably  expect  it  to  be  after 
treatment,  and  yet  the  infection  con- 
tinues as  though  there  was  a  poverty  of 
bacteriotropic  substances  in  the  blood. 
If  such  occurs  without  vaccine  inocula- 
tion it  is  likely  that  the  same  conditions 
are  responsible  for  those  cases  in  which 
inoculation  fails  to  benefit  the  patient 
even  after  treatment  has  been  continued 
sometimes  for  months.  We  know  that 
the  parenteral  introduction  of  foreign 
proteins    into    animals,    except    in    the 
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rarest  instances,  must  be  followed  by 
the  production  of  specific  antibodies. 
If,  then,  the  newly  formed  antibodies 
which  the  patient  certainly  possesses 
are  not  exerting  any  influence  whatever 
upon  the  infectious  process,  the  failure 
is  due  to  conditions  which  prevent  the 
bacteriotropic  substances  from  coming 
in  contact  with  the  infective  elements. 
The  writer  believes  he  may  be  pardoned 
for  using  this  paper  freely  in  the  fol- 
lowing : — 

"On  Some  Points  in  Connection  with 
Vaccine  Therapy  and  Therapeutic  Im- 
munization Generally,"  Practitioner, 
May,  1908;  reprinted  in  "Studies  on 
Immunization,"  Wright,  New  York, 
Wood,  1910,  pp.  452-465. 

Where  inoculations  are  undertaken 
for  prophylactic  purposes  the  immuni- 
zator  is  not  required  to  make  any  dis- 
position for  bringing  the  antibacterial 
elements  of  the  blood  fluids  and  the 
phagocytes  into  application  upon  invad- 
ing microbes.  Exactly  the  same  thing 
holds  true  in  vaccine  therapy  where  the 
bacteria  have  not  yet  effected  any 
fundamental  changes  in  the  invaded 
tissues.  But  where  they  have  already 
gained  a  foothold  and  profoundly  modi- 
fied local  conditions  the  situation  is  en- 
tirely different.  It  is  then  necessary 
not  only  to  increase  and  maintain  the 
antibacterial  power  of  the  blood,  but 
also  to  take  special  steps  to  bring  the 
phagocytes  and  antibacterial  elements 
of  the  blood  into  contact  with  the  in- 
vading micro-organisms. 

In  the  circulating  blood  the  body  has 
at  its  immediate  disposal  the  entire  bac- 
teriotropic substances  contained  in  the 
plasma  as  well  as  its  whole  force  of 
phagocytes.  On  the  contrary,  when  the 
bacteria  effect  an  entrance  into  the  tis- 
sues  they   find  opposed   to  them  only 


such  stray  phagocytes  as  may  be  casu- 
ally passing  through  the  tissue  spaces 
and  only  that  amount  of  antibacterial 
substances  which  is  contained  in  the 
lymph  that  flows  through  these  particu- 
lar tissue  spaces.  If  this  statement 
needs  support  it  is  necessary  only  to 
point  out  the  fact  that  blood  infections 
are  of  rare  occurrence  compared  with 
localized  infections,  which  are  common. 
It  is  quite  clear  that  the  aim  and  object 
of  our  treatment  ought  to  be  tO'  equalize 
conditions  in  the  infected  tissue  and  in 
the  circulating  blood. 

Inflammation  is  evidence  of  an  at- 
tempt to  preserve  the  immunity  of  the 
tissues :  first,  by  the  transfer  of  phago- 
cytes, and,  second,  by  the  transfer  of 
antibacterial  fluid  from  the  circulating 
blood  to  the  invaded  tissues.  Whenever 
this  effort  fails  changes  in  the  tissues 
occur  which  hinder  the  effective  access 
of  phagocytes  and  bacteriotropic  sub- 
stances to  the  infecting  microbes.  The 
result  is  the  establishment  of  a  focus  of 
infection  which  is  specially  favorable 
to  the  invading  bacteria.  The  impedi- 
ment may  consist  of  a  defective  blood- 
supply  to  the  seat  of  infection,  hyper- 
coagulable  and  hyperviscid  condition  of 
the  blood,  accumulation  of  excessive 
fluid  in  the  focus  of  infection,  or  plug- 
ging of  the  tissue  spaces  by  accumulated 
leucocytes  and  coagulated  lymph.  In 
the  latter  case  the  gradual  reduction  of 
the  antibacterial  potency  of  the  lymph 
renders  the  phagocytes  ineffective  and 
the  accumulation  of  bacteriotoxins  and 
tryptic  ferment  paralyzes  them. 

In  the  case  of  an  excess  of  serous 
fluid  about  the  focus  of  infection  it  is 
obvious  that  the  poverty  in  phagocytes 
tends  to  retard  the  destruction  of  bac- 
teria; the  bacteria  gradually  absorb  the 
bacteriotropic  substances  from  the  fluid, 
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which  then  becomes  less  potent  in  anti- 
bacterial power.  In  the  reverse  condi- 
tion the  tissue  spaces  are  plugged  with 
leucocytes  and  with  coagulated  lymph, 
in  which  case  we  have  a  preponderance 
of  phagocytes  over  fluid  elements.  This 
hinders  the  conveyance  of  any  addi- 
tional lymph  or  of  any  reinforcing 
phagocytes  to  the  focus  of  infection. 
When  an  infection  goes  to  the  point  of 
suppuration,  disintegration  of  the  leu- 
cocytes liberates  in  the  focus  of  infection 
increasing  quantities  of  a  tryptic  fer- 
ment overpowering  the  normal  anti- 
tryptic  power  of  the  lymph.  The  fluid 
pus  becomes  definitely  tryptic  and 
immediately  surrounding  tissues  are 
rapidly  dissolved,  with  the  result  that  a 
sac  is  formed  and  definite  fluctuation  is 
obtained.  It  is  clear  that  if  fresh 
phagocytes  should  be  brought  to  the 
scene  there  would  be  no  opsonins  to 
assist  them  and  no  benefit  could  result. 
The  outflow  of  lymph  from  superficial 
vessels,  associated  with  the  inflamma- 
tory reaction  to  a  superficial  infection, 
is  staunched  when  the  lymph  begins  to 
coagulate  and  is  definitely  arrested 
when  it  desiccates  and  hardens  into  a 
scab.  Any  phagocytes  which  may  be 
contained  in  such  lymph  are  first  im-' 
mobilized  and  then  killed  by  drying. 
On  the  other  hand,  bacteria  which  are 
not  killed  by  drying  are  sheltered  from 
the  attacks  of  the  phagocytes.  These 
have  the  opportunity  of  multiplying  in 
the  deeper  and  correspondingly  moister 
layers  of  the  scab,  where  they  reduce 
•the  antibacterial  power  of  the  com- 
paratively stagnant  lymph  and  may 
then  be  in  a  position  to  invade  the 
underlying  subcutaneous  tissue  or  epi- 
thelium and  thus  extend  the  area  of 
infection.  In  a  sinus  which  is  freely 
discharging    pus     the     conditions     are 


similar  to  those  in  an  abscess.  The  pus 
possesses  a  low  opsonic  power,  it  con- 
tains no  effective  leucocytes,  it  may  be 
charged  \Vitli  bacterial  toxins,  and  it 
contains  a  tryptic  ferment.  A  sinus 
which  is  not  discharging  presents  a  con- 
dition somewhat  comparable  to  that  of 
a  ivell  in  which  the  inflowing  water  has 
deposited  on  its  walls  an  insoluble  ele- 
ment which  chokes  all  the  conduits  of 
inflow.  Upon  the  walls  and  floor  of 
such  a  well  forms  of  life  may  quite  well 
maintain  themselves  as  they  could  not 
against  a  copious  inflow  of  water.  So 
in  a  dry  sinus  the  density  of  the  granu- 
lation tissue  lining  it  prevents  free  out- 
flow of  lymph  upon  the  surface. 

There  are  two  measures  which  may 
aid  in  overcoming  the  conditions  that 
prevent  the  access  of  the  leucocytes  and 
bacteriotropic  substances  of  the  blood 
to  the  infecting  elements.  The  first  of 
these  comprises  those  measures  which 
may  be  employed  to  stimulate  the  egress 
of  antibacterial  agencies  from  the 
blood ;  the  second,  those  measures  which 
may  be  employed  to  open  the  way  for 
the  entrance  of  the  antibacterial  sub- 
stances and  phagocytes  into  the  actual 
focus  of  infection. 

An  increased  blood-pressure  favors 
the  egress  of  the  antibacterial  sub- 
stances. Where  the  focus  of  infection 
is  so  situated  that  its  blood-supply  can 
be  controlled  the  arterial  circulation 
may  be  increased  and  the  venous  cir- 
culation impeded.  The  capillary  pres- 
sure may  be  raised  by  the  application  of 
heat  in  any  form  or  by  rubefacients. 
Bier's  method  of  applying  a  bandage  to 
the  limb  is  also  advised.  In  dealing 
with  the  question  of  raising  capillary 
pressure  two  considerations  must  be 
kept  in  view.  On  the  one  hand,  the 
question    as    to    whether    the    normal 
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blood-supply  to  the  infected  part  is 
capable  of  furnishing  an  adequate 
lymph-stream  must  be  considered;  on 
the  other  hand,  we  must  weigh  the  ad- 
vantage which  would  be  derived  from 
the  determination  of  increased  protect- 
ive substance  of  the  infected  part 
against  the  disadvantage  which  might 
result  from  the  fact  that  the  ampler 
lymph-stream  would  carry  into  the 
blood  bacterial  products  which  were 
previously  locked  up  in  the  focus  of 
infection — antoinociilation.  In  many 
cases  this  is  a  question  which  cannot  be 
resolved  without  a  trial  supplemented 
by  a  series  of  blood  examinations.  In 
general  it  may  be  said,  however,  that 
the  greatest  advantage  will  be  where 
the  bacterial  focus  is  situated  in  a  poorly 
vascularized  tissue  and  that  the  disad- 
vantage will  be  least  (a)  in  the  earlier 
stages  of  an  infection,  (b)  where  the 
bacterial  focus  is  of  strictly  moderate 
dimensions,  and  (c)  where  it  has  just 
been  evacuated.  In  the  case  where  the 
dimensions  of  the  bacterial  focus  are 
considerable  the  disadvantages  of  de- 
termining an  increased  lymph-stream  to 
the  affected  tissues  will  generally  al- 
together outweigh  the  advantages. 

A\'right  has  pointed  out  that  a  con- 
dition of  diminished  coagulability  is  as- 
sociated with  increased  transudation 
into  the  tissues  and  that  a  condition  of 
increased  blood  coagulability  is  asso- 
ciated with  restricted  transudation  of 
the  13-mph  which  is  very  prone  to 
coagulate  in  the  tissues.  He  has  fur- 
ther shown  that  the  blood  may  be  made 
more  coagulable  by  the  administration 
of  calcium  salts  or  may  be  diminished 
in  coagulability  by  the  administration 
of  a  decalcifying  agent,  such  as  citric 
acid  (citric  acid,  2  to  4  grams,  t.  i.  d. ). 
These  points  come  into  application,  the 


former  in  cases  where  there  is  constant 
autoinoculation  when  the  administra- 
tion of  calcium  salts  are  sometimes  of 
decided  benefit.  On  the  other  hand, 
the  administration  of  citric  acid  has 
proven  a  very  important  addition  to  the 
treatment  of  brawny  swelling.  Wright 
r Lancet,  Aug.  24,  1907)  has  given  the 
details  of  a  case  of  Ludwig's  angina,  in 
which  citric  acid  was  the  sole  remedy 
necessary  to  bring  about  a  rapid  re- 
covery from  the  infection. 

Among  the  measures  which  may  be 
employed  to  open  the  way  for  the  en- 
trance of  antibacterial  elements  in  the 
focus  of  infection  there  may  be  con- 
sidered evacuation  by  incision,  evacua- 
tion by  aspiration,  evacuation  by  punc- 
ture or  incision  combined  with  cupping, 
evacuation  by  puncture,  or  incision;  or 
removal  of  scabs  combined  with  the 
local  application  of  a  chemical  lympha- 
gogue. 

Evacuation  by  incision  is  the  usual 
surgical  procedure  for  the  treatment  of 
any  focus  of  infection  in  which  pus  is 
present.  Practically  the  only  thing  de- 
sired by  the  surgeon  is  the  evacuation 
of  the  pus,  and  if  no  pus  is  found 
incision  is  considered  useless.  Notwith- 
standing this  the  chief  value  of  the 
incision  is  that  by  the  evacuation  of  the 
pus  antibacterial  agencies  of  the  blood 
may  be  brought  into  effective  operation 
upon  the  tissues  surrounding  the  ab- 
scess cavity.  For  the  incision  to  be  of 
the  greatest  benefit,  then,  the  opened 
wound  should  be  used  to  induce  a  flow 
of  lymph  through  the  infected  tissues. 

The  danger  of  secondary  infection  in 
an  incised  wound  and  the  resultant  sore 
would  make  one  hesitate  and  attempt 
to  find  a  better  method  for  the  evacua- 
tion of  the  pus.  In  general  all  require- 
ments are  satisfied  by  aspiration.     An 
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ordinary  syringe  needle  is  inserted  into 
the  abscess  cavity  and  the  fluid  pus  re- 
moved. An  equivalent  of  drainage  can 
be  obtained  by  repeated  aspirations. 

Bier  and  Klapp  have  recommended  a 
method  of  evacuation  by  incision  or 
multiple  puncture  combined  with  cup- 
ping. At  first  sight  this  method  would 
seem  to  furnish  exactly  the  forces  any 
immunizator  would  wish  to  employ  for 
evacuating  the  inflammatory  products 
from  choked  tissues  and  for  drawing 
out  the  blood  and  carrying  from  the  in- 
filtrated tissues  a  stream  of  immunizing 
lymph.  One  requisite  to  success  has 
been  overlooked.  In  reality  this  pro- 
cedure is  a  filtration  process  carried  out 
Avith  the  help  of  an  exhaust.  It  will  be 
clear  that,  where  a  viscid  and  coagulable 
fluid  has  to  be  drawn  through  a  very 
fine  system  of  pores,  the  clothing  of  the 
fluid  in  or  at  the  mouths  of  these  pores 
may  very  readily  bring  the  filtration  to 
a  standstill.  In  the  case  of  a  laboratory 
experiment  the  filter,  if  it  is  a  paper 
filter,  will  then  bulge  and  give  way.  In 
the  case  of  the  animal  tissues,  in  like 
manner,  even  when  the  negative  pres- 
sure is  kept  within  strict  limits,  inevi- 
tably something  will  give  way.  What 
will  in  point  of  fact  give  way  will  be 
the  delicate  capillary  walls,  and  in  the 
case  of  a  carbuncle  thus  treated  its  last 
state  is,  according  to  AVright,  worse 
than  its  first. 

To  continue  with  the  illustration  of 
the  filter :  If  we  can  clear  the  surface 
of  it  (as  by  the  removal  of  scabs  from 
an  infected  surface)  or  pierce  through 
the  surface  layer  of  the  filter  (as  by  in- 
cision or  puncture  into  a  focus  of  infec- 
tion), and  if  we  can  then  without  the 
application  of  any  violence  cause  the 
fluid  to  well  out  through  the  pores,  at 
the  same  time  depriving  that  fluid  of  its 


coagulability,  we  shall  then  gradually 
open  up  and  keep  open  the  choked 
fiher. 

In  a  hypertonic  salt  solution  contain- 
ing sodium  citrate  we  have  a  chemical 
agent  which  will,  when  applied  to  the 
surface  of  an  open  system  of  tissue 
spaces,  cause  a  lymph-stream  to  flow 
outward  through  these  tissue  spaces  to- 
ward the  surface,  while  it  will,  at  the 
same  time,  deprive  that  lymph  of  its 
coagulability.  Such  a  solution  consists 
of  5  parts  of  common  salt  and  Yi  part 
citrate  of  soda  dissolved  in  100  parts  of 
boiling  water.  Sometimes  a  concentra- 
tion of  1.5  to  2  per  cent,  of  salt  contain- 
ing the  same  amount  of  citrate  will 
be  preferable.  Where  incisions  have 
been  carried  down  in  the  infiltrated  tis- 
sues, lint  soaked  in  the  stronger  solution 
may  with  advantage  be  put  in  the 
wounds.  Sinuses  should  be  syringed 
out  with  the  same  lotion,  a  piece  of  lint 
soaked  in  the  lotion  being  afterward 
introduced  into  their  orifices. 

The  skin  in  the  neighborhood  of  the 
orifice  is  protected  against  the  irritating 
eft'ect  of  the  brine  by  a  coating  of 
vaselin. 

After  a  wound  has  in  this  way  been 
sufficiently  washed  with  a  stream  of  im- 
munizing lymph,  it  will  be  well  to 
stanch  the  lymph-flow  by  powdering 
the  surface  with  a  styptic  powder  con- 
sisting of  calcium  chloride  1  part,  pre- 
cipitated chalk  400  parts. 

Dosage. — It  was  first  believed  that 
one  of  the  most  important  things  to 
be  settled  before  practitioners  could 
use  bacterial  vaccines  in  their  work 
was  the  matter  of  dosage.  This  was 
apparently  based  upon  the  belief  that 
as  much  harm  might  be  caused  by  an 
overdose  of  a  bacterial  vaccine  as  had 
been  shown  by  experience  to  be  pos- 
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sible  from  the  injudicious  use  of 
tuberculin.  Weight  probably  led  in 
this  feeling  and  arrived  at  his  con- 
clusions as  a  result  of  observations 
upon  the  negati^'e  phase.  It  is  true 
that  in  patients  who  are  extremely  ill 
and  suiTering  from  conditions  asso- 
ciated with  profound  toxemia  or  bac- 
teremia only  minimal  doses  should  be 
administered;  but  in  sthenic  types  of 
disease  the  greatest  harm  that  might 
be  done  appears  to  be  a  transient  in- 
crease in  the  severity  of  the  local  con- 
dition, with  subsequent  benefit.  In 
other  words,  experience  has  shown 
that,  in  general,  bacterial  vaccines  are 
harmless.  ^Metastatic  foci  of  infection 
have  not  resulted  from  overdoses, 
and  there  is  no  record  of  a  single  in- 
stance where  serious  harm  has  been 
done  by  the  use  of  bacterial  vaccines. 
Leary  (Boston  ]\Iedical  and  Surgical 
Journal,  vol.  clxi,  p.  714,  1909)  has 
reported  2  cases  which  through  an 
error  received  10  billion  dead  staphy- 
lococci at  a  single  dose.  No  ill  effects 
at  all  were  noticed  in  one ;  the  other, 
however,  collapsed  a  few  hours  after 
the  inoculation,  but  responded  to 
strychnine  and  the  application  of  hot- 
water  bags  and  had  practically  re- 
covered from  the  immediate  effects 
of  the  dose  within  fifteen  minutes. 

It  is  the  consensus  of  opinion  that 
for  subsequent  doses  the  clinical 
symptoms  following  the  initial  injec- 
tion give  a  sufficiently  reliable  guide. 
The  important  point  about  dosage  to 
be  determined,  then,  is  the  size  of  the 
initial  dose.  As  noted  in  the  clinical 
section  of  this  article,  there  is  little 
uniformity  in  this.  Dosage  in  Amer- 
ica is  apparently  higher  than  in 
England,  and  in  both  countries  the 
amounts     given     now     are     usually 


greater  than  the  doses  recommended 
originally,  by  Wright.  It  has  become 
the  custom  in  several  laboratories  to 
make  autogenous  vaccines  of  such 
strength  as  to  contain  50  million  bac- 
teria per  c.c,  with  the  exception  of 
staphylococci,  which  are  made  to  con- 
tain 300  million  per  c.c.  The  initial 
dose  of  such  a  vaccine  is  generally  ^ 
to  Yz  c.c.  Subsequent  lots  of  the  vac- 
cine may  be  made  stronger  if  neces- 
sary or  desirable. 

The  rule  that  appears  to  be  very 
generally  followed  is  that  a  patient 
with  an  acute  condition  must  be  given 
the  smallest  dose  compatible  with  the 
severity  of  the  case,  while  chronic 
conditions  are  treated  wuth  larger 
doses.  If  the  dose  given  is  followed 
by  a  systemic  or  local  reaction  it  is 
probably  too  large,  and  the  next  dose 
may,  with  less  discomfort  to  the  pa- 
tient, be  smaller.  A  very  slight  and 
transient  increase  in  the  severity  of 
symptoms,  followed  by  improve- 
ments, is  an  indication  that  the  dose 
has  been  the  proper  one. 

Intervals  Between  Doses. — The  in- 
tervals between  doses  are  varied  in 
inverse  ratio  to  the  size  of  the  dose 
and  the  severity  of  the  disease.  The 
tendency  appears  to  be  toward  a  more 
frequent  administration  of  very  small 
doses  in  acute, infections.  In  pneu- 
monia, erysipelas,  septicemia,  epididy- 
mitis, etc.,  amounts  as  small  as  5 
million  have  been  given  daily  for 
several  days.  This  plan  must  still  be 
looked  upon  as  unusual,  three  daj^s 
being  the  more  common  interval  in 
the  acute  stage,  and  five  to  seven  or 
ten  in  chronic  conditions.  At  the  end 
of  a  course  of — staphylococcus  vac- 
cine, for  instance,  it  is  customary  to 
give  a  very  large  dose  about  once  a 
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month  to  prevent  a  return  of  the 
trouhle. 

PROPHYLAXIS  AND  THERA- 
PEUTICS.—The  use  of  bacterial  vac- 
cines has  ah-eady  assumed  a  place 
of  g-reat  importance  in  the-prophN'laxis 
of  several  epidemic  diseases,  although 
developments  along  this  line  may  be 
said  to  have  barely  started.  Practical 
methods  have  been  elaborated  for  the 
control  of  typhoid  fever,  bubonic 
plague,  and  cholera.  Although  scarlet 
fever  is  probably  not  prevented,  it  cer- 
tainly seems  to  be  rendered  more  mild 
and  its  complications  less  severe  by 
the  prophylactic  use  of  a  streptococcus 
vaccine.  J\Iuch  good  work  has  been 
done  in  England,  chiefly  by  Allen, 
upon  the  prophylaxis  of  common 
colds ;  in  this  country  encouraging 
observations  have  been  made  upon 
the  use  of  meningococcus  vaccine. 

At  present  no  sweeping-  assertions 
can  be  made  concerning-  the  therapeu- 
tic value  of  bacterial  vaccines  gener- 
ally, but  the  indications  are  that  future 
progress  in  the  treatment  of  infectious 
diseases  will  be  largely  along  the  lines 
of  specific  therapeutics.  For  certain 
infections,  e.g.,  those  caused  by  the 
staphylococcus,  vaccine  inoculation 
has  become  the  routine  method  of 
treatment. 

The  precise  function  of  the  vac- 
cine must  be  recognized.  The  parental 
administration  of  any  foreign  pro- 
tein results  in  the  formation  of  anti- 
bodies. The  chief  purpose  of  these 
antibodies  appears  to  be  the  removal 
of  their  corresponding  proteins  from 
the  tissues.  To  accomplish  this,  it 
is  obvious  that  direct  contact  of 
antibody  with  antigen  is  a  sine  qua 
non.  Types  of  infection  in  which  the 
bacteria  find  their  focus  of  growth  in 


poorly  vascularized  tissues  are  there- 
fore the  most  difficult  to  influence. 
Such  lesions  as  hypertrophied  tonsils 
may  offer  an  impassable  barrier  to  the 
body  fluids. 

That  an  accurate  bacteriological 
diagnosis  is  to  be  made,  and  the  ho- 
mologous vaccine  used,  goes  without 
saying.  It  appears  to  be  the  custom 
at  present  when  favorable  results 
have  not  been  obtained  with  a  stock 
vaccine  to  say  immediately,  as  though 
there  were  no  other  possibility,  that 
an  autogenous  vaccine  is  indicated. 
Possibly  it  is,  but  if  the  dictum  should 
go  forth,  as  would  seem  to  be  the 
desire  of  some  writers,  that  autog- 
enous vaccines  should  always  be 
used,  the  application  of  bacterial  vac- 
cine therapy  would  be  restricted  to 
very  narrow  limits  instead  of  cover- 
ing the  wide  field  for  which  it  is 
destined. 

Reports  of  the  therapeutic  use  of 
bacterial  vaccines  must  at  present  be 
accepted  at  their  face  value.  Not  a 
few  authors  seem  too  enthusiastic, 
while  undoubtedly  others  are  biased 
the  other  way.  This  variation  repre- 
sents so  accurately  the  experience 
which  every  physician  will  have  in 
his  practice  that  it  has  been  thought 
advisable,  in  what  follows,  to  give 
abstracts  and  quotations  from  va- 
rious writers  rather  than  a  general 
summary  or  expression  of  personal 
opinion. 

An  attempt  has  been  made  to  bring 
out  in  each  case  the  doses  that  have 
been  used,  and  the  intervals  be- 
tween doses,  so  that  the  quotations 
and  abstracts  may  be  of  greatest 
value  to  the  physician  who  desires  to 
compare  his  experience  with  that  of 
others. 
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TYPHOID   FEVER. 
PROPHYLACTIC     INOCULATION. 

— The  universal  prevalence  of  typhoid 
fever  renders  it  one  of  the  most  in- 
teresting- and  important  of  the  infec- 
tious diseases  from  the  standpoint  of 
prophylaxis  by  inoculation.  For 
m.any  years  the  index  of  the  sanitaiy 
conditions  in  a  community  has  been 
the  incidence  of  typhoid  fever  there, 
and  sanitary  measures  to  eliminate 
infectious  diseases  have  been  aimed 
directly  against  typhoid  fever  with 
the  belief  that,  in  general,  sanitation- 
which  would  eliminate  the  typhoid 
bacillus  as  a  contamination  in  food- 
stuffs, potable  water,  etc.,  would  go 
far  toward  the  elimination  of  every 
other  infectious  disease  contracted 
through  the  alimentary  canal.  That 
this  belief  is  well  based  there  can 
be  no  doubt,  and,  even  though 
typhoid  vaccination  should  become 
more  common  than  it  is  actually 
likely  to  become,  public  health  regula- 
tions with  regard  to  the  disposal  of 
refuse  and  the  protection  of  drinking- 
water,  milk,  and  other  foodstuffs  must 
be  kept  up  without  regard  to  specific 
immunization. 

Using  the  original  method  of  Pas- 
teur, Frankel  and  Simonds  in  1886 
iound  that  repeated,  small,  non-lethal 
■doses  of  typhoid  bacilli  would  afford 
protection  to  rabbits  against  fatal 
doses  of  the  same  organism.  In  the 
same  3^ear,  Beumer  and  Peiper  sug- 
gested the  use  of  killed  cultures  for 
the  immunization  of  men,  but  they 
made  no  investigations  themselves. 
Several  others  reported  work  on 
animals,  but  nothing  practical  came 
of  it.  In  1892,  Brieger,  Kitasato,  and 
Wassermann  proved  that  it  was  not 
necessary    to    use    living    organisms. 


since  killed  cultures  were  equally  ef- 
fective. Up  to  this  time  nothing  was 
known  concer:;ii"g  the  mechanism  of 
typhoid  immunity.  But  in  1893  and 
1894  Pfeiffer  and  others,  studying  the 
changes  in  the  bacteria  when  injected 
into  the  peritoneum  of  a  guinea-pig 
that  had  been  immunized  to  typhoid, 
recognized  that  the  degree  of  im- 
munity depended  upon  the  degree  of 
bacteriolysis.  In  this  study  they  in- 
jected immunized  guinea-pigs  intra- 
peritoneally  with  lethal  doses  of 
cholera  vibrios  or  of  typhoid  bacilli. 
In  immunized  animals  the  bacteria 
were  found  to  lose  their  motility, 
swell  up,  become  granular,  and  finally 
disappear  (Pfeiffer's  phenomenon), 
while  in  unimmunized  susceptible 
animals  the  bacteria  did  not  lose  any 
of  their  motility,  increased  rapidly  in 
number,  and  the  guinea-pigs  died 
with  the  peritoneal  cavity  teeming 
with  germs.  It  was  found  later  that, 
if  the  organisms  were  mixed  with  the 
serum  from  an  immunized  animal 
and  the  mixture  injected  into  the 
peritoneal  cavity,  the  same  phenom- 
enon took  place  as  when  the  organ- 
isms were  injected  into  the  peritoneal 
cavity  of  an  immune  guinea-pig. 
This  demonstrated  the  possibility  of 
ascertaining  the  effect  of  the  im- 
munizing process  upon  an  animal. 
The  discovery  of  agglutinins  later  by 
Gruber  and  Durham  and  their  appli- 
cation to  clinical  medicine  by  Widal 
made  the  demonstration  of  immunity 
easier.  Sir  A.  E.  Wright  appears  to 
have  been  the  first  to  inject  typhoid 
bacilli  into  men,  but  he  did  this  in  the 
course  of  an  investigation  on  the 
coagulability  of  the  blood  and  not  for 
the  purpose  of  producing  immunity 
to  typhoid  fever.    A  few  weeks  later, 
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in  1896,  Pfeiffer  and  Kolle  immunized 
two  men  and  investigated  the  changes 
in  their  IjUu'id-sernm.  They  were 
thus  the  lirst  to  actually  inoculate 
men  for  the  purpose  of  protecting- 
them  against  typhoid  fever.  Pfeiffer 
and  Kolle  showed  that  not  only  were 
agglutinins  produced,  but  also  that 
the  bacteriolytic  power  of  the  blood 
was  increased  just  as  during  an  at- 
tack of  typhoid  fever. 

So  far  as  is  known  at  present,  arti- 
ficial inoculation  and  accidental  in- 
fection result  in  the  production  of 
identical  antibodies.  The  quantity  of 
bacteriotropic  substances  seems  to  be 
even  greater  after  vaccination  than 
after  an  attack  of  the  disease,  and  it 
is,  therefore,  not  unreasonable  to  ex- 
pect the  immunity  conferred  by  vac- 
cination to  last  for  a  considerable 
period.  This  is  a  question  which  can 
only  be  answered  by  studies  extend 
ing  over  a  greater  period  of  time  than 
has  been  possible  since  careful  obser- 
vations were  started. 

In  1897  Wright  published  the  re- 
sults of  antityphoid  inoculation  upon 
18  men,  showing  that  the  method  was 
practicable  and  gave  sufficient  pro- 
tection to  be  worthy  of  adoption  by 
the  army.  The  next  year  (1898) 
Wright  introduced  prophylactic  in- 
oculation into  the  British  Army  in 
India.  He  used  broth  cultures  which 
had  been  incubated  for  three  weeks 
and  which  had  been  killed  by  heating 
for  one  hour  at  Z7°  C.  The  size  of  the 
dose  was  determined  by  its  effect  on 
animals,  the  quantity  necessary  to 
kill  a  small  guinea-pig  being  used. 
When  the  disease  became  epidemic 
in  South  Africa  during  the  Boer  War, 
Wright  was  given  permission  by  the 
War  Office  to  attempt  to  control  the 


disease  by  vaccination.  Some  of  the 
men  were  inoculated  before  leaving 
England,  some  on  the  transports,  and 
many  more  in  the  field.  About  400,- 
000  doses  were  furnislied,  and  it  is 
believed  lliat  100,000  men  were  in- 
oculated. No  complete  returns  have 
been  available,  although  Wright  has 
been  a1:)le  to  collect  some  figures 
which  cover  the  returns  from  19,061 
men.  He  considers  that  by  prophy- 
lactic inoculation  the  incidence  of  the 
disease  was  diminished  about  one- 
half  and  the  mortality  even  more.  In 
spite  of  this  the  results  were  not 
generally  convincing,  and  many  of 
the  medical  and  line  officers  were 
very  skeptical  of  the  value  of  vaccina- 
tion. In  attempting  to  find  a  reason 
for  this  condition  of  aft'airs,  it  is  inter- 
esting to  note  the  explanation  given 
by  Sir  William  B.  Leishmann,  of  the 
Royal  Army  Medical  Corps.  The 
vaccine  used  during  the  war  in  South 
Africa  was  prepared  under  his  direc- 
tion. He  states  that  "the  methods 
then  employed  in  the  preparation  of 
the  vaccine  may  have  resulted  in  con- 
siderable variations  in  its  vaccinating 
efficiency.  Some  men  may  have  re- 
ceived but  slight  and  transient  im- 
munity, while  others  were  protected 
in  as  high  a  degree  as  the  system  was 
capable  of."  It  is  believed  that  this 
variation  in  the  efficiency  of  the  vac- 
cine is  possibly  due  to  the  method 
employed  for  controlling  the  tem- 
perature to  which  the  suspension  of 
bacteria  or  the  bouillon  culture  was 
subjected;  much  of  the  vaccine  was 
probably  overheated.  At  the  present 
time,  Leishmann  heats  his  vaccine  to 
56°  C.  for  only  one  hour. 

Preparation   of  the   Vaccine. — The 
preparation  of  typhoid  vaccine  does 
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not  differ  essentially  from  the  prep- 
aration   of    other    ordinary    bacterial 
vaccines.      For    making    it    in    large 
quantities,    quart    bottles    known    as 
Blake    bottles,    or    a    modification    of 
them,    or    Roux   or   Kolle    flasks    are 
used.     These  flasks  contain  ordinary 
nutrient  agar.     The  typhoid  bacillus 
is  grown  on  this  agar  for  twenty-four 
hours.     A   small   quantity  of  normal 
saline   solution   is  then  run   into   the 
flasks,  preferably  from  a  Miquel  bulb, 
and  the  growth  is  washed  from  the 
surface  and   suspended  in   this   fluid. 
This    thick    suspension    is    collected 
from  the  several  bottles   into   sterile 
Miquel   bulbs,   both    stems   of   which 
are  then  sealed.     The  bulb  is  shaken 
to    break    up    clumps,    and    a    small 
quantity  removed  for  counting,  after 
which  the  bulb   is   again   sealed   and 
exposed  to  a  temperature  of  60°    C. 
for  one-half  hour  or  55°  to  56°  C.  for 
one  hour.     Renaud  has  reported  the 
use  of  ultraviolet  rays  for  killing  the 
bacilli   by  subjecting  the   suspension 
to  the  rays  for  thirty  minutes.     After 
the  thick  suspension  has  cooled,  it  is 
diluted    with    normal    saline    solution 
and  0.25  per  cent,  tricresol  is  added 
as  a  preservative.    Dilutions  are  made 
so  that  the  material  for  the  first  dose 
vail  contain  500  million  killed  bacilli 
per  c.c,  and  for  the  second  and  third 
doses  1000  million  per  c.c. 

Administration. — The  routine  pro- 
phylactic inoculation,  as  used  in  the 
army,  consists  of  three  injections 
given  at  ten-day  intervals.  The  first 
dose  is  500  million  typhoid  bacilli ; 
second  and  third  doses,  each  1000 
million  killed  bacilli.  The  same  dilu- 
tion may  be  used  for  all  three  injec- 
tions when  the  first  dose  is  J^  c.c. 
The  quantity  of  fluid  in  which  the 


bacteria  are  suspended  appears  within 
limits  to  make  no  dift'erence. 

According  to   Hachtel   and   Stoner 
(Amer.    Jour.    Pub.    Health,    vol.    ii, 
3,  pp.  157-161,  Mar.,  1912),  the  ques- 
tion   of    dosage    cannot    be    so    sum- 
marily dismissed  when  considered  for 
the  large  mass  of  people,  not  troops, 
who  should  be  protected.     They  be- 
lieve it  unwise,  except  in  the  case  of 
very  vigorous  people,  such  as  regular 
troops,  to  give  an  initial  dose  of  more 
than  250  million  dead  typhoid  bacilli, 
doubling    the     amount     at     each     of 
the   succeeding  inoculations.     In  the 
highly  neurotic,  and  in  children,  they 
demand  a  first  dose  even  smaller  than 
this,    basing    the    dose    for    children 
upon    the    body   weight,    150   pounds 
being  taken  as  the  standard.     For  the 
general    public,    they    recommend    a 
first  dose  of  125  million,  followed  by 
three  others  at  intervals  of  seven  to 
ten  days,  each  twice  the  amount  of 
the   previous   one.     They  think   that 
such     a     method     would     materially 
lessen  the  discomfort  of  the  immuni- 
zation and  a  larger  number  of  persons 
would  submit  to  vaccination  against 
enteric    fever,    thus    insuring   greater 
protection  to  the  community  at  large. 
The    vaccine    is    administered    by 
subcutaneous     injection.       The     skin 
may  be  scrubbed  with  soap  and  water 
and   finally   rinsed   with   alcohol   and 
ether   as    for   an   ordinary   operation. 
Practically  no  untoward  results  have 
followed  the  simpler  method  of  paint- 
ing   the     skin    with    liquor    cresolis 
comp.  or  iodine.     An  area  about  the 
size    of   a   five-cent    piece    is   painted 
with  tincture  of  iodine  or  liquor  cre- 
solis comp.,  and  the  needle  is  plunged 
directly    through    this    painted    area. 
Upon  the  withdrawal  of  the  needle 
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the  excess  of  liquor  cresolis  comp.  is 
wiped  away  with  a  piece  of  clean 
cotton.  Injection  of  the  vaccine  in- 
tramuscularly possesses  no  advantage 
over  the  subcutaneous  method  and 
appears  to  give  rise  to  more  pain  and 
inconvenience. 

Local  and  General  Symptoms  Fol- 
lowing the  Injection. — The  symptoms 
following  the  injection  of  antityphoid 
vaccine  are  similar  to  those  following 
the  injection  of  other  vaccines.  The 
process  cannot  be  considered  entirely 
painless  or  indifferent,  and  there 
should  be  no  attempt  on  the  part  of 
the  physician  to  conceal  the  fact  that 
there  will  be  some  local,  and  possibly 
a  general,  reaction.  There  is  not  on 
record,  however,  any  case  of  more 
than  a  transitory  discomfort.  For  the 
benefit  of  those  who  sufifer  consider- 
able local  pain,  it  may  be  remarked 
that  it  is  believed  that,  the  more 
severe  the  local  reaction,  the  hig-her 
will  be  the  resulting  immunity  and 
also  the  longer  will  be  its  duration. 

Fifteen  minutes  to  three  hours 
after  the  injection,  the  local  reaction 
commences.  It  is  characterized  by 
some  pain  and  redness,  heat,  and 
finally  slight  swelling  of  the  skin,  the 
area  of  which  may  equal  that  of  the 
palm  of  the  hand.  This  is  somewhat 
edematous  and  more  or  less  painful 
upon  pressure,  or  when  the  limb  is 
moved.  There  may  be  a  slight  febrile 
reaction.  Following  the  second  in- 
oculation the  same  train  of  symptoms 
may  be  noticed,  but  they  are  more 
rare  and  generally  less  severe  when 
they  do  occur.  The  third  inoculation 
is  generally  accompanied  with  little 
discomfort.  Among  those  inoculated 
in  the  United  States  Army  there  have 
been    found   a    few   very    susceptible 


individuals,  but  the  number  of  severe 
reactions  has  been  small,  and,  regard- 
less of  their  severity,  they  have  dis- 
appeared in  forty-eight  hours.  Major 
Gosman  (Jour.  Amer.  Med.  Assoc, 
55,  p.  1169,  1910)  states  that  he  has 
not  seen  a  patient  sick  enough  to  go 
to  bed. 

The  condition  of  the  body  deter- 
mining whether  the  reaction  will  be 
severe  or  moderate  is  as  yet  not  well 
understood.  There  seemed  at  first  to 
be  some  evidence  that  a  previous  at- 
tack of  typhoid  increased  the  chance 
for  a  severe  reaction.  It  appears, 
however,  that  not  every  patient  re- 
covered from  typhoid  fever  has  ac- 
quired hypersusceptibility  to  typhoid 
bacilli,  and  the  severe  reaction  is  not 
a  uniform  occurrence  in  this  class  of 
individuals.  So  that,  although  the 
severe  reactions  may  not  all  be  ac- 
counted for  by  application  of  our 
theories  of  anaphylaxis,  such  an  ex- 
planation is  entirely  in  harmony  with 
them.  Among  the  number  with 
severe  reactions  never  having  had  a 
previous  attack  of  typhoid  arei  those 
who  would  undoubtedly  present  the 
least  resistance  to  the  disease  when 
naturally  infected. 

Determination  of  the  Efficiency  of 
the  Inoculation. — The  introduction  of 
the  typhoid  antigen  into  the  body 
brings  about  the  production  of  defen- 
sive bacteriotropic  substances.  These 
are  agglutinins,  lysins,  amboceptors, 
and  opsonins.  The  exact  practical 
indication  of  an  estimation  of  these 
various  antibodies  has  been  a  matter 
of  considerable  discussion  and  investi- 
gation. The  larger  doses  of  vaccine 
usually,  but  not  always,  give  the 
highest  agglutinating,  bactericidal, 
and  bacteriolytic  titres,  and  it  is  be- 
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lieved  that  the  agglutinating  power 
of  the  serum  is  of  great  importance 
in  the  valuation  of  the  vaccine.  Ac- 
cording to  Hachtel  and  Stoner,  be- 
cause of  the  great  variation  in  indi- 
vidual susceptibility,  there  is  no 
correspondence  between  the  size  of 
the  dose  and  the  amount  of  the  re- 
action, nor  between  the  severity  of 
the  reaction  and  the  amounts  of  anti- 
bodies produced.  The  French  Com- 
mission concluded  that  antibodies 
are  constantly  present,  though  va- 
riable in  quantity.  Pfeifter,  Kolle, 
Hetsch,  and  Kutscher  have  called  at- 
tention to  the  lack  of  constant  cor- 
relation. Notwithstanding  this,  the 
phenomenon  of  agglutination  has  be- 
come the  method  of  choice  for  the 
diagnosis  of  typhoid  fever;  although 
it  may  not  always  give  an  accurate 
estimate  of  the  value  of  the  vaccine 
and  the  degree  of  the  immunity  of 
the  person  vaccinated,  it  is  by  far  the 
easiest  to  carry  out  of  any  of  the  pro- 
cedures and  gives  the  practitioner  a 
ready  means  of  checking  up  the  re- 
sults of  his  inoculation.  Practically 
everyone  has"  the  privilege  of  sub- 
mitting specimens  of  blood  to  his 
municipal  or  State  laboratory  for  the 
determination  of  the  agglutinin  titre. 
Concerning  the  various  methods 
used  by  the  laboratory  of  the  Army 
Medical  School,  Russell  makes  the 
following  statement:  "In  the  course 
of  the  last  eighteen  months  we  have 
examined  the  blood-serum  of  a  large 
number  of  vaccinated  persons  and 
have  invariably  found  evidences  of 
immunity.  The  test  for  agglutinins 
is  made  by  the  macroscopic  method, 
and  the  serum  dilutions  are  prepared 
with  great  care.  The  increase  in  the 
agglutinins  is  evident  by  the  sixth  or 


seventh  day,  and  the  rise  in  opsonins 
follows  quickly.  The  Widal  is  posi- 
tive in  high  dilutions  of  the  serum,  in 
many  cases  being  present  in  a  dilu- 
tion of  1  in  5000  to  10,000  or  even  1 
in  20,000.  Only  rarely  does  it  fail  to 
rise  above  1  in  500  or  600.  It  reaches 
its  maximum  soon  after  the  third 
dose  and  falls  rapidly  at  first  and  then 
more  slowly  toward  normal.  In  a 
few  of  the  cases  examined  it  is  found 
to  haA^e  reached  normal  within  a 
period  of  six  months,  but  oftener  has 
remained  present  for  nearly  a  year. 
In  the  two  charts  exhibited  the  Widal 
is  still  present  after  seventeen  and 
twenty  months.  These  charts  also 
show  the  curves  of  opsonins.  We  do 
not  use  the  opsonic  index  of  Wright, 
but  make  serum  dilutions  just  as  for 
the  agglutination  reaction.  To  a 
portion  of  the  serum  of  each  dilution 
is  added  a  definite  quantity  of  bac- 
terial emulsion  and  a  few  drops  of  a 
suspension  of  guinea-pig  leucocytes 
according  to  the  method  of  Neufeld. 
After  incubation,  spreads  are  made 
from  each  tube,  and  the  titre  or 
phagocytic  power  of  the  serum  is 
established  by  observing  which  serum 
•dilutions  cause  greater  phagocytosis 
than  is  found  in  the  normal  serum 
controls.  This  method  has  given 
regular  and  consistent  results,  and 
we  find  the  opsonic  power  of  a  serum 
to  be  just  as  definite  a  thing  as  its 
agglutinating  power.  In  recovery 
from  typhoid  fever  it  is  not  at  all 
improbable  that  the  opsonins  are 
more  important  than  any  other  of 
the  known  antibodies.  The  opsonic 
curve  is  never  as  high  as  the  curve  of 
agglutins,  nor  does  it  continue  above 
normal  as  long. 

"Our  bacteriolytic  tests  have  been 
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made  in  vitro  according  to  the  method 
of  Stern  and  Korte,  but,  as  occa- 
sional erratic  determinations  occur, 
the  curves  have  not  been  charted. 
No  determination  of  bacteriolytic  am- 
boceptors by  means  of  Pfeiffer's  ex- 
periment has  been  made. 

"The  leucocyte  count  is  tempo- 
rarily, but  regularly,  raised  after  each 
dose  of  vaccine.  The  rise  is  often  to 
15,000,  but  it  soon  begins  to  decline 
and  reaches  normal  in  about  ten 
days." 

Practical  Results  of  Typhoid  Inocu- 
lation for  Prophylaxis. — The  litera- 
ture which  has  accumulated  during 
the  past  few  years  concerning  the 
prophylactic  value  of  typhoid  vaccine 
is  voluminous  and  overwhelming  in 
establishing  the  efficiency  of  this 
measure  from  a  practical  standpoint. 
They  have  placed  the  value  of 
typhoid  vaccine  be3'Ond  question. 

The  length  of  the  period  of  complete 
protection  is  generally  admitted  to 
be  about  one  year,  though  a  certain 
partial  protection  may  last  much 
longer. 

Typhoid  vaccination  is  now  com- 
pulsory in  the  American  Army. 
General  Orders  No.  76,  War  Depart- 
ment, Washington,  June  9,  1911,  re- 
quired all  recruits  under  35  years  of 
age  to  receive  antityphoid  vaccine  as 
a  propli3^1actic  measure.  This  was 
followed  b}^  General  Orders  No.  134, 
September  30,  1911,  to  include  all 
officers  and  enlisted  men  under  45.  In 
addition  to  tliis,  during  the  past  year 
many  hospitals  have  required  all 
internes,  nurses,  and  other  attaches 
of  such  institutions,  especially  those 
coming  in  contact  with  patients,  to  be 
protected  against  typhoid  fever  by  in- 
oculation.     The   Samaritan    Hospital 


was  the  first  in  Philadelphia  to  estab- 
lish this  rule. 

Lieutenant  Foster  (Jour.  Amer. 
Med.  Assoc,  vol.  Iv,  pp.  1808-1809, 
Nov.  19,  1910)  says:  "Laboratory 
researches  demonstrate  that  the  ag- 
glutinin, opsonin,  and  bacteriolysin 
of  the  blood-serum  are  increased  by 
antityphoid  vaccination,  and  that  the 
increase  is  greater  and  more  per- 
sistent than  that  conferred  by  an 
attack  of  typhoid  fever.  Typhoid 
outbreaks  in  commands  in  which 
there  were  both  inoculated  and  unin- 
oculated  individuals  have  demon- 
strated, practically,  what  we  should 
have  expected  from  the  laboratory 
evidence,  and  a  recent  typhoid  situa- 
tion at  Washington  Barracks,  D.  C., 
illustrates  the  efficacy  of  antityphoid 
vaccination  so  conclusively  that  it  is 
deemed  worthy  of  record. 

"On  June  14,  ten  days  prior  to 
leaving  Washington  Barracks  for  the 
Gettysburg  maneuvers,  92  members 
of  Company  A,  First  Battalion  of 
Engineers,  received  the  first  anti- 
typhoid inoculation.  On  July  6,  52 
of  the  above  men  received  the  second 
inoculation,  and,  on  July  16,  51  of 
these  received  the  third  inoculation. 
Of  the  remaining  26  men  of  the  com- 
mand, a  few  refused  vaccination  and 
others  were  on  detached  duty  or 
temporarily  absent  when  the  first 
inoculation  was  given." 

Two  of  the  26  uninoculated  men 
gave  a  history  of  having  had  typhoid 
fever,  and  were  considered  immune. 
This  left  24  of  the  total  strength 
of  118  men  who  may  be  considered 
non-immune.  On  August  11,  five 
days  after  the  troops  returned  from 
Gettysburg,  2  of  the  uninoculated 
men    developed    typhoid    fever,    and. 
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between  August  20th  and  23d,  4  sec- 
ondary cases  occurred — also  among" 
the  uninoculated.  Not  a  single  case 
occurred  among  those  who  had  re- 
ceived the  preventive  inoculations, 
while  25  per  cent,  of  the  non-immune, 
living  under  exactly  the  same  condi- 
tions, succumbed  to  infection. 

President  Taft,  in  an  address  before 
the  Medical  Club  of  Philadelphia, 
May  4,  1911,  speaking  of  sanitary 
achievements  and  the  immunizing 
value  of  typhoid  vaccine  during  the 
present  mobilization  of  troops  on  the 
Mexican  border,  said:  "The. percent- 
age of  typhoid  cases  (in  the  Spanish- 
American  War)  was  so  high  that  it 
is  hard  to  believe  that  of  120,000  men 
there  were  20,000  cases,  with  a  case- 
mortality  of  7  per  cent.  Of  the  volun- 
teer regiments  mobilized  during  the 
Spanish-American  War,  90  per  cent, 
became  infected  with  typhoid  fever 
within  eight  weeks  from  the  date  of 
mobilization.  Today,  two  months 
after  mobilization,  with  the  modern 
health  regulations  and  by  the  use  of 
vaccination  against  typhoid,  not  one 
case  of  typhoid  fever  has  appeared  in 
the  entire  force,  except  that  of  one 
teamster,  who  was  not  vaccinated.  It 
is  hard  to  credit  the  accuracy  of  such 
a  record.  But,  as  I  have  it  directly 
from  the  war  office,  I  can  assert  it  as 
one  more  instance  of  the  marvelous 
efficacy  of  recent  medical  discoveries 
and  practice." 

After  reviewing  statistics  of  wars 
and  results  of  antityphoid  vaccination 
in  the  British  Army  under  Wright 
and  Leishmann,  Major  Russell  (Johns 
Hopkins  Med.  Bulletin,  vol.  xxi,  pp. 
83-91,  Mar.,  1910)  proceeds  to  dis- 
cuss the  results  of  its  use  in  the 
United  States  Army.     When  the  re- 


port was  made  1400  complete  vac- 
cination records  had  been  obtained. 
He  states  that  each  dose  of  vaccine 
is  followed  by  a  local  reaction,  which 
varies  very  little  either  with  the  size 
of  the  dose  or  with  the  idiosyncrasy 
of  the  individual.  As  a  rule,  there  is 
a  red,  tender  spot  about  as  large  as 
the  palm  of  the  hand  at  the  point  of 
injection,  making  its  appearance  six 
or  seven  hours  after  injection  and 
reaching  its  full  development  in 
about  twelve  hours.  After  this  it 
gradually  disappears  and  has  entirely 
subsided  in  forty-eight  to  seventy- 
two  hours.  Occasionally  the  local  re- 
action is  somewhat  more  severe;  the 
lymph-glands  may  become  slightly 
swollen  and  tender  to  pressure;  how- 
ever, local  applications  have  never 
been  necessary,  and  in  no  case  has 
suppuration  developed.  The  general 
reaction  varies  in  its  symptoms.  In 
children  and  in  many  adults  it  can  be 
said  to  be  absent.  In  its  milder  form 
it  causes  a  transitory  headache  and  a 
feeling  of  malaise  which  lasts  from 
two  or  three  hours  to  a  day.  Slightly 
more  marked  general  reactions  are 
evidenced  by  considerable  headache 
and  a  decided  feeling  of  lassitude. 
Occasionally  there  are  chilly  sensa- 
tions without  much  rise  of  tempera- 
ture. A  few  have  complained  of 
nausea  and  a  very  few  of  diarrhea 
lasting  a  day.  The  men  described 
their  condition  as  "I  thought  I  was 
going  to  have  a  cold,"  "a  sore 
throat,"  or  "an  attack  of  grippe." 
Moderate  reaction  is  characterized  by 
a  rise  of  temperature  to  101°  to  103° 
F.  A  few  have  had  bad  chills. 
Severe  reactions  are  those  showing 
temperature  103°  F.  and  more.  They 
complain  of  chills,  more  or  less  head- 
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ache,    nausea,    vomiting,    or    herpes  eliminated.      The    greatest    objection 

labialis ;  no  case  of  albuminuria  has  with  which  we  have  to  contend  is  the 

been  reported.  very    prevalent    idea    of    the   negative 

The  following  table  gives  a  graphic  phase.    This  we  owe  largely  to  Sir  A. 

representation  of  the   efifects  of  vac-  E.  Wright.     He  quotes   Ehrlich   and 

cination  according  to  age  : —  Madsen,  but  reference  to  their  papers 
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In  reviewing  the  history  of  typhoid 
vaccination,  Russell  thinks  the  opin- 
ions of  the  following  men  are  per- 
haps in  part  responsible  for  its  slow 
adoption : — 

Wright,  fearing  the  results  of  a 
negative  phase,  advises  the  use  of  two 
weaker  injections  instead  of  one  large 
and  efficient  one,  which,  in  other 
words,  means  "a  long-range  prophy- 
laxis." 

Flemings,  of  the  German  Army, 
reports  severe  local  reaction  and 
marked  prostration.  The  vaccine  he 
used  was  prepared  according  to  Pfeif- 
fer,  and  Kolle,  and  is  about  four  times 
as  strong  as  ours.  Dosage  was  for- 
merly largely  based  on  animal  experi- 
mentation, and,  as  man}^  laboratory 
animals  not  susceptible  to  the  disease 
are  relatively  resistant  to  the  endo- 
toxins, excessive  amounts  were  used. 
Now,  we  have  record  of  many  thous- 
and vaccinations  of  human  beings, 
and  a  great  deal  of  the  reaction 
trouble  due  to  large  doses  has  been 


will  show  that  they  were  not  dealing 
with  a  first  dose,  but  with  the  effect 
of  a  dose  of  toxin  on  an  animal  al- 
ready immunized.  Ehrlich's  and 
Madsen's  studies  were  mostly  made 
with  diphtheria  and  tetanus  toxin  and 
not  with  typhoid.  Typhoid  does  not 
produce  exotoxin.  In  Wright's  work 
it  appears  that  he  did  not  obtain  a 
decrease  of  the  quantity  of  antibodies 
below  the  normal,  but  merely  some- 
what below  the  level  obtained  during 
a  preceding  immunization.  Careful 
study  of  Wright's  work  shows  that 
in  his  opinion  the  negative  phase  is 
not  necessarily  associated  with  every 
immunization  process,  but  is  due 
to  avoidable  causes,  e.g.,  excessive 
dosage. 

Pfeiffer  and  Friedenberger  have 
been  interested  in  this  question,  and 
Emery  summarizes  their  work  as 
follows : — 

"They  conclude  that  the  fear  of  a 
negative  phase  is  exaggerated,  and  it 
must   not   be  forgotten  that   the   es- 
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sence  of  the  'opsonic  therapy'  consists 
in  administering  a  dose  of  vaccine,  in 
the  first  instance,  while  the  index  is 
low.  There  is  thus  no  direct  proof 
that  the  period  of  the  negative  phase 
is  coincident  with  the  period  of  hyper- 
sensitiveness  to  infection.  And  when 
we  compare  it  with  the  period  of  in- 
creased sensitiveness  to  toxins  we  find 
that,  whereas  the  negative  phase 
comes  on  almost  immediately,  the  hy- 
persensitiveness  to  toxins  or  tuber- 
culin or  anaphylaxis  to  serum  takes 
some  days  to  develop." 

Col.  Leishmann  (personal  com- 
munication to  Russell)  says  that 
the  negative  phase  in  typhoid  vac- 
cination is  a  negligible  factor. 

In  his  summary  Russell  says  that 
A-accination  against  typhoid  is  un- 
doubtedly protective;  that  it  is  indis- 
pensable in  the  army;  that  there  is  no 
increased  susceptibility  immediately  fol- 
lowing inoculation;  that  the  statement 
that  vaccination  sliould  not  he  under- 
taken during  epidemics  is  not  justified 
by  the  facts  at  hand,  and  that  untoward 
results  have  not  occurred  in  his  series 
of  3640  vaccinations. 

Major  H.  J.  M.  Buist  (Jour.  Royal 
Army  Med.  Corps,  vol.  ix,  pp.  613-622, 
1907)  gives  the  details  of  13  cases  of 
typhoid  fever  among  inoculated  sol- 
diers. Of  these  only  1  died,  and  he 
had  been  inoculated  more  than  seven 
years  before.  In  seven  large  Indian 
^stations  during  the  six  months  be- 
tween January  1  and  June  30,  1907, 
the  incidence  of  typhoid  per  thousand 
a  month  of  the  uninoculated  was  21.32 
per  cent,  and  the  mortality  5.18  per 
cent.,  while  among  the  inoculated  the 
incidence  was  6.8  per  cent,  and  the 
mortality  1.36  per  cent. 

Lieutenant    J.    H.    Graham    (Jour. 


Royal  Army  Aled.  Corps,  vol.  x,  pp. 
429-432,  1908)  gives  brief  notes  on 
some  cases  of  typhoid  fever  among 
soldiers  stationed  in  Egypt.  There 
were  under  observation  331  inoculated 
and  381  uninoculated  officers  and  men. 
The  incidence  of  the  disease  among 
the  uninoculated  was  3.4  per  cent., 
while  among  the  inoculated  it  was  0.3 
per  cent.  There  was  1  death  among 
the  uninoculated,  none  among  the 
inoculated. 

Sir  W.  B.  Leishman  (Jour.  Royal 
Army  Aled.  Corps,  vol.  xii,  pp.  163- 
167,  1909j  gives  the  collected  statis- 
tics showing  the  results  of  antity- 
phoid inoculation  in  16  units  of  the 
Army  up  to  June  1,  1908.  The  case 
incidence  per  thousand  among  the  in- 
oculated was  3.8  per  cent.,  among  the 
non-inoculated  28.3  per  cent.  Among 
the  exposed  units,  in  Avhich  cases  of 
typhoid  fever  occurred,  the  incidence 
was  6.6  per  cent,  among  the  inocu- 
lated, 39.5  per  cent,  among  the  non- 
inoculated.  If  there  is  deducted  from 
these  figures  the  statistics  of  the 
Royal  Fusiliers,  who  were  inoculated 
Avith  old  vaccine,  the  incidence  among 
the  inoculated  is  only  3.7  per  cent, 
and  among  the  non-inoculated  32.8 
per  cent. 

Morgenroth  (Arch.  f.  Schififs-  und 
Tropenhygiene,  vol.  ix,  p.  527,  Dec, 
1905)  has  compiled  statistics  showing 
the  course  of  the  disease  in  cases  of 
typhoid  fever  occurring  after  inocula- 
tion in  the  German-protected  territory 
of  Southwest  Africa.  The  observa- 
tions were  made  on  424  cases  of  ty- 
phoid fever;  exactly  100  of  these  had 
previously  received  one  to  three  in- 
oculations. Of  these,  30  had  been 
inoculated  once,  52  twice,  and  18 
three  times.     It  is  stated  that  the  ma- 
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jority  of  the  cases  which  were  most 
severe  were  among  men  who  had  con- 
tracted  the   disease   shortly   after  in- 
oculation.   The  part  played  in  this  by 
the  negative  phase  can  be  determined 
only  by  a  larger  series  of  exact  obser- 
vations.    The  negative  phase  appears 
never  to  have  extended  over  a  longer 
period  than  three  weeks.     Of  the  324 
cases  among  the  uninoculated  36,  or 
11.1  per  cent.,  died.    Of  the  100  inocu- 
lated cases  4  died.     Septic  conditions 
probably    caused    the    death    of    1    of 
these  4,  and  this  case  alone  had  been 
twice  inoculated;  the  others  had  re- 
ceived only  one  dose.    Although  these 
figures  are  not  conclusive  with  regard 
to  the  value   of  antityphoid   inocula- 
tions,  one    deduction   can  be   drawn, 
namely,  that  those  who  have  been  in- 
oculated find  that,  while  they  may  not 
acquire   complete  and  lasting  immu- 
nity   against    infection,    they    have    a 
slight    advantage   over   the   uninocu- 
lated when  they  contract  the  disease, 
and  this  advantage  is  in.proportion  to 
the  number  of  times  they  have  been 
inoculated.    The  toxic  effects  are  con- 
siderably   diminished,    the    complica- 
tions  less   frequent,   relapses   are   far 
fewer,  and  the   case  mortality  is  re- 
duced to  less  than  one-half,  almost  to 
one-third. 

Lieutenant  Luxmoore  (Jour.  Royal 
Army  Med.  Corps,  vol.  viii,  pp.  492- 
503,  1907)  gives  a  detailed  study  of 
cases  of  typhoid  fever  in  an  outbreak 
among  troops  inoculated  partly  in 
Scotland,  and  some  during  the  voyage 
to  India.  There  were  46  cases  of  ty- 
phoid fever,  but  only  2  were  among 
the  inoculated,  and  they  both  had  re- 
ceived but  one  dose  of  the  vaccine. 

Kuhn  (Deut.  militar.  Zeit.,  April  24, 
1907)  gives  information  based  on  lists 


of  the  men  inoculated,  and  the  returns 
of    typhoid    fever,    submitted    to    the 
Headquarters   of   the   German   Army 
in    Southwest   Africa.     The   lists   in- 
clude 7287  men  inoculated,  some  of 
whom    had    received    but    one    dose, 
some  more  than  one.     The  study  of 
the  incidence  of  disease   among  this 
number  is  compared  with  9209  unin- 
oculated;  1277  cases  of  typhoid  fever 
were  studied.     Of  this  number,  906 
had  not  been  inoculated;    371  of  the 
cases  had  been  inoculated.     In  other 
words,  9.84  per  cent,  among  the  unin- 
oculated and  5.09  per  cent,  of  the  in- 
oculated.    Kuhn   summarizes  his  re- 
sults by   stating  that  a   considerably 
smaller  number  of  the  inoculated  con- 
tracted   typhoid    fever    as    compared 
with    the    uninoculated.      A    general 
diminution  of  sickness  consequent  on 
the   diminution   of   the   infection   has 
resulted   in   a   general   inoculation   of 
the  troops.    In  proportion  to  the  num- 
ber of  inoculations  given  the  course 
of  the  disease  is  on  the  average  much 
more  favorable  than  among  the  unin- 
oculated.    The   negative  phase   does 
not  appear  to  exist  after  the  third  in- 
oculation.    Immunity  resulting  from 
inoculation  lasts  about  one  year. 

Therapeutic  Value. — Much  work 
has  been  done  at  various  periods  with 
regard  to  the  specific  therapy  of 
typhoid  fever.  Among  the  first  was 
Fraenkel.  Chantemesse  also  attacked 
the  problem  from  another  stand- 
point, using  a  serum.  The  results  ob- 
tained by  Chantemesse  have  been 
unique.  No  other  person  has  been 
able  to  obtain  results  comparable  to 
those  reported  by  him,  and  a  careful 
perusal  of  the  papers  published  by 
Chantemesse  makes  one  wonder  just 
how   familiar  the  writer  is  with   the 
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work  he  is  reporting.  A  few  years 
ago  various  substances  were  used  for 
the  treatment  of  typhoid  fever  by  M. 
Wymann  Richardson  at  the  Massa- 
chusetts General  Hospital.  Richard- 
son concluded  from  the  use  of  vac- 
cines, split  products  (Vaughan),  and 
serums  that  these  methods  of  treat- 
ment did  not  reduce  the  mortality; 
they  did  not  shorten  the  course  of  the 
disease,  but  relapses  were  apparently 
less  frequent,  and  some  of  the 
patients  were  probably  more  com- 
fortable than  if  they  had  not  received 
such  treatment. 

Occasionally  the  treatment  of  the 
•disease  by  bacterial  vaccines,  and 
serums  as  well,  is  attended  by  bril- 
liant results. 

Watters  and  Eaton  (Med.  Rec, 
May  6,  1911)  report  the  use  of 
typhoid  vaccines  in  the  treatment  of 
35  cases  of  typhoid  fever.  There  were 
no  deaths  at  all  in  this  series.  No  ag- 
gravation or  injury  of  any  kind  was 
dem,onstrable  as  the  result  of  any  in- 
oculation. There  has  been  a  tendency 
to  decrease  the  size  of  the  dose  rather 
than  to  increase  it,  particularly  in 
making  the  second  and  subsequent 
inoculations  smaller  than  the  first. 
The  more  serious  the  clinical  condi- 
tion of  the  patient,  the  smaller  was 
the  dose  employed.  This  was  appar- 
ently well  borne  out  in  one  case  that 
was  considered  hopeless.  Here  daily 
doses  of  1  or  2  million  bacilli  were 
followed  by  gradual  change  for  the 
better  in  the  clinical  symptoms. 

Meakins  and  Foster  (Canadian 
Med.  Jour.,  June,  1911)  treated  41 
patients  with  stock  vaccine.  The 
doses  administered  were  1000,  1500, 
and  1500  or  2000  million,  at  intervals 
of  eight  days.    Among  those  brought 


early  enough  to  receive  treatment 
during  the  first  tzvo  zveeks  of  the  ill- 
ness, the  average  duration  of  the 
fever  was  only  twenty  days.  Of  the 
17  patients  inoculated  during  the  first 
two  weeks  only  3  required  a  second 
inoculation.  Among  50  per  cent,  of 
these  the  second  inoculation  produced 
a  crisis.  The  average  duration  of  the 
disease  in  those  cases  receiving  only, 
one  dose  was  seventeen  days.  The 
average  period  among  all  those  in- 
oculated was  only  twenty-eight  days, 
in  contrast  with  thirty-seven  days 
among  the  uninoculated.  The  bene- 
ficial influence  of  the  vaccine  on 
toxic  symptoms  was  almost  constant. 
Complications,  such  as  hemorrhage, 
perforation,  cholecystitis,  otitis  media, 
periostitis,  and  phlebitis,  developed  in 
42  per  cent,  of  the  unvaccinated,  but 
in  only  5  per  cent,  of  the  vaccinated. 
Relapses  occurred  in  13  per  cent,  of 
those  untreated  and  2.4  per  cent,  of 
the  treated,  and  the  mortality  among 
the  former  was  10  per  cent.,  while  it 
was  2.4  per  cent,  among  the  latter. 

Hollis  (Med.  Rec,  Oct.  8,  1911) 
reports  the  comparative  results  ob- 
tained by  treating  21  patients  by  the 
older  method  of  hydrotherapy,  either 
by  the  bath  tub  or  by  sponging,  while 
11  were  treated  with  vaccines  with- 
out hydrotherapy.  Strychnine  and 
whisky  were  used  as  stimulants  in 
severe  cases,  but  nO'  other  drugs  were 
employed.  Those  treated  by  vaccina- 
tion received  no  baths  other  than  a 
daily  warm  soap  and  water  sponge. 
In  a  very  few  cases  250  million  bacilli 
were  given,  but  no  definite  clinical  or 
laboratory  effect  could  be  noted  be- 
tween the  larger  or  smaller  doses;  in 
neither  was  a  reaction  obtained.  No 
cases   ended  by  crisis  and  no  death 
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occurred  among'  the  vaccinated  pa- 
tients. Four  occurred  in  the  other 
series :  1  from  hemorrhage,  1  from 
toxemia,  1  from  perforation,  and  1 
from  pulmonary  thrombosis.  Head- 
ache, intestinal  s3'mptoms,  and  toxe- 
mia were  far  less  frequent  in  the 
vaccinated  series  than  in  the  other 
cases,  and  the  absence  of  discomfort 
seemed  striking,  while  convalescence 
was  more  rapid. 

Anders  (Jour.  Amer.  Med.  Assoc, 
vol.  Iv,  24,  Dec.  10,  1910)  treated  8 
typhoid-fever  patients  with  small 
doses  of  typhoid  vaccine.  The  initial 
doses  were  20  rriillion  and  the  subse- 
quent ones  50  million  each.  These 
were  repeated  at  intervals  of  seventy- 
two  hours  as  a  rule.  It  is  the  belief 
of  Anders  that  large  doses  should  not 
be  used  because  there  may  be  danger 
of  increasing  the  toxemia.  In  this 
series  of  8  cases,  in  all  save  1  of  which 
the  Widal  reaction  was  present,  no 
reactionary  fever  occurred,  but  in  two 
instances  the  nocturnal  remissions  be- 
came distinctly  greater  immediately 
after  the  use  of  the  vaccines  and  in 
one  instance  of  protracted  subfebrile 
temperature.  It  would  seem  that  the 
injections  were  sufficiently  powerful 
to  cause  a  gradual  decline  of  tem- 
perature to  normal  in  the  course  of 
several  days.  In  1  case  a  relapse  oc- 
curred. Anders  believes  that,  while 
the  routine  use  of  typhoid  vaccine  is 
not  to  be  encouraged,  it  should  re- 
ceive a  more  extended  trial  than 
hitherto,  particularly  in  the  earlier 
stages  of  mild  types  of  the  disease, 
before  it  is  finally  rejected.  It  cer- 
tainly has  a  place  in  the  prophylaxis 
of  typhoid  fever :  in  suitable  cases 
when  continued  during  convalescence, 
to   prevent   relapse;   to   combat   local 


infections  with  the  typhoid  bacillus, 
as,  for  example,  bone  suppurations 
which  arise  in  the  period  of  convales- 
cence, and  for  the  removal  of  the 
typhoid  bacilli  from  the  feces  and 
urine  in  the  case  of  typhoid  carriers. 

Dr.  Jas.  G.  Callison  (Med.  Rec, 
vol.  Ixxx,  p.  1204,  Dec.  9,  1911)  has 
treated  35  cases  of  typhoid  fever  with 
vaccines.  In  these  there  have  been  4 
deaths  and  1  relapse,  with  an  unusual 
absence  of  complications.  The  causes 
of  death  were  femoral  phlebitis  and 
its  sequelae,  double  pneumonia,  me- 
ningococcus septicemia,  and  a  rup- 
tured spleen.  There  was  a  marked 
change  in  the  temperature  at  a  time 
corresponding  to  the  beginning  of  the 
production  of  opsonins  and  aggluti- 
nins. 

The  contraindications  to  the  use  of 
the  vaccine  have  not  been  worked  out, 
but  it  seems  certain  that  severe  clini- 
cal manifestations  do  not  forbid  its 
use. 

Callison  has  been  using  an  initial 
dosage  of  500  million,  repeating  the 
injections  at  intervals  of  four  days 
and  increasing  the  dose  100  million  at 
each  subsequent  injection.  He  has 
collected  statistics  of  323  cases  of 
typhoid  fever  treated  with  vaccines. 
These  showed  a  mortality  of  5.2  per 
cent.  This  certainly  compares  favor- 
ably with  the  16  per  cent,  reported  by 
Bellevue  and  allied  hospitals. 

Bacillus  Carriers. — Several  workers 
have  described  successful  results  ob- 
tained from  the  use  of  vaccines  in  the 
treatment  of  typhoid  carriers.  Such 
treatment  seems  to  rid  the  system  of 
the  organisms  and  to  improve  the 
general  condition  of  the  patient  Dr. 
Randle  Rosenberger  (N.  Y.  Med. 
Jour.,  Mar.  26,  1910)  has  reviewed  the 
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literature  concerning  carriers  up-  to 
the  time  of  the  publication  of  his 
paper. 

Irwin  and  Houston  (Lancet,  1,  p. 
311,  1909)  report  the  case  of  a 
typhoid-bacillus  carrier  treated  with 
vaccine.  The  typhoid  bacillus  was 
found  in  the  urine,  but  not  in  the 
feces.  The  blood  gave  a  typical 
Widal  reaction.  The  initial  dose  of 
50  million  bacilli  caused  a  rise  in 
temperature  for  a  few  days,  together 
with  considerable  malaise  and  head- 
ache. A  week  later  the  injection  of 
100  million  was  followed  by  less 
marked  disturbance  than  after  the 
first  injection.  The  urine  was  ex- 
amined as  before,  and  the  colonies 
which  developed  on  the  Petri  plates 
were  much  fewer  than  on  previous 
occasions.  Two  weeks  later  200  mil- 
lion were  injected.  The  urine  ex- 
amined after  this  inoculation  showed 
as  many  typlioid  germs  as  before. 
The  patient  was  put  on  sodium  lac- 
tate to  make  the  urine  alkaline,  and 
three  weeks  later  an  injection  of  300 
million  v\^as  given.  No  typhoid  bacilli 
could  be  found  in  the  urine  after  this 
injection.  Two  weeks  later  an  injec- 
tion of  500  million  was  given,  and 
four  weeks  afterward  1000  million 
were  injected.  No  bacilli  could  be 
found  in  the  urine  or  feces.  The 
Widal  reaction  was  still  marked.  The 
patient  had  increased  markedly  in 
weight,  and  her  general  condition  had 
returned  to  normal.  The  apparent 
success  of  the  vaccination  treatment 
in  the  case  recorded  encourages  the 
authors  to  think  th'at  vaccine  therapy 
may  furnish  us  with  an  effective 
means  of  dealing  with  these  danger- 
ous carriers  of  infection.  It  is  in- 
teresting to  note  that  the  production 


of  an  alkaline  reaction  in  the  urine 
aided  the  blood  to  clear  the  urinary 
tract  of  bacilli.  It  is  frequently  ob- 
served in  cases  of  pyelitis  that  the 
temperature  falls  whenever  the  urine 
is  made  alkaline  by  such  drugs  as 
citrate  of  potassium  and  lactate  of 
sodium.  This  is  probably  due  to 
the  fact  that  the  acidity  of  the  urine 
bathing  the  mucous  membrane  of 
the  urinary  tract  interferes  with  the 
action  of  the  phagocytes. 

Houston  (Brit.  Med.  Jour.,  vol.  ii, 
pp.  1056-1058,  Oct.  9,  1909)  reports  3 
very  intersting  cases  of  typhoid 
carriers.  They  are  briefly  cited  as 
follows : — 

Case  I. — Female,  giving  no  history 
of  an  acute  attack  of  typhoid.  Per- 
sistent cystitis,  headache,  etc.,  for 
over  a  period  of  three  years.  Bacilli 
isolated  from  urine;  Widal  positive; 
ordinary  antiseptics,  no  results.  Pa- 
tient lost  track  of. 

Case  II. — Female,  aged  28.  Acute 
attack  seven  years  ago.  Servant,  in 
which  capacity  she  infected  no  less 
than  7  persons.  Bacilli  plentifully 
demonstrated  in  urine  and  feces ; 
Widal  positive.  She  was  given  au- 
togenous vaccine  treatment  after  the 
ordinary  tonic  and  antiseptic  treat- 
ment failed.  On  August  25th  and 
September  2d  she  received  50  million 
and  100  million  sterilized  typhoid 
bacilli,  respectively;  both  injections 
were  followed  by  a  marked  negative 
phase  and  cultures  of  urine  showed 
typhoid  bacilli.  Sodium  lactate  was 
administered  to  make  the  urine  alka- 
line. On  September  20th,  October 
9th,  October  23d,  and  November  21st, 
200  million,  500  million,  1000  million, 
respectively,  were  injected;  feces  and 
urine  cultures  were  negative.     Widal 
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reaction  during-  the  time  was  very 
positive;  the  patient  improved  gen- 
erally; she  gained  in  weight,  etc. 

Case  ITT. — l^atient  suffering  from  a 
chronic  ailment  reseml)ling  tuber- 
culosis for  a  period  of  four  years. 
Tuberculin  treatment  was  given  with- 
out results.  Her  sister,  on  returning 
home  after  an  absence  of  some  time, 
developed  an  acute  attack  of  typhoid 
fever.  Both  patients  were  treated  by 
autogenous  typhoid  vaccines,  the  cul- 
tures for  which  the  ph3'sician  was 
able  to  isolate  from  the  urine  of  both 
patients.    They  are  slowly  improving. 

Clements  and  Dawson  (Jour.  Roy. 
Army  Med.  Corps,  vol.  xvi,  pp.  420- 
424,  1911)  report  the  treatment  of  a 
chronic  typhoid  carrier  by  a  specific 
vaccine.  This  man,  in  spite  of  the 
fact  that  he  received  two  injections  of 
typhoid  vaccine  in  April,  1909,  con- 
tracted the  disease  five  months  later. 
The  course  was  mild  and  the  tem- 
perature fell  to  normal  at  the  end  of 
the  third  week.  Two  months  after  the 
beginning  of  the  attack  he  complained 
of  slight  pain  over  the  region  of  the 
gall-bladder.  Examination  of  the 
urine  and  feces  was  commenced  soon 
after.  At  first  the  typhoid  bacillus 
was  found  only  intermittently  in  the 
feces,  but  later  almost  daily  for  three 
months;  it  was  not  recovered  from 
the  urine.  He  received  six  injections 
of  vaccine,  starting  with  125  million 
and  increasing  up  to  600  million,  over 
a  period  of  four  months.  An  attack 
of  cholecystitis  developed,  but  disap- 
peared without  other  treatment.  Al- 
though the  last  attack  of  hepatic 
colic  occurred  one  month  after  the 
last  injection,  typhoid  bacilli  could  no 
longer  be  isolated  from  the  feces. 
The  writers  believe  the  case  is  inter- 


esting as  ])eing  the  first  recorded  cure 
of  a  gall-l)ladder  carrier.  As  to 
whether  the  treatment  by  vaccine  was 
the  cause  of  the  attack  of  cholecystitis 
they  are  unable  to  give  a  definite 
opinion.  It  is,  however,  certain  that 
the  cholecystitis  was  the  immediate 
cause  of  freeing  the  gall-bladder  of  all 
foci  of  the  infection. 

Brem  and  Watson  (Arch.  Int.  Med., 
vol.  viii,  pp.  630-638,  1911)  have  care- 
fully reviewed  the  literature  of  the 
past  five  years  eoncerning  reports 
^  of  chronic  typhoid-bacillus  carriers. 
There  has  been  little  discussion  of 
the  treatment  of  these  patients,  prob- 
ably because  treatment  has  been  un-. 
satisfactory  and  in  but  few  cases  has 
the  infection  been  eradicated.  These 
writers  report  the  successful  treat- 
ment of  one  case  with  autogenous 
vaccine. 

Their  summary  is  as  follows : — 

"1.  The  literature  of  the  treatment 
of  typhoid-bacillus  carriers  is  re- 
viewed. Eleven  recoveries,  excluding 
our  case,  have  occurred.  Five  of 
these  patients  recovered  during  vac- 
cination with  autogenous  vaccines. 

"2.  Our  patient  was  a  white  child, 
female,  aged  4^  years.  Shortly  after 
her  attack  of  typhoid  fever  her  father 
and  mother  were  infected.  Typhoid 
organisms  in  pure  culture  were  iso- 
lated from  the  child's  urine.  Hexa- 
methylenamine  had  been  adminis- 
tered to  the  patient  during  two  weeks 
of  convalescence  from  the  typhoid 
attack. 

"3.  Practically  the  only  treatment 
given  was  vaccination  with  autog- 
enous vaccines.  Nine  doses  were 
given,  increasing  from  25  to  1500  mil- 
lion. The  bacilli  decreased  gradually, 
and  disappeared  after  the  ninth  vac- 
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cination.  Eleven  successive  urine 
cultures  were  positive  for  B.  typhosus 
and  then  live  successive  cultures  were 
negative. 

"4.  The  total  duration  of  the  bacil- 
luria,  from  the  time  of  normal  tem- 
perature, was  about  six  months.  The 
patient  appeared  to  be  a  continuous 
carrier. 

"5.  It  seems  that  the  disappearance 
of  the  bacilli  was  not  an  intermission 
but  a  true  recover}^,  brought  about 
by  the  gradual  healing  of  a  chronic 
lesion  under  the  influence  of  vac- 
cination." 

Paratyphoid  Bacilli. — Two  of  the 
most  important  and  most  interesting 
organisms  similar  in  many  charac- 
teristics to  the  typhoid  and  colon 
bacilli  are  the  paratyphoid  bacilli. 
There  are  two  of  these — paratyphoid 
A  and  paratyphoid  B.  Paratyphoid 
B  is  more  closely  related  in  its  cul- 
tural characteristics  to  the  typhoid 
bacillus,  while  paratyphoid  A  stands 
closer  to  the  colon  bacillus.  Both  are 
mildly  pathogenic  and  may  cause  a 
condition  clinically  identical  with 
typhoid  fever.  The  symptoms  are  not 
often  severe,  and  the  death  rate  is 
low.  The  diagnosis  may  be  made  by 
blood-culture  or  by  the  agglutinin  re- 
action. Of  conditions  diagnosed  as 
typhoid  fever,  from  3  to  10  per  cent., 
according  to  the  locality,  are  in  reality 
caused  by  one  of  the  paratyphoid 
bacilli.  When  the  agglutinin  reaction 
is  persistently  negative  with  typhoid 
bacilli  and  the  clinical  diagnosis  is 
typhoid  it  is  advisable  to  try  the  agglu- 
tinin reaction  with  typical  paratyphoid 
cultures.  The  fact  that  paratyphoid  in- 
fections have  not  been  recognized  more 
commonly  is  due  to  failure  to  carry 
out  this  procedure. 


It  is  generally  believed  that  para- 
t3^phoid  B  infections  are  more  com- 
mon, but  in  some  localities  the 
opposite  condition  exists.  Lyons 
(New  Orleans  Med.  and  Surg.  Jour., 
Nov.,  1911)  describes  an  epidemic  oc- 
curring in  New  Orleans  due  to  para- 
typhoid type  A. 

Epidemics  of  food  poisoning  have 
been  frequently  found  to  be  due  to 
the  paratyphoid  bacillus  and  some- 
times to  the  Bacillus  enteritidis  of 
Gaertner. 

In  view  of  the  prevalence  of  infec- 
tion due  to  the  paratyphoid  bacilli  it 
would  seem  reasonable  to  use  for 
prophylaxis  a  vaccine  containing  not 
only  the  typhoid  bacillus  but  the 
paratyphoid  bacilli  as  well.  It  has 
been  found  repeatedly  that  immunity 
to  typhoid  fever  has  no  influence  upon 
the  susceptibility  of  the  individual  to 
infection  with  the  paratyphoid  bacilli. 

Isolation  and  Identification  of  Ty- 
phoid Bacilli. — Various  laboratories 
have  developed  their  own  methods  for 
isolating  typhoid  bacilli  from  blood, 
feces,  and  urine,  but  the  general  prin- 
ciples at  the  base  of  them  all  are  the 
same.  If  the  specimen  is  blood,  some 
enriching  method  is  used;  if  feces,  the 
material  must  first  be  diluted  in 
sterile  broth  or  salt  solution.  Such  a 
dilution  of  feces  or  urine  may  first  be 
inoculated  into  an  enriching  medium, 
as  broth  or  bile  medium,  and  in- 
cubated, or  it  may  be  immediately 
streaked  upon  a  differential  medium, 
such  as  the  Conradi-Drigalski  or  the 
Endo  medium.  Characteristic  colo- 
nies are  fished  after  twenty-four  hours 
and  final  diagnosis  made,  including 
agglutination  tests  with  a  specific 
immune  serum  of  high  titre. 

The    modified    Endo    medium    de- 


BACTERIAL   VACCINES    (HITCHENS). 


323 


vised  by  Kendall  and  Day  (Jour. 
Med.  Res.,  Sept.,  1911)  has  much  to 
commend  it.  it  contains  15  grams  of 
agar  per  liter,  instead  of  40,  which 
results  in  the  development,  after 
eighteen  hours,  of  larger  and  more 
distinct  colonies  than  appear  in  40- 
gram  agar.  The  second  point  of 
divergence  from  the  original  is  in  the 
reaction,  which  is  made  just  alkaline 
to  litmus  instead  of  being  strongly 
alkaline  to  it,  so  that  those  bacteria 
forming  acid  have  less  alkali  to  neu- 
tralize and  show  their  characteristic 
changes  very  quickly. 

F.  F.  Russel  (Jour.  Med.  Res.,  vol. 
XXX,  pp.  217-229,  Sept.,  1911)  has  pro- 
posed a  new  double  sugar  tube 
medium,  the  use  of  which  he  inter- 
poses as  a  step  between  the  use  of  a 
modified  Endo  medium  and  the  ag- 
glutination test.  Typhoid-like  colo- 
nies fished  from  Endo  streaked  plates 
are  inoculated  upon  these  tubes,  on 
which  the  reactions  of  typhoid,  para- 
typhoid, dysentery,  and  coli  are 
very  distinctive.  Growth  upon  tubes 
showing  characteristic  typhoid  reac- 
tion can  be  used  for  macroscopic  ag- 
glutination test.  One  great  advantage 
derived  from  the  use  of  this  medium 
is  the  elimination  of  a  great  bulk  of 
the  work  involved  in.  testing  for  ag- 
glutination, all  typhoid-like  or  doubt- 
ful colonies  appearing  upon  the  Endo 
plates. 

The  medium  proposed  by  Russel  is 
a  litmus  agar  containing  glucose  and 
lactose  (the  composition  is  given 
later).  It  is  slanted  and  inoculated 
by  a  combined  streak  and  stab.  As 
described  by  Russel,  "The  entire 
point  of  the  medium  rests  upon  the 
difference  iri  the  changes  produced  by 
the    growth    of   the   typhoid    bacillus 


under  aerobic  and  under  the  imper- 
fect anaerobic  conditions  found  in  the 
butt  of  the  tube,  where  the  bacillus 
obtains  its  oxygen  by  breaking  down 
the  glucose  with  the  liberation  of 
considerable  acid ;  on  the  surface, 
however,  in  the  presence  of  free 
oxygen,  no  acid  is  formed." 

The  characteristic  appearances  of 
the  various  organisms  commonly  iso- 
lated from  feces  are  as  follows: — 

Typhoid  bacillus:  on  the  surface,  a 
filiform,  colorless  growth  on  a  blue 
background;  the  upper  part  of  the 
tube  is  unchanged  in  color,  but  the 
lower  part,  the  butt,  is  a  brilliant  red. 

Colon  bacillus:  growth  accompanied 
by  a  large  amount  of  acidity  and  gas. 

Alkali  formers:  no  change  in  the 
medium,  or  slight  increase  in  blue- 
ness. 

Staphylococcus:  reddening  only  in 
upper  part  of  tube. 

Streptococcus  intestinalis:  beaded 
growth,  with  slight  reddening 
throughout  the  tube. 

B.  subtilis:  heavy,  rough  surface 
growth,  usually  leaving  medium  un- 
changed ;  though  it  may  possibly  be 
reddened  below  with  no  gas  for- 
mation. 

B.  pyocyaneus:  greenish-blue  sur- 
face growth,  color  of  medium  being 
unchanged. 

B.  proteiis:  small  gas  bubbles  in 
depth,  reddening  and  then  decolor- 
izing the  butt  very  early,  the  upper 
part  of  the  tube  being  unchanged  ex- 
cept for  the  spreading  surface  growth. 

All  dysentery  bacilli  produce  reac- 
tions similar  to  that  of  typhoid  except 
that  the  quantity  of  acid  is  less  and 
reddening  occurs  usually  only  along 
the  line  of  the  stab. 

Paratyphoids      (no      distinguishing 
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characteristic  mentioned  by  Russell 
for  differentiation  of  A  and  B  types)  : 
upper  part  of  medium  unchanged, 
surface  growth  like  typhoid,  slight 
amount  of  gas  as  well  as  reddening  in 
the  butt. 

Slow  colons  simulating  paratyphoids 
may  be  eliminated  by  agglutination 
tests. 

Emphasis  should  be  laid  upon  the 
fact  that  all  readings  of  reactions  in 
this  medium  should  be  made  early. 
Russell  gives  eight  to  eighteen  hours 
as  the  period  of  characteristic  re- 
action. After  twenty-four  hours  there 
may  be  change  in  appearance  due  to 
spread  of  the  growth  or  diffusion  of 
the  acid  or  alkali  formed.  This  is 
particularly  noticeable  in  the  case  of 
typhoid  cultures.  If  the  medium  has 
been  freshly  slanted  so  that  it  is  still 
moist  when  inoculated,  the  surface 
growth  becomes  heavy  and  spreading 
with  a  consequent  production  of  a 
large  amount  of  alkalinity.  After 
several  days  this  may  spread  down- 
ward into  the  medium. 

The  double  sugar  medium  is  pre- 
pared as  follows : — 

Enough  5  per  cent,  aqueous  solu- 
tion of  litmus  (3  to  5)  is  added  to 
plain  agar  (2  or  3  per  cent),  which 
usually  has  a  reaction  of  about  0.8 
per  cent,  acid  to  phenolphthalein,  to 
give  it  a  distinct  purple-violet  color, 
the  amount  of  litmus  depending  on 
the  original  color  of  the  agar,  dark 
requiring  more  than  light,  and  the 
reaction  is  then  adjusted  by  adding 
sodium  hydrate  until  the  mixture  is 
neutral  to  litmus.  Next,  and  last,  1 
per  cent,  of  lactose  and  0.1  per  cent, 
of  glucose  dissolved  in  a  small  amount 
of  hot  water  are  added  and  the  medium 
tubed  for  slants.    The  sterilization  is 


done  in  the  Arnold,  and  because  of 
the  danger  of  breaking  down  the  lac- 
tose must  not  be  carried  too  far;  if 
the  tubes  are  packed  loosely  in  the 
sterilizer  basket  and  allowed  good 
circulation  of  the  steam,  ten  minutes 
on  the  first  and  fifteen  on  the  second 
day  have  been  time  enough.  The 
tubes  are  then  slanted  and  stored  in 
small  quantities  in  a  dark  place. 

Mixed  Infections  in  Typhoid  Fever. 
— The  results  from  the  use  of  typhoid 
vaccine  in  practically  all  the  armies 
of  the  civilized  world  are  well  known. 
These  results  are  in  such  marked 
contrast  to  those  obtained  in  treat- 
ment with  the  vaccine  that  an  inter- 
esting problem  is  presented.  The 
problem  is  made  particularly  inter- 
esting from  the  fact  that  the  treat- 
ment is  occasionally  attended  with 
brilliant  results.  There  is,  however, 
apparently  no  uniformity  in  this,  and 
up  to  the  present  no  one  has  been- 
able  to  make  any  prediction  as  to 
whether  a  certain  case  might  respond 
to  the  vaccine  or  not.  In  seeking  an 
explanation  the  pathogenesis  of  the 
disease  must  first  be  considered. 
There  is  now  no  doubt  that  the 
Bacillus  typhi  of  Eberth  is  the  cause 
of  typhoid  fever  and  that  it  gains 
entrance  to  the  body  through  the 
alimentary  canal.  The  period  of  in- 
cubation is  generally  given  as  from 
five  to  twelve  days.  The  chief  site 
of  the  local  lesion  is  in  Peyer's 
patches  of  the  intestine.  These  begin 
to  swell  on  about  the  ninth  day  and 
finally,  at  the  beginning  of  the  third 
week,  break  down  to  form  ulcers.  Up 
to  about  this  time  there  is  a  bacte- 
remia; the  bacilli  have  been  isolated 
from  the  blood  early  in  the  disease  by 
numerous  persons.     But  as  the  dis- 
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ease  prog^resses  cultures  from  the 
blood  become  more  difficult  to  obtain. 
With  the  development  of  the  rose 
spots  the  organisms  apparently  dis- 
appear from  the  blood. 

One  of  the  most  important  phases 
of  this  subject  is  the  period  of  dis- 
ease at  which  patients  generally  enter 
hospitals.  It  is  safe  to  say  that  75 
per  cent,  do  not  enter  before  the 
beginning  of  the  third  week,  and  at 
the  time  when  ulcers  have  developed 
or  are  about  to  develop  in  the  intes- 
tine. The  bacilli  have  disappeared 
from  the  blood  and  the  condition  of 
the  patient  is  no  longer  due  solely  to 
infection  with  the  typhoid  bacillus. 
The  pyogenic  and  possibly  some  of 
the  saprophytic  bacteria  present  in 
the  intestine  find  a  suitable  culture 
medium  in  and  about  the  ulcers,  so 
that  at  this  time  the  typhoid  bacil- 
lus is  only  one  of  the  several  factors 
continuing  the  infectious  process. 
For  the  successful  and  consistent 
specific  therapy  of  the  disease,  then, 
it  will  be  necessary  to  ascertain  what 
organisms  are  responsible  for  the 
mixed  infection  and  to  use  a  vaccine 
containing  these  bacteria. 

This  is  not  an  easy  task.  Blood- 
cultures  are  of  no  avail  because  at  this 
period  the  blood  is  generally  sterile. 
Occasionally  the  typhoid  bacillus  may 
be  isolated  from  the  urine,  but  the 
true  secondary  infecting  bacteria  may 
never  find  their  way  into  the  urine. 
It  is  probable  that  the  organisms  in 
question  are  represented  in  the  feces, 
but  there  must  be  many  others  which 
take  no  part  in  the  infection  and  some 
of  those  desired  may  be  killed  off  by 
the  time  the  bowel  contents  are  evac- 
uated. To  collect  and  select  the 
proper  ones  from  this  source  is  like- 


wise attended  with  difficulty.  Some 
work  has  been  projected  in  which  the 
organisms  isolated  from  the  feces 
will  be  checked  up  against  comple- 
ment-fixing and  agglutinating  sub- 
stances in  the  blood-serum.  It  is 
hoped  in  this  way  that  some  idea  of 
the  organisms  taking  a  prominent 
part  in  the  infection,  at  least  those 
which  cause  antibodies  to  be  de- 
posited in  the  blood-stream,  may  be 
recognized. 

If  this  method  fails  the  suggestion 
does  not  seem  irrational  to  isolate 
from  typhoid  feces  representative 
types  of  well-known  pyogenic  bac- 
teria, and  to  test  these  out  therapeuti- 
cally— in  such  small  doses,  of  course, 
that  no  harm  will  be  done  the  patient 
even  if  no  benefit  accrues. 

It  is  also  proposed  to  obtain  ty- 
phoid ulcers  at  autopsy  as  quickly  as 
possible  after  death  or  at  operation, 
and  after  rinsing  in  sterile  saline  solu- 
tion to  remove  the  excess  of  foreign 
matter,  and  study  the  bacterial  flora 
of  the  surface  and  of  the  deeper  parts 
of  the  ulcer.  This  method  should 
give  more  direct  results,  but  the  diffi- 
culty of  obtaining  ulcers  that  have 
not  undergone  post-mortem  changes 
is  so  great  that  such  work  is  likely  to 
be  seriously  hampered. 

Typhoid  fever  is  in  reality  a  mixed 
infection ;  the  chief  function  of  the 
typhoid  bacillus  is  exercised  in  pre- 
paring certain  tissues  for  various 
other  organisms,  and  for  this  reason 
the  specific  therapeusis  of  the  disease 
by  typhoid  vaccine  alone  is  of  limited 
value.  Those  patients  in  whom  posi- 
tive results  have  been  obtained  with 
it  are  in  all  probability  cases  in  which 
there  has  been  very  slight  or  no 
ulceration     of     the     intestine.       Not 
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everything,  however,  may  be  attrib- 
uted to  the  bacteria.  It  must  not  be 
forgotten  that  the  absorption  of  in- 
testinal products  plays  an  important 
part  in  the  development  of  the  clinical 
picture;  the  long-continued  pyrexia 
certainly  is  not  without  effect  upon 
the  tissues. 

Furthermore,  the  uniformity  of 
symptoms  both  subjective  and  ob- 
jective and  especially  the  blood  pic- 
ture strongly  suggest  that  the  mixed 
infection  is  not  a  haphazard  one,  but 
that  it  is  due  to  certain  pretty  definite 
types.  The  types  of  bacteria  asso- 
ciated with  the  typhoid  bacillus  may 
very  likely  determine  the  severity 
and  the  outcome  of  the  disease. 
Caulfeild  has  attempted  to  associate 
certain  bacterial  species  with  hemor- 
rhage in  the  course  of  pulmonary 
phthisis.  It  is  entirely  possible  that 
perforation  of  the  intestine  may  be 
peculiarly  favored  by  the  association 
in  the  mixed  infection  of  some  organ- 
ism like  the  streptococcus. 

PNEUMOCOCCUS. 

The  pneumococcus  is  the  chief 
cause  of  typical  lobar  pneumonia. 
Consolidation  may  also  be  due  to  cer- 
tain other  organisms  such  as  the  ba- 
cillus of  Friedlander,  the  streptococ- 
cus, and  the  Streptococcus  mucosus. 
Pleurisy,  pericarditis,  empyema,  peri- 
tonitis, otitis  media,  conjunctivitis, 
serpiginous  ulcer,  metritis  and  pyo- 
salpinx,  abscesses,  septicemia,  and 
pyemia  may  all  be  due  to  the  pneu- 
mococcus. 

For  the  isolation  of  the  pneumococ- 
cus, agar  containing  blood  or  blood- 
corpuscles  is  the  medium  of  choice. 
If  the  sputum  has  not  been  collected 
with  great  care  it  is  better  to  rinse 
little  masses  of  it  in  sterile  salt  solu- 


tion before  making  smears  upon  the 
plates.  The  pneumococci  appear  as 
small  colonies  considerably  pigmented 
and  by  transmitted  light  very  much 
■darker  than  the  other  colonies.  In 
isolating  the  pneumococcus  from 
sputum,  one  may  possibly  obtain 
avirulent  strains  from  the  throat 
rather  than  the  strains  from  the 
lungs.  If  the  strain  causing  the  dis- 
ease is  virulent  this  difficulty  may  be 
obviated  by  injecting  the  sputum 
subcutaneously  or  intraperitoneally 
into  a  rabbit  (a  mouse  is  frequently 
as  satisf actO'ry) .  The  rabbit  gener- 
ally dies  within  twenty-four  hours  if 
at  all,  and  pure  cultures  may  be  ob- 
tained from  the  heart's  blood. 

In  addition  to  these  methods 
blood-culture  has  been  recommended. 
Blood-cultures  are  generally  success- 
ful only  in  the  early  stages  of  the 
disease,  however.  If  great  care  is 
used  lung  puncture  may  be  made 
without  the  slightest  harm  to  the 
patient.  But  this  method  may  also 
fail.  It  has  an  advantage  in  common 
with  blood-cultures  in  that,  with  care- 
ful technique,  any  growth  occurring 
is  likely  to  be  pure  and  may  be 
of  service  in  a  minimum  length  of 
time  for  the  preparation  of  an  autog- 
enous vaccine.  If  the  bacteria  are 
isolated  from  the  sputum  the  danger 
of  getting  avirulent  strains  from  the 
throat  must  be  taken  into  considera- 
tion and  it  is  a  question  as  to  whether 
such  a  vaccine  will  be  more  useful 
than  a  good  polyvalent  stock  vaccine. 

Washburne  and  Eyre  (Lancet,  vol. 
i,  pp.  19-21,  1899)  first  called  atten- 
tion to  the  fact  that  there  are  appar- 
ently several  distinct  types  of  the 
pneumococcus.  This  observation  was 
confirmed    and    exact    evidence    fur- 
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nished  by  Neufeld  and  some  of  his 
pupils.  Neufeld  and  Handel  (Arb.  a. 
d.  kais.  Gesundh.,  No.  34,  pp  294-304, 
IQIO";  have  isolated  at  least  five  dis- 
tinct types  of  the  pneumococcus, 
none  of  which  are  capable  of  stimu- 
lating in  a  treated  animal  the  pro- 
duction of  antibodies  antagonistic  to 
any  of  the  others.  For  this  reason 
stock  vaccines  which  must  be  used  in 
the  majority  of  cases  of  lobar  pneu- 
monia, both  on  account  of  the  time 
required  to  prepare  the  autogenous 
vaccine  and  also  for  reasons  of 
economy,  should  be  polyvalent;  that 
is,  they  should  contain  all  the  types  of 
pneumococcus  known  or  at  least  the 
more  common  ones. 

Rosenow  (Jour.  Infec.  Dis.)  has 
shown  that  by  digesting  pneumococci 
in  normal  saline  solution  he  is  able  to 
separate  the  pneumococcus  proteins 
into  a  poisonous  and  non-poisonous 
part  somewhat  similar  to  the  prod- 
ucts Vaughan  obtains  by  digesting 
proteins  in  alkaline  alcohol.  Rose- 
now's  filtrate  contains  the  poisonous 
part  and  for  therapeutic  processes  he 
appears  to  agree  with  Vaughan,  that 
the  poisonous  part  is  of  no  therapeutic 
value.  He  therefore  recommends  the 
use  of  the  washed  non-poisonous  pneu- 
mococcus protein  or  residue  for  thera- 
peutic inoculation.  The  work  upon 
which  this  recommendation  is  based 
appears  so  exact  and  the  reasoning 
is  so  clear  that  Rosenow's  suggestion 
seems  destined  to  become  very  useful 
and  practical.  It  is  hoped  that  such 
methods  may  be  available  not  only 
for  pneumococci  but  for  other  bac- 
teria. 

Considering  the  sizes  of  the  doses 
that  have  been  used  for  the  treatment 
of  pneumonia,  however,  the  toxic  part 


of  the  protein  molecule  does  not  seem 
to  be  of  great  practical  importance. 
Doses  varying  in  size  as  much  as  a 
thousandfold  have  been  used,  and 
there  is  yet  to  be  recorded  a  case  in 
which  the  vaccine  has  increased  the 
toxemia  or  caused  other  untoward 
symptoms. 

Twenty-four  cases  of  lobar  pneu- 
monia have  been  treated  by  Wilcox 
and  Morgan  (Brit.  Med.  Jour.,  Oct.  9, 
1909).  In  most  of  them  the  pneu- 
mococcus was  found ;  in  2  streptococ- 
cus occurred  in  pure  culture  and  in  1 
the  influenza  bacillus.  In  a  later  com- 
munication (Proc.  Roy.  Soc.  of  Med., 
vol.  iii,  Oct.,  1910),  Morgan  reported 
a  total  of  43  cases  treated,  with  2 
deaths — 1  of  these  from  nephritis. 

Regarding  dosage,  Morgan  feels 
confident  that  no  harm  has  followed 
the  larger  doses,  even  when  he  has 
given  repeated  doses  of  50  million; 
but  he  thinks  that  his  best  results 
have  followed  the  use  of  from  15 
to  30  million.  One  of  the  most 
noticeable  features  is  improvement 
in  the  general  condition  without  much 
change  in  temperature.  Sleep  comes 
readily,  the  appetite  improves,  and 
even  if  the  pulse  rate  does  not  fall  its 
strength  is  well  maintained.  At  other 
times  there  is  a  fall  in  the  tempera- 
ture soon  after  the  dose,  sometimes 
even  in  a  couple  of  hours.  If  this  is 
the  case  another  dose  is  indicated 
when  the  temperature  rises  again.  If 
there  is  no  change  in  twenty-four 
hours  he  repeats  the  dose,  sometimes 
increasing  rather  than  decreasing  it. 
Between  subsequent  doses  there  may 
be  a  longer  interval.  In  the  last 
series  of  19  cases  only  2  were  treated 
as  early  as  the  third  day;  4  were 
treated  on  the  fourth  day,  5  on  the 
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fifth,  and  the  rest  later.  Most  of 
them  were  treated  with  stock  vac- 
cines, 

Allen  ("Vaccine  Therapy  and  Op- 
sonic Treatment,"  Blakiston,  3d  ed., 
p.  117)  says  that  in  our  endeavors 
to  find  a  truly  scientific  method  of 
treating-  cases  of  pneumonia  we  are 
limited  to  those  which  act  by  in- 
creasing the  amount  of  opsonin; 
and  this,  as  has  been  already  shown, 
can  be  effected  by  injections  of  a 
vaccine,  best  by  the  patient's  own 
bacteria;  the  benefits  thereby  se- 
cured are  so  immediate  and  so  great 
that  the  author  has  little  diffidence  in 
asserting  that  the  space  of  a  few 
years  will  see  all  cases  of  pneumonia 
treated  by  this  method.  Within  a 
few  hours — twelve  to  eighteen — of  an 
injection  of  10  million  to  25  million  of 
ail  autogenous  vaccine  the  tempera- 
ture begins  to  fall,  the  pulse  is  slightly 
stronger  and.  more  regular,  and  the 
comfort  and  well-being  of  the  pa- 
tient are  increased.  The  temperature 
should  be  taken  four-hourly,  prefer- 
ably by  the  rectal  method,  disturbing 
the  patient  as  little  as  possible.  An 
abrupt  rise  of  1.5°  C.  should  be  the 
signal  for  renewing  the  injection. 

A.  Butler  Harris  (Brit.  Med.  Jour., 
vol.  i,  p.  1535,  June  26,  1909)  says 
with  regard  to  the  treatment  of  acute 
pneumonia  by  inoculation,  the  prac- 
tical conclusions  which  alone  can 
interest  the  busy  clinician  are : — 

"1.  That  successful  inoculation  for 
pneumonia  is  possible. 

"2.  That  inoculation  does  no  harm. 

"3.  That  a  vaccine  from  one  or  a 
number  of  virulent  strains  should  be 
used. 

"4.  That  it  should  be  introduced  as 
early  as  possible. 


"5.  That  the  estimation  of  the  op- 
sonic index  is  not  necessary. 

"6.  That  the  obserA^ation  of  the 
temperature  and  physical  signs  is  in 
pneumonia  a  sufficient  guide  in  gaug- 
ing the  repetition  of  the  dose. 

"Infections  of  the  lung  by  the 
pneumococcus  which  fail  to  resolve 
after  an  acute  pneumonia,  as  well  as 
pneumococcic  infections  of  other 
areas,  ought  certainly  to  be  treated 
with  a  pneumococcic  vaccine;  and 
these  cases  appear  to  afford  a  reason- 
able prospect  of  success. 

"To  place  the  whole  question  on  a 
sound  scientific  basis  needs,  however, 
a  vast  inquiry  by  many  workers.  It 
was  thought,  however,  that  the  above 
observations  were  worth  recording,  as 
helping  in  some  small  measure  to 
clear  the  ground,  and  so  indicate  the 
direction  of  a  research  which  has  al- 
ready lagged  behind  all  too  long." 

Leary  (Bost.  Med.  and  Surg.  Jour., 
vol.  clxi,  p.  714,  1909)  has  done  a 
great  deal  of  work  upon  the  treatment 
of  pneumonia  by  means  of  bacterial 
vaccines.  Previous  to  his  work  the 
death  rate  had  been  from  20  to  24  per 
cent.  He  treated  83  cases  with  a 
mortality  of  8,  bringing  the  death  rate 
down  to  9.7  per  cent.  Of  those 
treated,  ZZ  of  the  patients  were  alco- 
holics. In  these  the  death  rate  was 
high — rl7.7  per  cent.  Among  those  of 
this  same  class  who  did  not  receive 
vaccine  treatment  the  death  rate  was 
from  41  to  53  per  cent.  Deducting 
the  34  unfavorable  cases  the  death 
rate  in  the  other  49  treated  was  only 
4.1  per  cent.  Leary  administers  a 
dose  of  10  to  50  million  pneumococci 
as  soon  as  the  diagnosis  is  made. 
This  amount  is  progressively  in- 
creased in  acute  cases  and  doses  are 
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given  every  four  to  eight  hours.  Tie 
emphasizes  the  harmlessncss  of  vac- 
cine treatment. 

Craig-  (Med.  Rec.,  vol.  Ixxvii,  p.  259, 
1910)  has  treated  6  cases  of  pneu- 
monia at  the  Sailor's  Snug  Harbor 
Hospital  in  New  Brighton,  with  pneu- 
mococcus  vaccine.  The  patients 
treated  were  between  66  and  83  years 
of  age,  and  there  was  an  alcoholic  his- 
tory in  3 ;  2  others  had  been  in  feeble 
condition.  All  recovered.  The  doses 
were  from  20  to  35  million  followed 
one  to  three  days  later  by  a  dose  of 
20  to  50  million  of  an  autogenous 
vaccine. 

Sinclair  (Med.  Rec,  p.  275,  Feb.  10, 
1912)  writes,  "During  the  past  year, 
I  have  had  an  experience  with  my 
cases  of  pneumonia  which,  if  con- 
firmed by  other  observers,  would  tend 
to  show  that  pneumococcic  vaccine  is 
of  value  in  treatment  of  this  disease. 
Six  patients  treated  with  this  bac- 
terine  within  forty-eight  hours  of  the 
initial  chill  were  practically  well 
within  three  days.  Two  were  habit- 
ual drinkers  with  the  most  unfavor- 
able prognosis.  One  was  an  infant 
of  22  months.  These  patients  fur- 
nished pure  cultures  of  the  pneumo- 
coccus  both  from  blood  and  sputum. 
"Two  cases  in  which  an  infecting 
agent  proved  on  culture  to  be  the 
pneumobacillus  of  Friedlander  were 
not  influenced.  One  of  these  went 
through  the  following  course :  lobar 
pneumonia,  appendicitis  (operated), 
pleurisy  (operated),  alveolar  abscess, 
arthritis,  peritonitis,  death  from  ex- 
haustion, but  with  original  infection. 
"In  the  pneumococcic  patients 
treated  after  forty-eight  hours  with 
pneumobacterin  the  disease  was  ap- 
parently   unafifected,    but    they    de- 


veloped no  complications  and  none 
died.  Cases  mixed  or  septic  were  not 
directly  influenced,  though  in  all  re- 
covery took  place.  As  I  have  had 
years  in  which  all  cases  recovered  and 
others  in  which  many  patients  died, 
I  would  like  to  get  the  experience  of 
others. 

My  treatment  has  been  to  place  the 
patient  in  bed  with  the  affected  side 
strapped  with  zinc  oxide  adhesive 
plaster  over  which  a  hot-water  bottle 
is  applied.  Saline  solution,  8  ounces 
every  hour,  and  8  ounces  milk  and 
lime  water,  equal  parts,  every  two 
hours. 

"Contrary  to  the  usual  method  of 
using  pneumobacterin,  I  have  given 
400  million  bacteria  on  three  succes- 
sive days  and  then  quit.  I  wish  the 
profession  to  clearly  understand  that 
I  make  no  claims  for  this  treatment, 
but  ask  the  experience  of  others." 

Robertson  and  Illman  (Penna. 
Med.  Jour.,  p.  229,  Jan.,  1912)  have 
studied  collected  reports  and  statis- 
tics giving  the  mortality  rate  in  pneu- 
monia treated  by  the  ordinary  meth- 
ods. This  is  found  to  vary  from  20 
per  cent,  among  465,400  cases  col- 
lected by  Wells,  to  53  per  cent,  in  the 
series  of  Ashton  and  Landis  among 
cases  treated  at  the  Philadelphia 
General  Hospital  from  May  1,  1897, 
to  Oct.  1,  1904.  It  is  generally  agreed 
that  the  death  rate  is  greatest  in 
alcoholics.  In  order  to  obtain  com- 
parative results,  Robertson  and  Ill- 
man,  in  the  series  of  50  patients, 
treated  30  by  the  usual  methods  and 
20  by  bacterial  vaccines.  Those 
treated  by  bacterial  vaccines  seemed 
to  divide  themselves  into  three  dis- 
tinct groups:  1st,  those  in  which  the 
injection  was  followed  by  a  prompt 
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and  perceptible  fall  of  temperature  to 
normal;  2d,  those  in  which  there  was 
a  prompt  decline  of  temperature  to  or 
below  normal,  but  in  which  a  subse- 
quent rise  occurred  not  quite  so  high 
as  that  which  previously  existed,  this 
in  turn  being-  followed  by  a  drop  to 
normal  in  twenty-four  to  forty-eight 
hours ;  and  3d,  those  in  which  no  ap- 
preciable result  occurred,  no  change 
in  temperature,  no  noticeable  bene- 
fit, the  termination  being  by  crisis  on 
the  ninth  day.  The  thought  sug- 
gested itself  to  Robertson  and  lUman 
that  a  difference  in  variety  or  type 
between  the  pneumococci  contained 
in  the  vaccine  and  those  infecting  the 
patient  might  account  for  at  least 
some  results  noted  in  the  third  group. 

The  doses  employed  by  Robertson 
and  Illman  varied  from  25  to  600 
million.  The  results  seemed  to  be 
more  definite  with  the  larger  doses. 
Also,  the  earher  the  treatment  was 
commenced  the  more  decided  was  the 
clinical  reaction.  Whenever  clinical 
reaction  followed  the  injection  of  a 
certain  dose,  it  was  considered  un- 
wise to  give  a  larger  dose  on  a  subse- 
quent occasion  to  that  patient. 

Of  the  30  patients  treated  by  ordi- 
nary methods  12  died,  or  40  per  cent. ; 
of  the  20  to  whom  vaccines  were 
given  3  died,  or  15  per  cent.  If  1 
patient,  a  woman  who  died  of  uremia, 
be  omitted  from  the  list  the  mortality 
in  the  19  cases  was  10.5  per  cent. 

Grenville  P.  Jones  (Lancet,  March 
2,  1912)  reports  very  satisfactory  re- 
sults of  pneumococcic  vaccine  treat- 
ment. The  following  is  a  short  re- 
view of  2  of  his  patients'  histories: 
The  first  patient  treated  was  a  girl 
aged  12.  She  was  seized  with  pneu- 
monia on  October  3d.    On  the  4th  the 


physical  examination  revealed  marked 
involvement  of'  the  left  lung,  im- 
paired movement  of  the  chest,  with  in- 
creased vocal  fremitus  and  moist 
crepitant  rales.  On  the  6th  her  tem- 
perature was  103.6°.  Her  physical 
condition  became  worse.  One  c.c.  of 
pneumococcic  vaccine  was  given  at 
11  P.M.  on  the  13th.  On  the  morning 
of  the  14th  all  acute  symptoms  had 
disappeared,  breathing  became  regu- 
lar, temperature  98.6°.  On  the  20th 
the  temperature  rose  to  100°,  remain- 
ing at  100°  for  some  time.  On  the  6th 
of  November  an  exploratory  aspira- 
tion revealed  pus  on  the  left  side.'  On 
the  7th  a  portion  of  the  sixth  rib  in 
the  postaxillary  line  was  excised  and 
about  6  ounces  of  very  thick  but  non- 
offensive  pus  were  removed.  From 
this  date  the  patient  made  an  unin- 
terrupted recovery. 

Case  II.  A  man  aged  45  was  stricken 
with  pneumonia  on  January  8th.  Two 
days  later  his  face  was  cyanosed;  he 
had  a  troublesome  cough,  great  quan- 
tity of  rusty  sputum,  with  sharp  pains 
on  the  right  side.  Temperature  101°. 
Physical  signs  showed  a  diminution  of 
air  entering  the  right  lung.  The  per- 
cussion note  was  dull  at  the  base,  while 
a  large  area  of  bronchial  breathing  was 
located  over  the  right  base  behind.  At 
11:00  that  night  the  patient  became 
critically  ill.  His  respirations  were  ir- 
regular and  his  pulse  was  failing.  One 
c.c.  of  pneumococcic  vaccine  was  in- 
jected and  the  patient  was  much  im- 
proved at  5  A.M.  next  morning.  All 
symptoms  gradually  disappeared. 

Nathan  Raw  (Lancet,  vol.  i,  p.  646- 
647,  March  9,  1912)  gives  a  report  of 
207  unselected  cases  of  pneumonia 
receiving  the  vaccine  treatment,  as 
follows : — 
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Cured.  Died,  Total. 

Between   1  and  10  yrs.  28  2  30 

10  and  20  yrs.  30  6  36 

20  and  30  yrs.  31  4  35 

30  and  40  yrs.  25  5  30 

40  and  50  yrs.  42  8  50 

50  and  60  yrs.  16  6  22 

60  and  70  yrs.            1  3  4 

173        34        207 
Death  rate  16  per  cent.  plus. 

Each  case  was  also  treated  on  ortho- 
dox lines,  with  treatment  of  special 
symptoms  as  they  arose. 

The  usual  dose  of  vaccine  adminis- 
tered was  from  10  to  50  million  with 
half  the  amount  for  children.  The 
writer  thinks  better  results  can  be  ob- 
tained with  an  initial  dose  of  50  million, 
followed  in  twenty-four  hours,  if  neces- 
sary, by  another  injection  of  100  mil- 
hon,  even  150  million,  if  the  condition 
demands  heroic  treatment.  He  is  con- 
vinced that  vaccine  itself  is  harmless; 
oftentimes  the  injection  of  a  large  dose 
is  followed  immediately  by  a  feeling  of 
comfort  and  relief,  associated  with  a 
rapid  fall  of  temperature  and  slight 
improvement  of  respiration. 

Raw  has  not  noticed  any  appre- 
ciable efit'ect  in  hastening  crisis. 
There  is  often  a  sort  of  pseudocrisis. 
It  seems  necessary  before  a  crisis  oc- 
curs that  a  sufficient  amount  of  anti- 
pneumotoxin  should  be  formed  in  the 
blood  to  exactly  counterbalance  the 
amount  of  pneumotoxins.  The  efifect 
of  vaccine  on  the  pulse  is  always  good, 
often  reducing  it  in  an  hour  by  30  or 
40  beats.  In  the  few  cases  in  which 
blood-pressure  was  taken,  no  appre- 
ciable difference  was  observed. 

One  patient  suffering  from  general 
pyemia  with  numerous  abscesses  was 
completely  cured  by  vaccine  treatment. 
Delirium,  which  so  frequently  accom- 
panies  pneumonia   of   the   apex,   prob- 


ably due  to  the  direct  lymphatic  exten- 
sion to  the  brain  causing  a  localized 
pneumococcal  meningitis,  is  greatly 
diminished  and  natural  sleep  ensues, 
temporarily,  after  an  injection  of  vac- 
cine. The  author  has  observed  notice- 
able absence  of  serious  complications. 
Delayed  Resolution. — In  chronic  or 
unresolved  pneumonia  there  is  a  gen- 
eral agreement  that  bacterial  vaccines 
are  indicated.  Care  should  be  taken  in 
such  cases  to  have  the  sputum  studied 
for  its  bacteriological  content.  It  is 
possible  that  the  continuance  of  the  dis- 
ease is  not  due  to  the  pneumococcus  so 
much  as  it  is  to  the  Micrococcus  catar- 
)halis  or  one  of  the  other  mildly  path- 
ogenic bacteria  common  to  the  mouth. 
Tuberculosis  must  also  be  borne  in 
mind. 

Allen   (Lancet,  vol.  ii,  p.  781,  Sept 
11,  1909)   reports  a  case  in  which  the 
crisis  occurred  upon  the  thirteenth  day 
of  the  disease ;  but  little  resolution  had 
resulted  even  four  months  later  when 
vaccine     treatment     was     commenced. 
Pneumonia  supervened  upon  septic  ton- 
sillitis.     The    pneumococcus    and    the 
Micrococcus   catan-halis  were   isolated 
and    a    mixed    vaccine    was    prepared. 
The  initial  dose  was  50  million  of  each, 
after  which   there  was   no  cHnical  re- 
action.    Fifteen  days  later,   50  million 
pneumococci    and    125    million    Micro- 
coccus catarrhalis  were  injected;  nine 
days    after   this    100   million    pneumo- 
coccus   and    125    milHon    Micrococcus 
catarrhalis    were     injected.       By    this 
time  considerable  improvement  had  re- 
sulted.     Relatively    few    pneumococci 
were  found,  while  the  physical  signs  in 
the  chest  were  rapidly  becoming  nor- 
mal.   Three  more  doses  of  250  million 
each  of  pneumococcus  and  Micrococcus 
catarrhalis  were  given.    The  patient  has 
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remained  well,  but  still  has  an  occa- 
sional dose  of  pneumococcus  vaccine, 
which  he  believes  tends  to  avoid  recur- 
rence of  a  laryngitis  and  pharyngitis. 

Louis  C.  Ager  (L.  L  Med.  Jour.,  vol. 
vi,  p.  371,  1910)  reports  a  case  of  un- 
resolved pneumonia  in  a  child  treated 
with  mixed  vaccines.  The  patient  was 
a  girl,  aged  9,  first  seen  on  the  eighth 
day  of  illness.  She  was  seen  again  on 
the  twelfth,  sixteenth,  and  eighteenth 
days.  Sputum  examination  showed 
pneumococci,  staphylococci,  and  strep- 
tococci. The  von  Pirquet  reaction  was 
negative.  On  the  twentieth  day  her 
condition  was  very  bad.  She  received 
an  injection  of  20  million  pneumococci, 
20  million  staphylococci,  and  10  million 
streptococci.  Improvement  was  evi- 
dent late  on  the  same  day.  On  the 
twenty-second  day  a  second  injection 
of  30  million  each  of  pneumococci  and 
staphylococci  and  15  million  of  strep- 
tococci were  given.  After  that  recov- 
ery was  rapid  and  uneventful. 

Very  satisfactory  results  were  ob- 
tained by  Coleman  (Royal  Acad. 
Med.,  L-eland,  Mar.  2,  1906)  in  a 
case  treated  by  an  injection  of  pneumo- 
coccus vaccine.  On  the  thirty-eighth 
day  of  an  attack  of  pneumonia  the 
opsonic  index  was  low.  Forty-five 
million  cocci  were  injected  without 
causing  any  local  or  general  reaction. 
Ten  days  after  this  the  same  dose  was 
repeated.  Within  eleven  days  after  the 
second  injection  the  patient  was  in  ex- 
cellent health,  and  for  six  weeks  the 
opsonic  index  was  observed  to  be 
slightly  above  normal. 

Briscoe  and  Williams  (Practitioner, 
p.  675,  1908)  have  had  excellent  results 
in  the  treatment  of  2  cases  in  children, 
uncomplicated  by  empyema,  and  2  cases 
in  adults.     The  history  in  each  of  the 


adults  dated  back  ten  months.  Doses 
for  the  children  were  10  and  20  million, 
and  for  the  adults  50  and  100  million. 

Empyema. — Mixed  infections  are  a 
very  common  cause  of  empyema,  al- 
though the  exciting  cause  may  have 
been  the  pneumococcus.  The  other 
organisms  found  are  streptococcus, 
staphylococcus,  the  Bacillus  coli,  and 
sometimes  the  Bacillus  pyocyaneus. 
Other  organisms  are  found  less  fre- 
quently. In  view  of  this  fact,  it  would 
seem  advisable  in  a  case  where  surgical 
interference  is  necessary  to  attempt  to 
raise  the  patient's  opsonic  index  by  the 
use  of  a  mixed  vaccine  before  the  op- 
eration. It  is  thought  that  with  the 
higher  bacteriotropic  power  of  the 
blood  greater  benefit  results  from  the 
operation.  This  is  due  to  the  fact  that 
the  local  changes  in  the  blood-supply 
bring  the  bacteriotropic  substances  into 
more  intimate  contact  with  the  infect- 
ing elements.  Such  a  method  of  treat- 
ment is  probably  more  effective  than 
postoperative  vaccination  when  the  bac- 
teria have  built  around  themselves  cer- 
tain barriers  enabling  them  to  resist 
the  antibacterial  powers  of  the  body 
fluids. 

Floyd  and  Worthington  (Bost.  Med. 
and  Surg.  Jour.,  vol.  clviii,  p.  75)  have 
reported  positive  results  in  the  treat- 
ment of  empyema.  Five  hundred  mil- 
lion pneumococci  were  given  to  1  case. 
Improvement  was  noted.  In  three 
weeks  the  sinuses  were  almost  closed 
and  soon  after  the  child  was  sent  to  the 
country  entirely  cured. 

Ross  (Can.  Jour,  of  Med.  and  Surg., 
vol.  xxviii,  p.  189,  1908)  has  had  a 
similar  experience.  In  less  than  two 
weeks  the  discharge  had  entirely  ceased 
and  the  sinuses  completely  and  per- 
manently closed. 
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Serpiginous  ulcer.  See  Diseases  of 
the  Eye. 

The  pneumococcus  is  frequently 
present  in  the  throats  even  of  healthy 
persons,  and  for  this  reason  often 
plays  a  part  in  mixed  infections  into 
which  it  is  ahle  to  enter  directly. 

Other  Infections  Due  to  the  Pneu- 
mococcus.— Bethan  Robinson  (Brit. 
Med.  Jour.,  Mar.  13,  1909)  treated  a 
patient  on  whom  an  operation  had 
been  performed  for  appendicitis.  The 
localized  abscess  was  painted  and 
drained.  It  was  found  to  contain  a 
pure  culture  of  the  pneumococcus. 
Five  days  after  the  operation  there  was 
a  rise  in  temperature  and  vaccine  treat- 
ment was  started.  The  patient  was 
given  8  doses  of  10  to  25  million 
pneumococci.  After  the  first  two  doses 
there  was  a  fall  of  temperature.  The 
condition  was  complicated  by  the  de- 
velopment of  secondary  staphylococcic 
infection  which,  after  the  institution  of 
improved  drainage,  healed. 

Jowers  (Practitioner,  Sept.,  1908) 
treated  with  bacterial  vaccines  a  patient 
suffering  with  peritonitis  due  to  pneu- 
mococcic  infection  of  the  Fallopian 
tube.  The  doses  were  from  50  to  200 
million  after  abdominal  section.  He 
believes  that  recovery  would  have  been 
more  prompt  if  treatment  had  com- 
menced immediately  after  operation. 

Nicol  (Jour.  Vaccine  Therapy,  vol.  i, 
No.  2,  Feb.,  1912)  has  treated  success- 
fully a  case  of  pneumococcal  otorrhea. 
The  doses  ranged  from  2^  to  20  mil- 
lion. The  treatment  extended  over  a 
period  of  about  two  months.  Pus  from 
the  ear  ceased  entirely  and  there  was 
no  recurrence.  The  patient  was  a  baby 
two  months  old  at  the  time  the  treat- 
ment was  started.  ■  From  the  day  after 
the  first  injection  he  improved  steadily, 


digestive  troubles  disappeared,  and  he 
put  on  weight  every  week.  At  no  time 
did  the  injections  seem  to  upset  him  in 
any  way. 

Henry  (Practitioner,  vol.  Ixxxvi,  pp. 
401-412,  1911)  successfully  treated  a 
case  of  malignant  endocarditis  by 
means  of  pneumococcus  vaccine.  The 
pneumococcus  was  shown  to  be  the 
cause  of  the  primary  pneumonia  with 
which  the  patient  suffered,  the  subse- 
quent septicemic  condition  and  a  second- 
ary pneumonia  with  pleurisy.  During 
the  course  of  the  disease  no  heart 
lesions  were  detected  with  the  exception 
of  slight  increase  of  cardiac  dullness 
during  convalescence,  nor  was  the 
spleen  very  palpable.  A  polyvalent 
pneumococcus  vaccine  was  responsible 
for  the  recovery  of  the  patient.  The 
total  number  of  cocci  injected  was 
about  39  million. 

In  reviewing  the  literature  of  pneu- 
mococcal infections  treated  by  bacterial 
vaccines  we  are  struck  by  the  fact  that 
no  untoward  results  have  been  re- 
ported ;  nothing  has  been  brought  out 
to  contraindicate  the  use  of  the  vaccine. 
Even  in  old  persons  and  alcoholics  the 
results  have  been  favorable.  The  initial 
doses  have  been  varied  from  10  to  50 
million.  Some  physicians  have  admin- 
istered much  larger  amounts.  As  in 
infections  in  other  parts  of  the  body 
and  caused  by  other  organisms  the  best 
plan  is  to  begin  with  small  doses  and 
increase  according  to  indications,  in  the 
acute  conditions  giving  the  injections  at 
short  intervals. 

STREPTOCOCCUS. 

Streptococci,  after  the  staphylococci, 
are  among  the  most  widespread  patho- 
genic or  semipathogenic  organisms. 
They  are  frequently  the  cause  of  pyo- 
genic infections  and  are  very  common 
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as  accessory  organisms  in  many  mixed 
infections.  They  may  cause  inflamma- 
tion and  suppuration  in  any  part  of  the 
body.  Severe  grades  of  anemia  are 
also  associated  with  some  streptococcal 
infections,  undoubtedly  due  to  a  hemo- 
lytic substance  which  is  one  of  the 
metabolic  products  of  the  growth  of 
certain  types. 

Great  difficulty  in  the  clinical  use  of 
antistreptococcic  serums  and  vaccines  is 
caused  by  the  existence  of  an  almost 
infinite  variety  of  types  within  the 
genus.  A  serum  or  stock  vaccine  pre- 
pared with  one  variety  may  have  no 
effect  in  the  treatment  of  a  condition 
caused  by  another  one.  Experience 
has  shown  that  stock  streptococcus  vac- 
cines are  at  best  valuable  only  as  a 
temporary  measure  until  an  autogenous 
vaccine  can  be  prepared.  That  the 
serum  has  antistreptococcal  power  can 
be  readily  demonstrated  by  animal  ex- 
perimentation and  by  bacteriotropic 
methods.  In  streptococcal  infections  of 
very  severe  grade  with  much  toxemia  it 
will  probably  be  advisable  to  try  injec- 
tions of  large  doses  of  the  serum  first 
or  in  conjunction  with  the  vaccine. 

Many  attempts  have  been  made  to 
classify  streptococci  by  various  meth- 
ods according  to  morphology,  cultural 
characters  (especially  in  bouillon), 
staining  properties,  serum  reactions, 
ability  to  hemolyze  blood-corpuscles, 
pathogenicity  for  laboratory  animals, 
and,  finally,  ability  to  ferment  various 
sugars. 

The  first  work  done  with  strepto- 
cocci based  upon  their  chemical  powers 
or  metabolic  reactions  was  that  of 
Merwyn  H.  Gordon  (Lancet,  p.  1400, 
Nov.  11,  1905).  He  used  33  chemical 
substances,  out  of  which  he  finally  chose 
9  which  he  considered  of  differential 


value.  These  are  spoken  of  as  "Gor- 
don's tests"  and  include  litmus  milk> 
neutral  red  agar,  and  broth  containing 
2  per  cent,  of,  respectively,  saccharose, 
lactose,  raffinose,  inulin,  salicin,  conif- 
erin,  and  mannite.  Believing  that  Gor- 
don's tests  M'ere,  to  a  large  extent,  em- 
pirical and  arbitrary,  Andrewes  and 
Horder  (Lancet,  Sept.  15,  22,  and 
29,  1906)  proposed  a  classification 
based  on  the  consideration  of  the  sum 
total  of  biological  characters,  including 
Gordon's  tests.  Their  chief  guide  in 
determining  the  essential  characters  of 
various  groups  was  the  numerical 
frequency  of  occurrence  of  the  differ- 
ent types.  In  their  opinion  the 
streptococci  correspond  to  a  dominant 
genus,  that  is,  one  marked  by  numerous 
types,  none  very  extreme,  and  all  con- 
nected by  intermediate  forms ;  a  genus 
which  is  at  the  moment  succeeding  in 
the  struggle  for  existence.  Disregard- 
ing two  of  the  groups  of  streptococci 
(S.  equiniis  and  S.  mitis)  as  essentially 
saprophytic,  Andrewes  and  Horder 
recognize  five  groups  (including  the 
pneumococcus)  :  S.  pyogenes,  S.  sali- 
varius,  S.  anginosus,  S.  fcecalis,  and 
Pneumococcus;  all  other  types  found 
being  considered  variants  of  these 
either  by  defect  or  excess.  These 
types  Winslow  recognizes  with  the  ex- 
clusion of  pneumococci,  which  he  places 
with  the  diplococci,  and  the  addition  of 
the  specific  type  which  liquefies  gelatin, 
6".  gracilis.  ("Systematic  Relationships 
of  the  Coccace^e,"  1908.) 

When  we  consider  the  tone  of  finality 
with  which  later  writers  speak  of  these 
various  classes  as  fixed  types,  attribut- 
ing pathogenicity  to  some  and  denying 
it  to  others,  it  seems  well  to  recall  what 
Andrewes  and  Horder  state  in  placing 
their     lines     of     classification:      "We 
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would  repeat  that  Streptococcus  sali- 
'•c'ariiis  passes  by  insensible  gradations 
into  Streptococcus  fcccalis,  the  arbitrary 
mannite  test  being  alone  used  here  to 
separate  them.  Also  that  the  distinc- 
tion between  this  and  Streptococcus 
aiigiiiosus  rests  only  on  the  somewhat 
shadowy  character  of  length  of  chain 
and  lesser  virulence" ;  further.  "The 
type  which  we  include  under  this  head- 
ing (anginosus)  is,  as  we  have  ex- 
plained, merely  a  long-chained  form  of 
salivarius,  of  somewhat  greater  viru- 
lence and  resembling  Streptococcus 
pyogenes  in  its  hemolytic  power."  It  is 
especially  emphasized  that  no  single 
character  can  be  taken  as  a  basis  for 
classification.  Taking  just  the  question 
of  length  of  chain,  type  "pyogenes" 
includes  variants  from  long  to  me- 
dium ;  type  "salivarius,"  from  short  to 
medium;  type  "anginosus,"  from  long 
to  medium ;  and  type  "fjecalis,"  from 
short  to  long.  It  is  indeed  "a  some- 
what shadowy  character." 

Also  it  is  well  known  that,  in  a  single 
strain,  neither  the  hemolytic  property 
nor  the  length  of  chain  is  a  fixed  char- 
acter. Although  there  is  a  distinct 
tendency  tow^ard  the  continuance  of  a 
certain  appearance  on  poured  blood- 
plates,  still  there  is  a  slight  unaccount- 
able variability  besides  that  due  to 
recognizable  difference  in  medium. 
This  is  mentioned  by  Anthony  in  the 
"Collected  Studies  from  the  Research 
Laboratory"  (New  York  City,  1907). 
In  length  of  chain  also,  as  in  hemolytic 
power,  a  certain  culture  may  show  a 
tendency;  but,  as  Andrewes  and  Hor- 
der  have  themselves  pointed  out,  "In 
one  and  the  same  culture  chains  of  the 
most  varying  length  may  be  found ;  the 
length  of  the  chain  may  vary  according 
to  the  chemical  composition  of  the  me- 


dium in  which  the  coccus  grows,  and 
may  vary  on  subculture." 

To  take  these  classifications,  there- 
fore, and  conclude  that  a  long  chain, 
hemolytic  streptococcus  which  fer- 
ments saccharose  and  lactose  is  tJie 
pyogenic  variety,  or  even  to  say  that  it 
is  the  pathogenic  type,  is  to  make  a 
statement  that  cannot  by  any  means  be 
substantiated  at  the  present  time.  In 
the  preparation  of  the  vaccine  the  prac- 
tical conclusion  to  make  is  that  autog- 
enous vaccines  are  nearly  always  neces- 
sary and,  no  matter  what  the  types  of 
streptococcus  found  in  the  lesion,  it  is 
the  pathogenic  organism  for  that  case. 
In  plating  out  the  infectious  material  it 
must  be  remembered  that  there  may  be 
more  than  one  type  of  streptococcus 
present  and  several  typical  colonies 
should  be  fished  from  the  plate. 

Local  Infections. — Beebe  and  Me- 
dalia  (Bost.  Med.  and  Surg.  Jour., 
Ill,  85,  1908)  report  a  case  of  abscess 
in  the  neck  due  to  streptococcus, 
which  they  treated  with  vaccine. 
Two  doses  of  50  million  each  were 
necessary  to  efl^ect  complete  cure.  At 
the  time  of  the  first  injection  the 
patient  was  weak,  exhausted,  pale  and 
emaciated,  and  suffering  considerable 
discharge  from  the  wound.  A  week 
after  the  injection  the  discharge  had 
ceased,  and  the  wound  was  nearly 
closed.  A  week  after  the  second  injec- 
tion the  wound  was  entirely  healed, 
with  no  induration  around  it.  Four 
weeks  later  the  patient  was  entirely 
well. 

According  to  Gildersleeve  (Mon. 
Cyc.  and  Med.  Bull.,  607,  1908)  local- 
ized streptococcic  infections,  both 
primary  and  secondary  to  tuber- 
culosis, are  benefited  or  cured  by  the 
use  of  streptococcus  vaccine. 
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In  the  discussion  on  vaccine  ther- 
apy before  the  Royal  Society  of  Medi- 
cine, May  25,  1910,  W.  Hale  White 
reported  a  cure  effected  in  a  case  of 
hepatic  abscess.  The  patient  coughed 
up  large  quantities  of  pus,  even 
"gallons  of  it."  Treatment  improved 
the  general  condition,  but  the  expec- 
toration of  pus  did  not  cease. 
Streptococcus  pyogenes  longus  was  dis- 
covered and  prepared  in  vaccine. 
Immediately  after  administration  of 
the  vaccine  the  amount  of  expectora- 
tion diminished  and  then  ceased, 
recovery   being   ultimately    complete. 

Erysipelas. — Harris  (Practitioner, 
p.  647,  1908)  reports  the  use  of  strep- 
tococcus vaccine  in  a  case  of  erysipe- 
las. At  the  time  of  the  first  inocula- 
tion (the  sixth  day  of  the  disease)  the 
patient  was  very  seriously  ill,  with  a 
temperature  of  105.4°,  pulse  140,  and 
respiration  45.  A  crisis  was  precipi- 
tated by  the  injection  and  fourteen 
hours  later  the  temperature  dropped 
to  98.8°. 

Three  cases  of  erysipelas  treated  by 
streptococcus  vaccine  are  reported  by 
Duncan  and  Illman  (N,  Y.  Med. 
Jour.,  11,  552,  1908).  Only  one  dose 
(30  to  60  million)  was  given  in  each 
case.  In  the  first  case,  one  of  facial 
erysipelas,  fall  of  temperature  oc- 
curred twelve  hours  after  the  inocula- 
tion of  50  million  organisms.  In  this 
case  the  injection  was  given  on  the 
sixth  day  of  the  disease.  In  the  second 
case  the  injection,  administered  on  the 
third  day,  when  the  patient's  condition 
was  becoming  worse,  caused  rapid  im- 
provement. Streptococcus  vaccine 
was  given  to  the  third  patient  at  a 
time  when  inflammation,  following 
tonsillitis,  had  begun  to  spread 
rapidly  over  the  chest  and  arms,  caus- 


ing a  temperature  of  105.2°,  fre- 
quently accompanied  by  delirium. 
Within  twenty-four  liour^  the  tem- 
perature dropped  considerably,  reach- 
ing a  point  almost  normal  on  the 
third  day,  and  normal  on  the  fourth. 

Schorer  (Amer.  Jour,  of  Med.  Sci., 
i,  728,  1907)  reports  Z7  cases  of 
erysipelas  treated  with  streptococcus 
vaccine.  The  dose  varied  from  25  to 
100  million.  In  cases  receiving  the 
smaller  dose  desquamation  appeared 
three  days  after  the  injection.  Those 
receiving  100  million  showed  desqua- 
mation in  two  and  one-half  days.  The 
migratory  form  of  the  disease,  prob- 
ably not  induced  by  the  injection,  oc- 
curred in  8  cases.  Three  patients  died 
of  complications.  In  the  other  cases 
the  vaccine  seemed  to  cause  shorten- 
ing of  the  course  of  the  disease  and 
improvement  of  local  conditions.  Ac- 
cording to  Schorer,  the  opsonic  index 
rises  until  the  third  day  of  the  disease, 
then  gradually  falls. 

Ross  (Jour.  Amer.  Med.  Assoc, 
March  6,  1909)  reports  50  cases  in 
which  vaccine  treatment  was  adminis- 
tered. Thoug'h  blood  examination 
was  necessary  in  certain  severe  cases, 
the  author  considered  it  unnecessary 
to  make  an  autogenous  vaccine  in 
every  case  and  recommends  the  use  of 
a  stock  vaccine  made  from  several  dif- 
ferent strains  and  as  many  different 
cases  as  possible.  The  dose  used 
by  him  was  10  million  killed  strep- 
tococci when  first  starting  treatment, 
or  20  million  if  the  case  was  not 
severe.  If  improvement  occurred 
(and  it  usually  appeared  in  less  severe 
cases  on  the  day  after  the  injection) 
10  million  more  were  administered;  if 
no  improvement  followed,  only  5  mil 
lion  were  given  at  the  second  injer 
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tion.  Repeated  injections  of  5  to  20 
million  streptococci  were  given  every 
second  day  till  a  week  after  the  tem- 
perature had  reached  normal  and  the 
erythema  had  subsided.  Injections 
were  given  at  a  distance  from  the  in- 
flammatory area.  In  the  first  16  cases 
of  the  50,  the  opsonic  index  was  taken, 
but  was  omitted  after  that,  since  it 
varied  parallel  with  the  clinical  symp- 
toms, being  low  during  the  acute 
process  and  rising  after  the  injection. 
According  to  Ross,  the  injections  lessen 
the  severity  of  the  disease,  prevent 
spreading'  of  the  lesions,  and  hasten 
recovery. 

Chorea  Minor, — Camisa  (Cent.  f. 
Bakt.,  p.  99,  Dec.  31,  1910)  believes 
that  streptococcus  was  the  causative 
factor  in  certain  cases  of  chorea  minor 
studied  by  him.  Though  he  does  not 
wish  to  deny  that  in  some  cases 
chorea  may  be  caused  by  other  bac- 
teria, as,  for  instance,  staphylococci, 
he  goes  into  some  detail  to  prove  the 
direct  pathogenicity  of  the  strepto- 
coccus in  these  cases.  The  type  found 
was  a  diplostreptococcus,  appearing- 
in  short  chains,  of  constant  morpho- 
log'ical  and  cultural  characteristics. 
The  numbers  present  appeared  in  in- 
verse ratio  to  the  severity  of  the 
symptoms,  and  the  blood  of  the 
patients  showed  agglutinating  proper- 
ties for  it,  not  absolutely  specific  but 
greater  than  for  the  ordinary  pyo- 
genic streptococcus.  In  those  cases 
in  which  the  blood-cultures  were 
negative  the  author  believes  the 
organisms  had  already  disappeared 
from  the  blood-stream  and  had  in- 
vaded the  nervous  tissue  of  the  cere- 
brospinal system,  and  there  set  up  an 
inflammatory  process.  Such  lesions 
were   discovered  by  Nauwerck,   Pia- 


nese,  Guizzetti,  Cesaris-Demel,  Rei- 
chardt,  and  also  by  the  author  in  2 
fatal  cases  of  chorea. 

Septicemia  and  Endocarditis. — The 
results  of  vaccine  treatment  in  various 
types  of  septicemia  and  endocarditis 
have  been  generally  favorable.  Of 
course,  this  has  been  particularly  true 
when  it  has  been  possible  to  use  au- 
togenous vaccines. 

Callison  (Post-Graduate,  vol.  xxvi, 
No.  5,  pp.  553-554,  May,  1911)  reports 
a  case  of  streptococcus  mixed  septi- 
cemia clinically  resembling  typhoid 
fever.  The  general  clinical  picture  in 
this  case  combined  with  a  Widal  re- 
action in  which  there  was  partial 
clumping  after  three  hours  led  to  a 
clinical  diagnosis  of  typhoid  fever. 
To  confirm  this  diagnosis  it  was  de- 
cided to  make  a  blood-culture.  The 
feces  Avere  also  examined,  but  gave 
negative  results.  Examination  of  the 
blood-culture  showed  a  pure  growth 
of  Streptococcus  miicosus.  An  autog- 
enous vaccine  was  prepared  and  an 
initial  dose  of  400  million  given. 
Three  additional  doses  of  800  million 
each  given  at  intervals  of  forty-eight 
hours  resulted  in  a  normal  tempera- 
ture, and  the  patient  made  an  uninter- 
rupted recovery. 

Terry  (Post-Graduate,  vol.  xxiv, 
No.  10,  Oct.,  1910)  treated  a  case 
of  streptococcic  infection  following 
operation.  The  streptococcus  was 
isolated  from  blood-culture ;  40  mil- 
lion killed  streptococci  were  given  as 
the  initial  dose.  The  next  day  165 
million,  two  days  later  300  million, 
five  days  later  300  million  were  given. 
This  dose  was  repeated  every  fourth 
day  for  a  period  and  then  600  million 
were  given.  The  temperature  dropped 
to    normal    after    the    first    injection 
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and  rose  twice  afterward,  once  due  to 
abscess  formation  on  the  left  leg. 
Another  abscess  developed  due  to  a 
mixed  infection  for  which  a  mixed 
vaccine  was  prepared. 

A  case  of  mouth  infection  due  to  a 
streptococcus  was  described  by  K.  W. 
Goadby  before  the  Royal  Society  of 
Medicine  (June  1,  1910j.  The  patient 
was  taken  suddenly  ill  with  shivering 
and  with  pain  in  the  mouth.  "The 
gums  in  the  upper  and  lower  jaws 
were  turgid,  edematous,  and  purple ; 
there  was  no  previous  history  of  any 
disease  of  the  mouth  ;  the  temperature 
rapidly  ran  up  to  103°  F.,  and  on  one 
occasion  touched  104}^°  F."  Strep- 
tococcus and  staphylococcus  were 
found  in  the  m.outh,  together  with 
many  other  bacteria.  Blood-culture 
showed  a  few  streptococci  which 
proved  to  be  identical  culturally  with 
the  type  isolated  from  the  mouth 
and  to  resemble  closely  the  form  de- 
scribed by  Andrewes  and  Florder  as 
the  Streptococcus  fcEcalis.  Autogenous 
vaccines  were  given ;  the  initial  dose 
was  100  million  and  future  doses  were 
controlled  by  opsonic-index  readings. 
Recovery  took  place  gradually,  three 
abscesses  appearing  during  its  course 
in  different  parts  of  the  body.  Pus 
from  these  showed  the  presence  of 
the  original  streptococcus. 

W.  H.  White  (Proc.  Roy.  Soc.  Med., 
May  25,  1910)  described  an  instance 
of  remarkable  cure  in  a  case  of  septi- 
cemia. The  patient  was  a  woman, 
aged  30,  who  had  been  taken  ill  with 
arthritis  in  the  right  shoulder,  and  a 
temperature  of  105.6°  F.  The  case 
was  one  of  general  septicemia  follow- 
ing upon  a  small  scratch  on  the  hand. 
Severe  septicemia  developed  rapidly, 
with    arthritis    in    many    joints,    and 


constantly  high  temperature.  There 
were  various  swellings  about  the 
body.  One  that  appeared  in  the 
middle  of  the  right  arm  was  incised 
and  a  culture  of  streptococcus  pyog- 
enes isolated  from  the  serum  that 
oozed  from  the  incision.  Injection 
with  a  vaccine  prepared  from  this 
culture  was  followed  within  forty- 
eight  hours  by  a  drop  in  temperature. 
There  was  no  further  rise  and  re- 
covery was  complete. 

In  the  same  discussion  before  the 
Royal  Society  of  Medicine,  Harold  A. 
des  Voeux  described  a  case  of  middle- 
ear  infection  which  he  had  attended. 
The  patient  was  a  boy  who  suffered 
every  year,  for  two  or  three  years, 
with  five  or  six  attacks  characterized 
by  "high  fever,  great  pain,  delirium 
at  times,  a  sudden  discharge  from  the 
ears,  and  then  relief."  A  consulting 
aurist  advised  operation  for  removal 
of  adenoids.  After  this  operation 
there  was  freedom  from  attacks  for  five 
months,  but  at  the  end  of  that  time 
three  or  four  acute  attacks  occurred 
within  six  weeks.  There  was  a  clear 
discharge  from  the  ear,  which  yielded, 
a  pure  growth  of  streptococcus.  An 
autogenous  vaccine  was  prepared  and 
administered  to  the  patient.  Des 
Voeux  stated  that  the  patient  had  re- 
mained well  ever  since,  though  the 
treatment  had  been  commenced  two 
and  a  half  years  previously  to  the 
time  at  which  he  was  making  this 
report. 

Among  the  cases  reported  by 
Arthur  Latham  before  the  Royal 
Society  of  Medicine  (June  8,  1910) 
were  two  of  streptococcic  infection. 
One  was  a  long-standing  case  of 
bronchiectasis  in  which  large  amounts 
of     evil-smelling    pus     were     expec- 


BACTERIAL   VACCINES    (IIITCHENS). 


339 


torated  daily.  At  the  time  vaccine 
treatment  was  started  the  lungs  were 
too  badly  affected  to  be  cured.  But 
the  expectoration  lost  all  odor,  be- 
coming bronchitic  in  character,  and 
the  patient  was  able  to  return  to  her 
work.  The  causative  agent  was  iden- 
tified among  seven  micro-organisms 
by  the  use  of  the  opsonic  index  taken 
at  rest  and  after  exertion. 

In  a  report  before  the  Association 
of  American  Physicians,  May  11, 
1909,  Thompson,  stated  that  he  had 
used  streptococcus  vaccine  with  ef- 
fectiveness in  several  cases  of  septi- 
cemia. The  dose  used  was  50  million 
to  300  million  at  intervals  of  two, 
three,  or  four  days  according  to  the 
circumstances  of  the  case.  Of  7  cases 
of  septic  endocarditis  3  were  cured, 
the  type  being  one  in  which  the 
author  had  never  before  seen  recovery 
take  place.  In  other  cases  which  ended 
fatally,  due  to  complications  such  as 
tuberculosis  or  pneumonia,  there  was 
evidence  that  the  septic  process  had 
been  checked  by  the  vaccine.  There 
was  some  improvement,  such  as 
fall  in  temperature,  in  all  cases  in 
which  homologous  vaccines  were 
used.  Several  patients  who  came 
under  treatment  after  months  of  ill- 
ness, and  in  whom  a  fatal  issue  seemed 
imminent,  gave  signs  for  many  weeks 
of  arrested  progress  of  the  disease. 

Rosenow  (Jour.  A.  M.  A.,  vol.  Iv, 
No.  20,  p.  1720,  Nov.  12,  1910)  be- 
lieves that  the  continuation  of  the 
infection  in  chronic  infectious  endocar- 
ditis is  due  largely  to  a  process  of  im- 
munization and  adaption  of  the  bac- 
teria to  the  antibodies  of  the  host.  He 
has  found  that  the  bacteria  grow  more 
readily  in  the  patient's  serum  than 
they  do  in  normal  serum.     When  they 


are  grown  in  the  patient's  blood  or 
serum  they  acquire  a  resistance  to 
phagocytosis  and  a  resistance  to  intra- 
phagocytic  destruction,  and  they  also 
produce  alterations  in  the  serum  which 
rob  the  leucocytes  of  something  they 
need  to  bring  about  digestion  of  the 
bacteria  after  they  have  been  ingested. 

A  case  reported  by  Latham  before 
the  Royal  Society  of  Medicine  {loc. 
cit.)  was  one  of  malignant  endocar- 
ditis. A  streptococcus  was  isolated  and 
a  vaccine  prepared  by  suspension  in  a 
fluid  isotonic  with  the  blood.  A  dose  of 
1  million  streptococci  thus  prepared 
was  given  by  mouth,  early  in  the  morn- 
ing, when  the  stomach,  being  empty, 
could  absorb  the  vaccine.  The  tempera- 
ture became  normal  and  the  patient's 
general  condition  improved  greatly. 
The  patient's  blood  was  tested  with  this 
streptococcus,  both  before  and  after 
vaccination.  In  the  first  instance  it  did 
not  agglutinate  the  streptococcus,  but 
twenty-four  hours  after  the  oral  ad- 
ministration of  the  vaccine  marked 
agglutination  was  present.  The  pa- 
tient's blood  also  became  strongly  bac- 
tericidal to  that  strain  so  that,  though 
it  could  be  successfully  cultivated  from 
a  drop  of  blood  taken  from  the  finger 
before  inoculation,  afterward  it  became 
difficult  to  cultivate. 

In  the  experience  of  Irons,  ulcerative 
endocarditis  due  to  the  staphylococcus, 
streptococcus,  pneumococcus,  and  gono- 
coccus  has  been  exclusively  treated  by 
autogenous  vaccine,  but  the  results  in 
the  majority  of  cases  have  been  un- 
favorable. Occasionally  transient  im- 
provement is  seen,  but  usually  the  in- 
oculations have  failed  to  stay  the  course 
of  the  disease. 

Septicemia,  puerperal. 

In  "A  Resume  of  Vaccine  Therapy" 
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(Amer.  Jour.  Med.  Sci.,  Feb.,  1911) 
H.  W.  Stoner  has  brought  together 
the  reports  of  various  physicians  con- 
cerning the  results  of  the  use  of  vac- 
cines in  treatment.  The  following 
list  of  cases  of  puerperal  sepsis  thus 
treated  shows  especially  favorable 
results : — 


not  prompt  response  to  routine  treat- 
ment, and  especially  in  cases  in  which 
the  disease  has  remained  stationary 
for  some  time. 

In  the  treatment  of  puerperal  sep- 
sis Van  Cott  especially  recommends 
the  use  of  a  polyvalent  vaccine  con- 
taining    streptococci,     staphylococci, 


Authors. 

Cases. 

Cured. 

Improved. 

Remarks. 

Lloyd 

2 

1 
2 
2 
1 

1 
3 
1 
2 

47 
1 

18 
3 
2 
1 

0 
1 
1 
2 
1 
1 
1 
0 
1 

43 
0 

18 
3 
1 
1 

2 
0 
0 
0 
0 
0 
1 
1 
0 
0 
0 
0 
0 
0 
0 

Floyd 

Richardson 

1  not  benefited 

Bristow 

Martyn 

Crowe 

Turton 

1  not  benefited 

Strubell 

Oastler 

1  not  benefited 

Leary  

4  not  benefited 

White 

Not  benefited 

Hartwell 

Hoobler 

Oastler 

1  not  benefited 

Sherman 

87 

74 

4 

9   not  benefited 

Hartwell,  Streeter,  and  Green  treated 
97  cases  of  sepsis  with  bacterial  vac- 
cines (Surg.,  Gyn.,  and  Obst.,  271, 
1909).  Bacteriological  examination 
was  made  first  in  all  cases,  the  char- 
acter of  the  vaccines  being  then  de- 
termined by  the  character  of  the  in- 
fection. The  initial  dose  varied  from 
5  to  25  million.  Further  increasing 
doses  were  given  at  intervals  of  four 
days.  In  some  cases  antistreptococcic 
serum  was  used  previous  to  inocula- 
tion with  a  streptococcic  vaccine.  But 
it  was  concluded  that,  in  general,  better 
results  follov.^ed  the  use  of  the  vaccine 
alone.  There  were  24  cases  of  general 
infection,  18  of  which  were  puerperal, 
and  41  cases  of  local  sepsis  (25  strep- 
tococcic). All  of  these  cases  recovered. 
The  authors  recommend  that  bacterial 
vaccines  should  be  employed  in  cases 
of  puerperal  infection  in  which  there  is 


and  colon  bacilli  (Long  Isl.  Med. 
Jour.,  editorial,  219,  1909).  Results 
from  the  use  of  this  are  very  good  in 
the  majority  of  cases  and  much  time 
is  saved  which  would  be  wasted  if 
vaccine  treatment  were  withheld  un- 
til an  autogenous  vaccine  could  be 
prepared. 

Lloj^d  (Intercolonial  Med.  Jour,  of 
Australasia,  1907)  treated  with  a 
mixed  streptococcus  and  staphylococ- 
cus vaccine  2  cases  of  puerperal 
sepsis,  found  to  be  infected  with  both 
types  of  organisms.  In  the  first  case 
there  was  a  temperature  of  105°  and 
a  pulse  of  136  on  the  eighth  day  after 
delivery.  An  injection  of  25  million 
streptococci  and  250  million  staphy- 
lococci was  given.  The  quantity  was 
doubled  every  two  days  for  two 
weeks.  On  the  fortieth  day,  the  pa- 
tient   was    sufficiently    improved    to 
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leave  the  hospital.  In  the  second 
case  there  was  a  temperature  of  103° 
and  a  pulse  of  168.  The  two  species 
of  cocci  were  found  in  a  culture  from 
the  uterus,  which  was  then  swabbed 
with  2  per  cent,  formalin  and  packed 
with  iodoform  g-auze.  Since  instead 
of  improving  tlie  patient's  condition 
became  Avorse,  an  injection  of  100 
million  cocci  was  given.  This  was 
followed  by  satisfactory  progress. 

The  use  of  a  mixed  vaccine  in  a 
similar  case  is  reported  by  Oastler 
(Amer.  Jour,  of  Obst.,  594,  1909). 
The  patient  was  admitted  to  the  hos- 
pital three  days  after  a  miscarriage, 
with  a  temperature  of  101°  and  a 
pulse  of  100.  In  spite  of  operation  for 
the  removal  of  pus-tubes  and  ener- 
getic local  treatment,  the  discharge 
continued  to  be  abundant.  The 
abdominal  incision  refused  to  close, 
and  a  secondary  operation  with  pos- 
terior drainage  was  unsuccessful. 
During  all  this  time  the  temperature 
ranged  from  99°  to  103°,  and  when 
the  vaccine  treatment  was  commenced 
the  patient  was  much  emaciated  and 
very  anemic,  with  all  the  symptoms 
of  chronic  sepsis.  Injections  of  90 
million  streptococci  and  150  million 
staphylococci  were  given  every  third 
day  for  four  weeks.  Almost  from  the 
first  injection  there  was  a  noticeable 
general  improvement  in  the  patient. 
The  temperature  and  pulse  began  to 
fall,  and  at  the  end  of  three  weeks  the 
temperature   was  normal. 

Watters  and  Eaton  (Bost.  Med. 
and  Surg.  Jour.,  April  13,  1911)  re- 
port treatment  of  50  cases  of  puer- 
peral sepsis  with  vaccines.  A  polyv- 
alent vaccine  was  used  as  soon  as 
diagnosis  seemed  definite  and  until 
the    autogenous    could    be    prepared. 


Four  cases  which  ended  fatally  were 
beyond  hope  of  recovery  when  the 
vaccine  treatment  was  begun.  In  3 
other  cases  which  were  moribund 
when  inoculations  were  begun  there 
was  possibly  a  prolongation  of-  life 
for  two  or  three  days.  Besides  the 
above-mentioned  cases  there  were  43 
patients,  2  of  whom  died  and  41  re- 
covered. Of  the  2  who  died  1  was 
operated  on  for  suspected  pus-tube, 
which  was  not  found,  the  patient 
dying  six  days  after;  the  other  was 
subjected  to  blood-transfusion,  dying 
within  a  few  hours. 

Western  (Proc.  Roy.  Soc.  of  Med., 
vol.  V,  No.  5,  Obst.  and  Gyn.  Sec,  pp. 
214-232,  Mar.,  1912)  investigated  100 
cases  of  puerperal  septicemia,  56  of 
which  were  treated  with  vaccines. 
The  patients  were  in  the  puerperal 
septicemia  ward  at  the  London  Hos- 
pital ;  62  per  cent,  of  the  cases  oc- 
curred on  the  second  or  third  day 
after  delivery.  It  is  interesting  to 
note  that  the  incidence  on  the 
second  day  was  as  great  as  on  the 
third  day  among  the  fatal  cases,  while 
among  those  who  lived  the  number 
in  whom  the  disease  appeared  on  the 
third  day  nearly  doubled  those  in 
which  it  appeared  on  the  second  day. 
This  suggests  that  the  more  virulent 
the  infection  the  more  rapid  the  onset 
and  the  more  fatal  the  results. 

In  96  cases  in  which  blood-cultures 
were  examined  a  positive  result  was 
obtained  in  39  (40  per  cent.)  ;  36  of 
these  contained  streptococci.  Cul- 
tures were  taken  from  the  uterus  in 
43  cases,  in  31  of  which  streptococci 
were  grown  in  pure  culture.  In  only 
7  cases  were  the  results  completely 
negative,  and  there  is  reason  to  be- 
lieve in  some  instances  that  this  was 
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due  to  faulty  technique.  Streptococci 
occurred  in  80  per  cent,  of  the  cases 
examined  and  in  76  per  cent,  in  pure 
culture. 

Wherever  possible  an  autogenous 
vaccine  was  used.  Some  cases  where 
the  stock  vaccine  was  first  used 
showed  no  improvement  after  several 
injections,  but  at  once  responded  by 
a  marked  fall  in  temperature  when  the 
autogenous  vaccine  was  gii'en.  The 
mortality  rate  in  puerperal  septicemia 
is  about  57  per  cent.  In  this  series 
of  cases,  of  the  56  treated  30  lived, 
while  18  died,  a  mortality  of  2)2  per 
cent.  Of  the  44  cases  untreated  20 
lived,  while  24  died,  a  mortality  of  55 
per  cent. 

Scarlet  Fever. — ]\Iuch  work  has 
been  done  to  prove  the  etiological 
relation  of  the  streptococcus  to  scarlet 
fever.  It  would  be  very  valuable  if 
such  a  relationship  could  be  proven, 
as  it  would  permit  not  only  of  specific 
vaccine  therapy,  but  of  prophylactic 
vaccination.  The  work  done  up  to 
the  present  time,  however,  does  not 
establish  the  possibility  of  prophylac- 
tic inoculation  against  scarlet  fever, 
in  spite  of  all  of  the  claims  that  may 
be  made  for  it  by  many  Russian 
workers. 

The  first  description  of  a  strepto- 
coccus as  the  primary  cause  of  scarlet 
fever  was  given  by  Klein  in  1886 
(Report  of  IMedical  Officer,  Local 
Board  of  Government,  1885-86,  No. 
8).  His  was  a  milk-clotting  organ- 
ism which  he  called  Streptococcus  scar- 
latince.  It  is  later  described  by  Klein 
and  Gordon  as  a  conglomerate  strep- 
tococcus, clotting  milk,  pathogenic  to 
the  mouse  in  ten  to  fourteen  days ; 
always  found  in  the  scarlatinal  throat, 
but  not  in  the  normal  one. 


Andrewes  and  Horder  (/oc.  cit.) 
believe  that  if  any  streptococcus  is 
the  cause  of  scarlet  fever  it  is  to  be 
found  either  in  the  group  S.  pyogenes 
or  S.  anginosus,  more  probably  in  the 
latter ;  since  these  2  are  the  types  which 
they  have  found  to  predominate  in  such 
cases,  and  it  is  scarcely  likely  that  so 
common  an  agent  of  suppuration  as  5". 
pyogenes  would  be  the  primary  cause 
of  a  specific  communicable  disease. 

Gabritschewsky  (Russ.  Vratch,  No. 
30,  1905j  reported  success  from  the 
prophylactic  use  of  a  vaccine  prepared 
from  bouillon  cultures  of  tonsillitis 
and  scarlatina  streptococci  killed  by 
exposure  to  60°  C.,  5  per  cent,  phenol 
being  added  as  a  preservative.  The 
A'accination  was  prescribed  to  be 
practised  only  on  healthy  persons. 
The  doses,  graded  according  to  the 
strength  of  the  vaccine,  approximated 
0.3  c.c.  for  a  patient  2  to  5  years  of 
age,  0.5  c.c.  for  one  5  to  10  years  of 
age,  and  0.7  c.c.  for  one  10  to  15  years 
of  age.  Gabritschewsky  claimed  that 
three  doses  sufficed  to  establish  an 
immunity  against  scarlet  fever  which 
would  last  six  to  eighteen  months. 
IMan}^  Russian  physicians  following 
his  methods  claim  to  have  accom- 
plished wonderful  success  in  con- 
trolling epidemics,  but  workers  else- 
where have  not  been  able  to  corrob- 
orate these  results. 

The  general,  more  conservative 
opinion  seems  to  be  that  the  true 
etiological  factor  in  scarlet  fever  is 
unknown,  but  that  the  streptococcus 
is  a  common  and  serious  secondary 
invader,  causing  many  serious  com- 
plications. Taking  this  point  of  view, 
it  is  easily  seen  that  much  good  may 
be  done  by  the  use  of  streptococcus 
vaccines  in  the  treatment  of  scarlet 


BACTERIAL   VACCIXES    (KITCHENS). 


343 


fever,  and  much  can  be  hoped  for  in 
the  way  of  prophylaxis  from  the  im- 
munity which  may  be  produced 
against  secondary  streptococcic  in- 
fections. 

J'accinc  Trcatmoit  in  Scarlet  Fever. 
— In  regard  to  the  relation  of  strep- 
tococci to  the  complications  of  scarlet 
fever,  Allen  says  that  in  70  per  cent, 
of  cases  with  albuminuria  strepto- 
cocci are  copiously  voided  in  the 
urine,  and  in  about  15  per  cent,  of 
cases  without  albuminuria.  He  made 
a  few  tests  in  an  effort  to  determine 
whether  the  course  of  scarlet  fever 
could  be  favorably  influenced  by  the 
administration  of  a  vaccine  prepared 
from  the  streptococci  isolated  from 
the  throats  of  scarlet-fever  patients, 
but  only  6  cases  were  tested,  and  all 
of  these  were  uncomplicated.  Ap- 
parently no  good  effect  was  produced. 

Weaver  and  Broughton  (Jour.  Inf. 
Dis.,  V,  p.  608,  1908)  gave  injections 
of  galactose-killed  streptococci  to  31 
scarlet-fever  patients  with  streptococ- 
cus complications  such  as  purulent 
rhinitis,  otitis  media,  mastoiditis,  and 
cervical  adenitis;  11  of  these,  or  Z6 
per  cent.,  showed  prompt  improve- 
ment.    (See  Otitis  Media.) 

Rheumatism. — Rheumatism  may  be 
divided  into  various  types.  The  in- 
fectious type  in  which  we  are  inter- 
ested may  be  divided  into  2  series,  the 
acute  and  the  chronic.  Poynton  and 
Paine,  Ainley  Walker  and  Beaton, 
and  Beatty  all  agree  in  finding  the 
streptococci  in  the  acute  form  of  the 
disease.  In  the  chronic  form  investi- 
gators generally  announce  the  pres- 
ence of  a  streptococcus. 

Frequent  attention  has  been  called 
to  the  association  of  rheumatic  con- 
ditions   with    diseases    of    the    throat. 


Recently  ]\Iax  Senator  (Deut.  med. 
Woch.,  pp.  414-5,  Feb.  29,  1912)  em- 
phasized the  significance  of  nasal 
conditions  in  rheumatism.  He  con- 
siders acute  articular  rheumatism  a 
subpyemia.  The  pyemia-form  pic- 
ture represented  by  acute  articular 
rheumatism  suggests,  to  him  merely 
a  lowered  resistance"  to  infection  and 
not  an  absolute  abolition  of  the  same. 
Operations  on  the  nose  and  acute  in- 
fections lowering  the  vitality  of  the 
mucous  membrane  seem  to  afford 
ideal  conditions  for  bacterial  inva- 
sions into  the  general  system,  while 
the  lymphatic  system  of  that  region 
is  especially  favorable  for  the  con- 
veyance of  bacteria  (Poli,  Logan, 
Turner,  and  Broeckaert,  Arch.  f. 
Laryng.  u.  Rhin.,  Bd.  22). 

Billings  (Arch.  Int.  Med.,  vol.  ix. 
No.  4,  pp.  484-498,  April  15,  1912)  has 
made  a  careful  study  of  chronic  focal 
infections  and  their  etiological  rela- 
tions to  rheumatism,  nephritis,  etc. 
The  site  of  the  focal  infection  may  be 
the  faucial  tonsils,  the  peritonsillar 
tissues,  supratonsillar  fossae,  the  lym- 
phoid tissues,  or  membranes  of  the 
phar3mgeal  spaces.  Abscesses  of  the 
gums  and  alveolar  sepsis,  pleuritic 
and  pneumonic  lesions,  and  chronic 
ulcers  of  the  intestinal  tract  are  also 
considered  frequent  sources.  The 
genitourinary  tract  or  gall-bladder 
may  often  be  the  original  site  of  the 
trouble. 

In  1900  Poynton  and  Paine  isolated 
a  diplococcus  from  the  infected  joints 
and  from  throats  of  patients  suffer- 
ing with  the  disease.  Popoff  (Med. 
Prebavlema  k.  Morskoma  Sbomekie, 
p.  401,  1887)  obtained  cultures  of  a 
micrococcus  from  the  blood  of  rheu- 
matic-fever patients.    Achalme  (C.-r. 
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Soc.  de  Biol.,  Paris,  1891)  described 
an  organism  resembling  the  anthrax 
bacillus  which  he  isolated  from  recent 
cases  of  rheumatic  fever.  He  could 
not  reproduce  the  disease  in  animals 
by  injecting  his  cultures.  Thiroloix: 
(Semaine  med.,  p.  376,  420,  1893;  C.-r. 
Spc.  de  Biol.,  pp.  268,  882,  and  945, 
1896)  described  an  identical  bacillus 
and  reproduced  lesions  in  rabbits. 
Achalme's  bacillus  has  frequently 
been  found  by  other  investigators  and 
is  often  associated  with  the  diplococ- 
cus.  Dana  (Amer.  Jour.  Med.  Sci.,  p. 
31,  1894),  Westphal,  Wassermann, 
and  Malkofif  (Berl.  klin.  Woch.,  No. 
29,  p.  638,  1899)  all  report  finding  a 
diplococcus. 

Beaton  and  Ainley  Walker  (Brit. 
Med.  Jour.,  pp.  237-239,  Jan.  31,  1903) 
isolated  a  "Micrococcus  rheumatic  us." 
This  Streptococcus  rheumaticus,  as  it  is 
generally  called  in  this  country, 
exhibits  no  distinct  characteristics. 
It  is  a  small  diplococcus  growing  in 
chains ;  has  strong  acid-forming  prop- 
erties, fermenting  dextrose,  levulose, 
galactose,  maltose,  arabinose,  dextrin, 
saccharose,  lactose,  salicin,  and  man- 
nite.  It  does  not  ferment  inulin, 
dulcite,  or  sorbite.  It  turns  milk  acid, 
but  does  not,  as  a  rule,  form  a  clot. 
It  forms  acid  in  bile-salt-lactose-broth 
precipitating  the  albumin  and  bile 
salts.  It  is  said  that,  if  the  broth  in 
which  the  Streptococcus  rheumaticus 
has  been  grown  is  filtered,  other  forms 
of  streptococci  will  grow  well  in  the 
filtrate,  whereas  the  same  organism 
will  not. 

Fordyce  ("Int.  Clin.,"  18th  series, 
vol.  i,  p.  40)  studied  the  opsonic  index 
of  the  Streptococcus  rheumaticus  ob- 
tained from  patients  suffering  with 
acute  rheumatism  with  fever,  painful 


and  swollen  joints,  acute  pericarditis, 
and  albuminuria.  During  the  first 
day  the  fever  and  physical  signs  of 
the  pericarditis  subsided.  The  next 
day  the  index  was  1.1.  For  the 
heated  serum  it  was  4.5  as  compared 
with  0.1  for  the  heated  normal  serum. 
With  the  patient's  improvement  the 
index  rose  to  1.3.  Tunnicliffe  (Jour. 
Inf.  Dis.,  June  12,  1909)  found  that 
with  marked  involvement  of  new 
joints  and  rise  of  temperature  the 
index  falls,  and  that  with  improve- 
ment the  index  rises  above  normal. 
In  a  case  ending  fatally  she  observed 
that  the  index  rose  just  before  death. 
The  index  follows  an  identical  course 
when  tested  with  Streptococcus  pyog- 
enes. 

The  following  is  quoted  from  An- 
drewes  and  Horder  (Lancet,  vol.  ii,  p. 
782,  1906)  :— 

"Acute  Rheumatism. — Our  data  as 
regards  rheumatic  fever  are  not  very 
numerous  and  are  by  no  means  con- 
vincing. In  view  of  the  strong  claims 
put  forward  by  Poynton  and  Paine  for 
the  Diplococcus  rheumaticus — an  or- 
ganism which  from  all  accounts  appears 
referable  to  the  streptococcus  group — 
we  have  made  a  number  of  efiforts  to 
isolate  it  from  the  heart's  blood,  peri- 
cardial fluid  and  cardiac  vegetations  of 
fatal  cases  of  acute  rheumatism,  using 
various  culture  media  for  the  purpose. 
In  the  majority  of  cases  our  results 
have  been  wholly  negative ;  the  cultures 
have  remained  sterile.  This,  we  gather, 
has  also  been  the  experience  of  several 
other  observers.  In  2  or  3  cases,  how- 
ever, we  have  obtained  a  scanty  growth 
of  streptococci ;  sometimes  from  the 
pericardium,  less  often  from  the  heart's 
blood.  On  testing  these  they  did  not 
for  the  most  part  prove  in   any  way 
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peculiar,  and  they  were  various  in  tlieir 
reactions.  In  1  case  four  or  live  differ- 
ent forms  were  isolated  from  the  peri- 
cardium. The  varieties  isolated  have 
been  as  follows : — 

Streptococcus  pyogenes. — Variant  Ic, 

twice. 
Streptococcus  anginosus. — Variant  3b,  3d, 

once  each. 
«  "         .—Variant  3f, 

twice. 
"  "         .—Variant  3s,  3u, 

3v,  once  each. 

These,  in  our  opinion,  may  well  have 
been  of  the  nature  of  terminal  infec- 
tions, having  no  necessary  relation  with 
the  disease.  We  have  entirely  failed 
to  find  any  one  type  of  streptococcus 
wdiich  w^e  could  justly  associate  with 
rheumatic  fever. 

"We  have  had  two  opportunities  of 
testing  specimens  furnished  to  us  as  the 
genuine  'rheumococcus.'  One  was  re- 
ceived indirectly  from  Dr.  Poynton  and 
proved  on  testing  to  be  the  variant  of 
Streptococcus  salivanns,  which  we  have 
classed  as  2e — a  very  common  fecal 
type  met  with  twenty  times  by  Houston. 
AVe  regret  that  other  specimens  kindly 
promised  us  by  Dr.  Poynton  have  not 
reached  us  in  time  for  incorporation 
with  the  results  here  published.  Our 
other  opportunity  was  a  'rheumococcus' 
sent  to  Dr.  Bullock  by  Dr.  Beattie,  of 
Edinburgh,  and  courteously  sent  on  to 
us.  It  proved  to  be  Streptococcus 
fccalis,  type  4a — the  commonest  of  all 
intestinal  streptococci.  Another  speci- 
men from  a  case  of  chorea  kindly  sent 
us  by  Dr.  Paine  was  unfortunately 
dead  and  could  not  be  tested.  We  hope 
to  have  fuller  opportunities  of  testing 
specimens  of  this  organism  in  the  near 
future. 

"The  fact  that  the  two  'rheumococci' 
which  we  have   tested   are  among  the 


commonest  intestinal  saprophytes  does 
not  in  any  way  disprove  their  possible 
etiological    relation    with    rheumatism. 
But  it  does  raise  the  question,  especially 
in    connection    with    our    own    almost 
negative  results  in  this  disease,  whether 
the  organism  which  Poynton  and  Paine 
and    others    have    cultivated    may    not 
have  been  present  as  incidental  terminal 
infections    or,    when   isolated    at   some 
considerable     interval     before     death, 
whether  the  coccus  may  not  have  been 
(as  already  suggested)  the  cause  of  a 
malignant    endocarditis.      The    results 
which  we  have  already  set  forth  as  re- 
gards  malignant   endocarditis   must  be 
taken    into    account    in    weighing    the 
value  of  the  animal  experiments  which 
have  been  put  forward  by  Poynton  and 
Paine   in   support   of   their   views.      It 
may    be    that    various    saprophytic    or 
feebly    virulent    streptococci    from   the 
alimentary  canal  would  produce  endo- 
carditis and  even  polyarthritis  when  in- 
jected   intravenously    in    rabbits.      No 
sufficient    body    of    evidence    is    forth- 
coming on  this  point.    It  may  be,  again, 
that  the  primary  cause  of  acute  rheu- 
matism   is    not    streptococcal,    perhaps 
not  even  bacterial,  but  that  certain  of 
its  manifestations — e.g.,  endocarditis — 
may  be  due  to  a  secondary  invasion  by 
streptococci    of   low   virulence    derived 
from    the    mouth    or    intestines.      The 
problem  is  fully  as  complex  as  is  that 
of   scarlet   fever  and   is   apparently   as 
far  from  final  solution." 

It  is  probable  that  in  rheumatic  condi- 
tions and  complications  such  as  nephri- 
tis, endocarditis,  etc.,  there  are  often 
mixed  infections  or  secondary  infec- 
tions to  be  considered.  David  J. 
Davis  (Arch.  Int.  Med.,  vol.  ix,  No.  4, 
1912)  has  given  this  subject  careful 
consideration  in  28  cases  of  arthritis. 
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Hemolytic  streptococci  were  obtained 
from  the  tonsils  in  all  cases  and  were 
predominant  in  most  of  them.  In 
many  the  growths  were  practically  pure. 
In  2  pneumococci  were  found  and  in 
another  the  Streptococcus  mucosus  oc- 
curred in  conjunction  with  a  few  hemo- 
lytic streptococci.  The  joint  fluids  and 
blood  were  invariably  sterile.  Perhaps 
the  frequent  finding  of  pneumococci  in 
post-mortem  examinations  of  patients 
dying  of  endocarditis  may  be  explained 
as  a  secondary  infection  which  has 
localized  on  the  heart  valves. 

Dr.  Lyon  Smith  (Glasgow  Med. 
Jour.,  vol.  Ixxv,  pp.  218-223  and  228- 
290,  1911)  has  had  favorable  results 
in  the  treatment  of  rheumatoid  ar- 
thritis. Five  cases  are  reported.  He 
believes  the  Diplococcus  rheumaticus 
has  considerable  claim  to  be  considered 
as  of  etiological  importance  in  rheu- 
matism. 

Wolverton  (Med.  Rec,  vol.  Ixxx,  pp. 
868-870,  Oct.  28,  1911)  treated  7  cases 
of  acute  rheumatic  arthritis  with  a 
polyvalent  stock  streptococcus  vac- 
cine. The  doses  were  from  20  to  60 
million.  Response  in  every  case  was 
prompt. 

Ball  (Brit.  Med.  Jour.,  vol.  i,  pp. 
1105-1106,  May  13,  1911)  has  had 
favorable  results  from  the  treatment  of 
rheumatic  disease  by  streptococcus  vac- 
cines.    Five  cases  are  reported. 

Bannatyne  and  Lindsay  (Brit.  Med. 
Jour.,  pp.  192-3,  Jan.  28,  1911)  have 
for  some  time  past  been  making  sys- 
tematic examinations  of  the  blood  in 
the  cases  of  acute  rheumatoid  arthritis. 
In  certain  cases  micro-organisms  have 
been  isolated  and  vaccines  prepared. 
Gram-positive  micrococci  were  obtained 
in  2  cases.  The  results  of  treatm.ent 
with  the  vaccine  were  entirely  satis- 
factory. 


Rheumatic  Iritis. — Vanderhofif  (111. 
Med.  Jour.,  686,  1909)  reports  2  cases 
of  rheumatic  iritis  which  were  treated 
with  streptococcus  vaccine.  In  both 
cases  the  diseased  condition  existed 
for  a  week  before  vaccine  treatment 
was  started.  The  first  dose  was  30 
million.  This  was  followed  within 
twenty-four  hours  by  marked  changes 
for  the  better.  In  the  first  case  a 
second  injection  was  necessary,  as  the 
symptoms  returned  somewhat  upon  the 
patient's  return  to  work.  In  the  second 
case  one  injection  was  sufficient  to 
effect  complete  cure. 

GONOCOCCUS   INFECTIONS. 

The  gonococcus  is  responsible  for  in- 
fections of  various  mucous  and  serous 
membranes;  it  may  cause  septicemia 
and  endocarditis.  The  most  common 
clinical  manifestations  of  gonococcal  in- 
fection are  acute  and  chronic  anterior 
and  posterior  urethritis,  prostatitis,  or- 
chitis, and  inflammation  of  other  struc- 
tures intimately  connected  with  the 
urethra — cystitis,  Cowperitis,  seminal 
vesiculitis.  In  the  female  it  is  a  fre- 
quent cause  of  vulvovaginitis,  endome- 
tritis, and  salpingitis.  It  is  also  the 
cause  of  serious  and  rapidly  developing 
ophthalmia,  especially  of  the  newborn. 
Among  the  metastatic  infections  caused 
by  this  organism  are  gonorrheal  ar- 
thritis and  less  frequently  iritis. 
'  To  the  vaccine  therapist  the  gonococ- 
cus is  particularly  interesting  on  ac- 
count of  its  location  in  the  tissues  and 
its  relation  to  the  lymph  supply  of  the 
infected  part.  In  the  beginning  of 
their  activities  the  cocci  grow  in  the 
superficial  epithelial  cells,  but  soon 
penetrate  between  the  cells  to  the  deeper 
layers,  where  they  continue  their  irri- 
tation as  the  superficial  cells  desqua- 
mate.    This  fact  may  explain  some  of 
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the  faiiXires  reported  to  have  followed 
the  use  of  vaccines.  There  is  a  tend- 
ency on  the  part  of  some  genitourinary 
stirgeons  to  administer  enormous  doses 
of  gonococcus  vaccine  in  the  treatment 
of  acute  urethritis— as  much  as  10  bil- 
lion at  a  single  dose.  Such  a  procedure 
cannot  yet  be  recommended,  as  data  are 
not  available.  If  experience  proves 
that  these  amotmts  are  not  fraught 
with  danger  of  metastatic  trouble  there 
would  seem  to  be  good  theoretic  reasons 
for  their  use.  They  evidently  bring 
about  sufficient  local  hyperemia  to  over- 
come the  effort  of  the  organisms  to 
protect  themselves  from  the  body  fluids. 
On  the  other  hand,  Lespinasse  (111. 
Med.  Jour.,  vol.  xxi,  No.  4,  pp.  446-449, 
Apr.,  1912)  gives  very  small  doses.  He 
says  that  in  acute  cases  very  few  favor- 
able results  have  been  reported,  but  as 
the  disease  becomes  more  chronic  the 
results  of  vaccine  therapy  become  pro- 
gressively better.  The  same  thing  ap- 
plies to  acute  and  chronic  complications. 
The  dosage  is  believed  to  be  very 
important  and  should  be  accurately 
adapted  to  each  patient.  In  acute  cases 
doses  as  low  as  a  million,  repeated  every 
day,  have  been  given  with  fair  results. 
In  less  acute  cases  5  to  10  million  are 
given  at  the  start.  This  amount  is  in- 
creased from  1  to  5  million  at  each 
dose,  giving  the  doses  every  five  to 
seven  days.  In  chronic  urethritis  the 
initial  dose  is  20  million,  and  this 
amount  is  increased  5  to  10  million,  each 
time  giving  the  injections  about  one 
week  apart.  This  author  says  that  the 
importance  of  mixed  infections  is  be- 
ing brought  out  and  emphasized  more 
every  day  and  that  to  reach  these  cases 
mixed  vaccine  should  be  used, 

Menzer  (Miinch.  med.  Woch.,  pp. 
2434-2438,  Nov.  14,  1911)  thinks  that 
the  gonococcus  vaccine  induces  a  focal 


reaction  wherever  there  is  a  gonorrheal 
process,  and  this  has  a  curative  action 
on  the  g'onococci  ensconced  there,  but 
it  is  only  an  aid  in  treatment.  It  must 
not  be  relied  on  to  destroy  all  the  germs 
and  ward  oft"  complications.  He  re- 
ports a  number  of  cases  which  illustrate, 
he  thinks,  the  advantages  of  commenc- 
ing vaccine  therapy  at  once,  plus  warm 
sitz  baths,  as  the  routine  treatment  of 
acute  gonorrhea, — the  only  way,  he  is 
convinced,  in  which  the  disease  can  be 
effectually  eradicated. 

Differential  Diagnostic  Reaction. — 
Irons  (Jour.  Inf.  Dis.,  June  4,  1908) 
has  called  attention  to  the  value  of  the 
reaction  following  the  injection  of 
gonococcus  vaccine  as  a  diagnostic 
point.  He  says  :  "A  typical  gonococcus 
reaction  is  characterized  by  a  rise  in 
temperature,  often  only  slight;  an  in- 
crease in  pain  and  tenderness  in  the 
affected  joints,  with  occasionally  some 
increase  in  swelling,  and  a  variable  de- 
gree of  malaise.  The  symptoms  follow 
the  injection  in  from  eight  to  twelve 
hours,  and  commonly  last  about  twenty- 
four  hours.  Frequently  there  is  a  de- 
cided tenderness  at  the  site  of  the  in- 
jection, greater  than  occurs  after  the 
inoculation  of  the  same  dose  of  the 
same  preparation  in  normal  subjects. 
Occasionally  there  is  a  marked  redness 
and  edema  lasting  from  twenty-four  to 
forty-eight  hours.  In  a  case  of  peri- 
urethral abscess  of  gonococcal  origin 
without  secondary  infection,  which  was 
under  surgical  treatment  with  drainage, 
an  injection  of  500  million  cocci  was 
followed  in  eighteen  hours  by  a  mod- 
erate swelling  and  tenderness  at  the  site 
of  needle  puncture,  and  also  a  marked 
increase  in  redness  and  tenderness 
about  the  wound.  There  was  no  coin- 
cident retention  of  pus  or  local  second- 
ary pus   infection  to  account   for  the 
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phenomenon,  and  the  wound  returned 
to  its  normal  condition  in  twenty-four 
hours.  There  is  usually  a  slight  in- 
crease in  leucocytosis  in  the  first 
twenty-four  hours  after  injection. 

"The  frequency  with  which  these 
clinical  phenomena  occurred  suggested 
the  possibility  of  utilizing  the  reaction 
in  the  diagnosis  of  obscure  cases  of 
arthritis  in  which  the  gonococcus  was 
the  suspected  cause.  The  effects  of  the 
injection  of  dead  gonococci  into  pa- 
tients not  suffering  from  gonococcus 
infection  were  accordingly  studied. 
Eight  adults  in  whom  there  was  no  his- 
tory or  sign  of  gonococcus  infection 
were  given  injections  of  500  million 
dead  gonococci.  In  none  of  these  was 
there  any  local  change  other  than  that 
following  an  ordinary  hypodermic 
puncture,  and  no  fever  or  constitutional 
disturbance  was  observed.  In  a  case  of 
pyorrhea  alveolaris  with  subsequent 
general  infection  and  painful  swelling 
•over  the  extremities,  there  was  no  in- 
crease of  fever  or  local  symptoms  fol- 
lowing the  injection.  A  case  of  gout 
with  active  joint  involvement  showed 
no  local  or  general  changes  after  a  dose 
of  50  million.  Leucocytes  before  in- 
jection, 13,200;  eighteen  hours  after 
injection,  13,000.  Temperature  was 
normal  throughout.  A  case  of  articular 
rheumatism  showed  no  reaction  after  a 
dose  of  500  million.  There  was  no  in- 
crease in  leucocytosis  and  the  tempera- 
ture chart  showed  no  abnormal  varia- 
tions. A  case  of  acute  arthritis  with 
pericarditis  was  thought  possibly  gono- 
coccal in  origin.  There  was  no  reaction 
after  a  dose  of  500  million.  Cultures 
from  the  blood  and  from  a  small 
amount  of  fluid  aspirated  from  the 
knee  remained  sterile,  and  the  prostatic 
fluid  contained  no  gonococci.    The  sub- 


sequent course  was  typical  of  rheumatic 
fever.  In  4  other  cases  of  acute  and 
subacute  articular  rheumatism  there 
was  no  reaction  after  injections  of  500 
million  cocci. 

"In  a  number  of  suspected  gono- 
coccus cases  the  reaction  was  of  value 
in  making  an  early  diagnosis.  A  case 
of  monoarticular  arthritis  with  effu- 
sion in  the  knee,  in  which  gonorrheal 
infection  was  denied,  was  given  an 
injection  of  500  million.  The  evening 
temperature,  which  had  previously 
reached  only  100°,  rose  to  101.8°,  and 
the  joint  pains  increased.  The  knee 
was  aspirated,  and  the  gonococcus 
isolated  in  pure  culture  from  the  fluid. 
A  case  of  chronic  arthritis  which  had 
resisted  all  treatment  was  given  an 
injection.  A  slight  rise  in  tempera- 
ture, with  some  increase  in  joint 
pains  followed.  The  prostatic  fluid 
was  found  to  contain  gonococci,  and 
the  subsequent  course  was  that  of 
gonococcus  arthritis.  A  patient  who 
had  suffered  from  extensive  gonococ- 
cus arthritis  had  been  bedridden  for 
one  year.  There  was  practically  no 
motion  in  the  knees.  After  an  injec- 
tion of  500  million,  the  temperature, 
which  for  weeks  had  been  normal, 
rose  to  99.5°,  and  the  patient  com- 
plained of  malaise  and  increased  pain 
in  the  joints.  A  patient  wnth  aortic 
aneurism,  who  denied  gonorrheal  in- 
fection, had  been  selected  for  control 
by  experimental  inoculations.  After 
an  injection  of  500  million  cocci,  the 
temperature,  which  had  been  uni- 
formly normal,  rose  to  100°  F.  with- 
out any  other  apparent  cause,  re- 
turning to  normal  the  next  day, 
without  any  subsequent  rise.  The 
prostate  was  examined  and  found  to 
be  large  and   somewhat  tender,  and 
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the    secretion    contained    numbers    of  gonococcic    vaccine.      The    86    cases 

leucocytes   with   typical    intracellular  treated  included : — 

o'onococci.  Acute  gonorrhea  23 

'"  "The  reliability  of  the  clinical  gone-  Chronic  gonorrhea  25 

, .  .  Epididymitis   26 

coccus   reaction  as  a  diagnostic  pro-  Cowoeritis                                        2 

cedure  will  be  determined  only  after  Arthritis  10 

many  tests.      It   has   many  points  in  Tenosynovitis  3 

common  with  the  tuberculin  reaction,  j^    ^^    474   injections    were    given, 

and    similarly   too   there   may   well   be  xhe  results  are  summarized  with  the 

cases   of  gonococcus   infection   found  statement  that  bacterial  vaccines  have 

which   do   not   respond.      It   appears,  ^^^  demonstrated  their  value   in  the 

however,    to    be   well    worth    a   trial,  treatment  of  acute  or  chronic  gonor- 

Should  the   reaction  prove  to  be  re-  i-^ga  or  in  the  treatment  of  its  acute 

liable,  a  valuable  and  much-needed  aid  complications.    They  have  not,  in  the 

will  be  at  hand  for  the  diagnosis  of  i.^^ds  of  this  writer,  produced  a  cure 

obscure  joint,  synovial,  and  periosteal  ^nd  have  not  proved  their  value  as  a 

diseases.  useful  adjunct  to  other  treatment.    In 

The  results  from  the  use  of  vaccine  metastatic   infections,   gonorrheal  ar- 

in   gonococcus    infections    have   been  thritis,  they  have  given  good  results 

less    uniformly    satisfactory    than    in  ^  ^  few  cases. 

probably     any     other     condition     in  Shropshire    (Alabama    Med.   Jour., 

which     therapeutic     inoculation     has  yoi.  xxiii,  No.   11,  p.  621,  1910)   has 

been   given   extensive   trial.     This   is  treated  a  large  series  of  cases  includ- 

especially    true    of    infection    of    the  jng  practically  all  the  forms  of  gono- 

urethra.     Metastatic  foci   seem  more  coccal  infection.     The  results  in  500 

amenable  to  this  form  of  treatment,  cases    are    given;    the    total    failures 

Boldt  (N.  Y.  Med.  Jour.,  vol.  xciii,  amounted  to  only  6.7  per  cent.     In 

No.  1,  pp.  1-2,  Jan.  7,  1911)  says  that  acute   conditions   he   gave  the  injec- 

his  results  with  the  use  of  gonococcus  tions  every  third  or  fifth  day;  rarely 

vaccines    have    been    negative    in    all  was  it  necessary  to   give  more  than 

patients    upon    whom    he    has    tried  six   to    eight   injections.      The   initial 

them.  dose  was  about  7j/^  million,  the  next 

MacKinney  (Penna.  Med.  Jour.,  15  million,  the  third  25  million;  sub- 
vol.  xiv,  pp.  284-288,  1910-1911)  has  sequent  doses  were  increased  to  40 
carefully  studied  the  effect  of  vac-  and  50  million,  if  necessary.  In 
cines  in  86  cases  of  gonorrhea  and  its  chronic  conditions  the  initial  dose 
complications.  He  says  that  small  given  was  about  25  million  and  sub- 
doses  of  from  5  to  50  million  rarely  sequent  doses  were  increased  about 
cause  any  local  or  constitutional  dis-  25  million  each  time,  the  interval  be- 
turbance,  and  only  with  the  dose  in-  tween  doses  being  five  to  six  or  seven 
creased  to  from  300  to  500  million  was  days.  It  has  never  been  necessary  to 
any  disturbance  noticed.  Reactions  give  more  than  150  to  200  million 
following  the  administration  of  staph-  gonococci  at  a  single  dose, 
ylococcic  vaccine  in  chronic  gonor-  Buka  (Amer.  Jour.  Derma.,  vol.  xv^ 
rhea  were  more  frequent  than  after  pp.  72-73,  1911)  is  convinced  that  in 
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both  the  acute  and  chronic  forms  of 
gonorrhea  there  is  marked  lessening 
of  the  dangers  of  complications  in 
most  cases;  there  is  consequently  a 
marked  amelioration  of  the  subjective 
symptoms.  The  annoying  factor  of 
long-standing  gleets  has  been  so  satis- 
factorily overcome  with  the  employ- 
ment of  vaccines  that  their  use  is 
invariably  advocated  when  such  a 
sequel  is  found  to  gonococcal  infec- 
tion. This  writer  desires  to  warn 
enthusiasts  against  permitting  them- 
selves to  believe  that  vaccines  were 
ever  intended  to  entirely  supplant 
other  methods '  of  treatment.  Their 
proper  use  is  in  conjunction  with  the 
regular  methods  of  treatment,  and  em- 
ployed in  this  way  results  are  en- 
couraging. 

Ockley  (Ohio  State  ]\Ied.  Jour.,  vol. 
vii,  pp.  25-27,  Jan.,  1911  j  has  found, 
as  a  result  of  treating  15  cases  with 
gonococcus  vaccine,  that  his  results 
have  been  far  better  than  the  results 
in  similar  cases  in  past  years  without 
the  use  of  vaccines.  The  initial  dose 
must  depend  upon  the  acuteness  of 
the  symptoms  and  the  power  of  the 
vaccine.  Fifty  to  100  million  has 
been  the  usual  initial  dose,  and  suc- 
ceeding doses  have  depended  upon 
the  results  obtained  by  the  first  dose. 
In  1  case  400  million  were  used  at  a 
single  dose  without  bad  results  or  un- 
pleasant complication. 

Swinburne  (Trans,  of  the  Amer. 
Ass'n  Gen.-Ur.  Surg.,  vol.  v,  pp.  252- 
261,  1910)  has  used  gonococcus  vac- 
cine in  doses  of  100  to  500  million. 
This  writer  cannot  recall  a  single 
case  where  there  was  any  local  re- 
action or  any  of  the  untoward  re- 
actions that  were  reported  when 
vaccines  were  first  used.     His  general 


opinion  of  bacterial  vaccines  in 
genitourinary  practice  is  ver\-  favor- 
able, especially  with  regard  to  com- 
plications. 

Urethritis. — AA'illiam  ]\Iurrel  (Edin- 
burgh ]\Ied.  Jour.,  vol.  ii,  pp.  298-308, 
1910)  has  treated  3  cases  of  gonor- 
rheal urethritis.  The  doses  in  these 
cases  ranged  from  5  to  200  million. 
There  was  marked  improvement  in 
each  case. 

Read  (Amer.  Med.,  No.  8,  N.  S., 
vol.  vi,  pp.  494-499,  Sept.,  1911)  has 
treated  6  cases  of  acute  gonorrhea 
with  autogenous  and  stock  vaccine. 
The  doses  ranged  from  10  to  100  mil- 
lion at  three-  to  five-  day  intervals. 
In  no  case  were  the  vaccines  of  bene- 
fit. The  vaccines  seemed  to  be  of 
positive  benefit  in  1  case  of  Cowperitis 
sfter  incision  and  evacuation  of  pus. 
There  had  been  no  improvement 
alter  two  weeks'  rest  in  bed.  Seven 
chronic  cases  treated  had  been  under 
observation  for  a  year  or  more.  In  5 
of  these  which  had  resisted  all  treat- 
ment for  many  months  the  employ- 
ment of  vaccines  in  conjunction  with 
some  measures  which  had  been  used 
unsuccessfully  formerly  was  followed 
by  the  disappearance  of  the  disease 
within  twelve  to  twenty  weeks.  Four 
of  these  '"'cured"  cases  haA'e  been 
married  over  six  months  without 
signs  of  infection  in  themselves  or 
w4ves. 

Palmer  (Med.  Record,  Ixxix,  Z'^7 , 
Feb.  25,  1911)  has  had  favorable  re- 
sults from  the  use  of  stock  vaccines  in 
the  treatment  of  acute  gonorrhea.  He 
has  treated  in  all  about  50  cases  in  a 
period  extending  over  two  years.  The 
results  have  varied  somewhat  with 
the  technique  employed  and  the 
general  results  strongly  favor  the  use 
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of  vaccine  in  these  conditions.  In 
earlier  cases  doses  were  used  which 
later  would  have  been  considered  too 
large.  At  first  5  minims  of  a  vaccine 
containing  50  million  bacteria  per  c.c. 
was  the  dose.  This  was  usually  fol- 
lowed by  a  slight  reaction  and  an  in- 
crease of  the  discharge  succeeded  in 
a  day  or  two  by  a  marked  decrease. 
When  the  discharge  was  reduced  to  a 
few  drops  of  a  thin,  watery  secretion, 
it  was  found  difficult  to  do  more  than 
this.  Then  the  doses  were  increased 
as  rapidly  as  possible,  running  up  as 
high  as  4  c.c.  at  a  single  injection. 
The  writer  now  believes  that  such 
'doses  were  much  too  large.  In  1  case 
cited  the  last  dose  was  3  c.c.  with  no 
further  decrease  in  the  discharge. 
The  injections  were  then  stopped  and 
the  discharge  ceased  within  twoi 
weeks  of  the  last  injection.  At 
present  he  is  using  2  minims  of  a  50 
million  vaccine  with  an  interval  of 
seven  days.  The  doses  are  not  in- 
creased except  in  occasional  cases,  and 
then  only  when  it  seems  obvious 
that  recovery  is  not  to  be  obtained 
otherwise. 

Livermore  (Southern  Med.  Jour., 
vol.  iv.  No.  4,  pp.  350-351,  May,  1911) 
says  that,  as  far  as  a  case  of  very 
acute  or  chronic  anterior  or  posterior 
gonorrhea  is  concerned,  his  experi- 
ence has  convinced  him  that  gonococ- 
cic  vaccine  as  a  cure  is  absolutely  worth- 
less. He  has  used  it  in  all  doses  and  at 
variable  intervals,  and  in  no  case  could 
he  effect  a  cure  or  show  a  modicum 
of  improvement.  On  the  other  hand, 
some  of  the  complications  of  both 
acute  and  chronic  gonorrhea  some- 
times yield  promptly  and  satisfac- 
torily to  the  administration  of  the 
vaccine.    The  complications  in  which 


the  vaccine  has  given  the  best  results 
in  his  hands  are  epididymo-orchitis, 
arthritis,  and  prostatitis.  In  epi 
didymo-orchitis  the  initial  dose  is 
usually  25  million  and  increased  25  to 
50  million  at  each  subsequent  injec- 
tion. The  interval  between  injections 
should  not  be  less  than  four  days,  as 
a  transient  increase  in  the  pain  in 
epididymo-orchitis  and  arthritis  has 
been  noted  when  the  injections  have 
been  given  oftener  than  every  four 
days. 

Cunningham  (Trans.  Amer.  Asso. 
of  G.-U.  Surg.,  vol.  V,  pp.  293,  324, 
1910)  reports  4  cases  of  chronic 
prostatitis  and  seminal  vesiculitis 
treated  with  vaccines  which  were  not 
benefited. 

Two  cases  of  follicular  acute  and 
subacute  prostatitis  came  under  the 
observation  of  Friedlander  and  Reiter 
(Derma.  Zeits.  18,  pp.  75-77,  1911). 
Both  were  favorably  influenced  by 
vaccine  therapy.  After  nine  injec- 
tions there  was  a  marked  amelioration 
of  symptoms — desire  for  micturition, 
pressure,  intestinal  fullness,  sharp 
pains,  subjective  sensations,  painful 
micturition,  etc. 

Mixed  Infections. — In  the  treat- 
ment of  chronic  urethritis  and  pros- 
tatitis it  must  be  remembered  that 
mixed  infections  are  the  rule.  The 
chief  role  of  the  gonococcus  seems  to 
be  to  make  the  soil  suitable  for  the 
growth  of  other  bacteria.  The  other 
bacteria  commonly  found  are  strep- 
tococci, staphylococci,  colon  bacilli, 
and  diphtheroids.  A  mixed  vaccine 
should  be  used  when  the  condition  is 
of  more  than  a  few  weeks'  standing. 

Buka  (Amer.  Jour.  Derma.,  pp.  74- 
82,  Feb.,  1910)  reports  a  case  of 
chronic  urethral  discharge  which  mi- 
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croscopic  examination  demonstrated 
was  due  to  mixed  gonococcic  and 
streptococcic  infection.  The  dis- 
charge, which  was  profuse,  thin,  and 
glairy,  had  continued  for  over  a  year 
and  did  not  yield  to  treatment.  The 
case  presented  a  long  prepuce,  which 
called  for  circumcision.  The  patient 
was  put  on  the  regular  internal  and 
local  treatment  for  gonorrhea,  and  an 
initial  dose  of  100  million  each  stock 
gonococcic  and  streptococcic  vaccine 
was  given.  This  dose  Avas  repeated 
three  days  later,  but  six  other  in- 
jections were  of  gonococcic  vaccine 
alone.  After  the  seventh  injection 
(the  fifth  of  gonococci  alone),  the  dis- 
charge had  completely  disappeared. 
A  week  after  the  eighth  and  last  dose, 
the  prepuce  was  circumcised  and  the 
wound  healed  by  primary  intention. 
No  complications  developed,  and  re- 
covery was  considered  complete. 
The  intervals  between  doses  were 
three,  three,  three,  four,  two,  four,  and 
three  da3^s. 

Eyre  and  Stewart  (The  Lancet,  pp. 
76-81,  July  10,  1909)  says  that:  "A 
chronic  urethral  inflammation  is  not, 
as  a  rule,  a  simple  infection.  The 
ravages  of  the  gonococcus  over  a  long 
period  leave  the  superficial  and  deeper 
layers  of  the  urethral  mucous  mem- 
brane in  a  condition  little  calculated 
to  resist  the  invasion  of  other  organ- 
isms or  to  encompass  the  destruction 
of  the  gonococci  themselves.  It  is  not 
surprising  to  find  that  the  presence  of 
the  gonococcus  alone,  in  eases  of 
chronic  urethritis  or  cervicitis  of  nine 
months'  duration  or  longer,  is  the  ex- 
ception rather  than  the  rule." 

Rush  (Gulf  States  Jour,  of  ^led. 
and  Surg,  and  Mobile  Med.  and  Surg. 
Jour.,  Oct.,   1909)    reports  a   case  of 


chronic  gonorrhea  in  which  there  was 
a  history  of  several  attacks  of  acute 
gonorrhea,  one  of  these  attacks 
having  been  accompanied  b}^  prosta- 
titis, and  epididymitis.  The  patient 
suffered  from  an  aching,  dull  sensa- 
tion in  prostate,  and  in  damp  weather 
had  rheumatic  pains  in  elbows  and 
shoulders.  For  ten  days  prior  to 
coming  under  treatment  he  had  pro- 
fuse urethral  discharge,  burning  sen- 
sation on  micturition,  pain  in  left 
testicle,  and  pain  in  elbows,  ankles, 
and  wrists.  Microscopic  examina- 
tion showed  mixed  infection  of  gono- 
cocci and  staphylococci  in  the  urine 
as  well  as  in  the  heavy,  yellowish 
discharge  coming  from  the  meatus. 
Gonococci  were  found  in  the  thickish 
brown  pus,  Avhich  exuded  from  the 
urethra  during  local  treatment.  In- 
jections of  50  million  stock  gonococcic 
and  100  million  stock  staphylococcic 
vaccines  were  given  for  a  period  of 
three  months,  in  conjunction  with 
other  treatment.  The  gonococcic 
vaccine  was  injected  every  third  day, 
and  the  staphylococci  every  fifth  day. 
Rush  says  :  "The  patient  'has  gained 
in  weight,  feels  better  than  in  five 
years,  has  no  rheumatic  pains  and  no 
morning  drop,  nor  shreds  in  urine." 
The  case  was  discharged  as  cured  at 
the  end  of  the  third  month  of  treat- 
ment, and  two  thorough  examinations 
proved  negative. 

Epididymitis. — Friedlander  and 
Reiter  (Derma.  Zeits.,  18,  pp.  75-77, 
1911)  have  treated  125  cases  of  acute, 
subacute,  and  chronic  gonorrheal 
epididymitis  with  polyvalent  vaccines 
according  to  Wright's  directions 
(Reiter's  vaccine  was  used,  prepared 
according  to  Wright).  Doses  began 
with  0.2  c.c.  and  if  there  was  no  rise 
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in  temperature  they  were  increased 
at  intervals  of  two  or  three  days — 0.4, 
0.6,  0.8,  1.0  c.c.  No  marked  systemic 
disturbances  were  noted;  occasionally 
some  restlessness,  slig'ht  perspiration, 
and  a  little  headaclfe  were  noticed. 
There  w^as  never  albumin  in  the  urine. 
In  only  1  of  the  25  cases  an  erythema 
the  size  of  small  plate  developed. 
The  injections  themselves  caused  no 
pain,  but  from  twelve  to  eighteen  or 
twenty-four  hours  after  injection  the 
affected  organ  became  acutely  red, 
the  skin  shiny,  and  there  was  a  slight 
intrease  in  the  painfulness  and  swell- 
ing" of  the  inflamed  area.  The  authors 
considered  these  findings  as  a  "local 
vaccination."  This  they  consider 
especially  important.  Within  several 
days  resorption  of  the  infiltration  oc- 
curred. The  authors  have  never  had 
a  case  of  tuberculous  epididymitis 
upon  which  gonococcus  infection, 
supervened,  but  they  feel  certain  that 
vaccine  treatment  clears  up  epididy- 
mitis- more  quickly  than  any  other 
treatment. 

In  conclusion  they  state  that  vac- 
cine treatment  gives  exceptionally 
good  results  in  acute  epididymitis  and 
satisfactory  results  in  subacute  gonor- 
rheal follicular  prostatitis,  in  which  case 
the  course  of  disease  is  at  least  always 
shortened.  If  this  is  supported  by 
other  therapeutic  measures,  results  are 
always  good,  but  in  cases  of  subacute 
anterior  and  posterior  urethritis,  in 
gonorrheal  urethrocystitis,  the  vaccine 
treatment  does  as  yet  not  compare 
favorably  with  the  silver  injections. 

Gonococcic  Arthritis.  —  According 
to  Murrell  (Practitioner,  523,  vol. 
Ixxxviii,  1,  pp.  34-45,  Jan.,  1912): 
"The  popular  term  'gonorrheal  rheu- 
matism'   has    been    gradually    super- 


seded by  'gonorrheal  arthritis,'  or,  to  be 
more  precise,  by  'gonococcic  arthritis.' 
'Urethral  arthritis'  has  been  suggested, 
but  has  met  with  little  favor.  All  these 
names  are  open  to  objection,  chiefly  on 
the  grounds  that  the  arthritis  is  com- 
monly a  synovitis,  and  that  in  the 
chronic  forms  the  organism  is  not  the 
gonococcus  but  some  later  develop- 
ment in  the  bacterial  world.  The  joint 
changes  are  indications  of  a  general 
gonococcic  invasion  characterized  not 
only  by  arthritis  but  by  iritis,  sclerotitis, 
endocarditis,  pericarditis,  peritonitis, 
localized  pleurisy,  metritis,  salpingitis, 
meningitis,  and  inflammation  of  the 
fibrous  tissues  generally.  This  list  is 
by  no  means  complete,  and  one  of 
my  students  enumerated  forty  com- 
plications of  gonococcic  urethritis  of 
many  of  which  he  has  had  practical 
experience." 

After  discussing  the  usual  methods 
of  treatment,  he  concludes :  "The  only 
effective  method  of  treating  gonococcic 
arthritis  is  by  vaccine  therapy,  and  that 
with  certain  reservations.  The  ordi- 
nary stock  gonococcic  vaccine  is  of  very 
little  value.  I  recently  saw  a  man  who 
for  many  weeks  had  been  treated  on 
these  lines  without  benefit,  the  explana- 
tion being  that  his  gonococci  had  long 
since  disappeared  and  had  been  re- 
placed by  a  diphtheroid  bacillus,  which 
was  the  cause  of  the  mischief.  Some- 
what better  results  are  obtained  by 
vaccine  prepared  from  a  recent  alien 
gonococcic  urethritis,  but  even  that 
leaves  much  to  be  desired.  These  vac- 
cines are  usually  composed  of  several 
strains,  but  I  am  not  in  favor  of  this 
particular  form  of  polypharmacy.  As 
far  as  possible  I  discard  alien  vaccines 
r;nd  use  only  autovaccines,  for  the  anti- 
dote prepared  from  the  patient  himself 
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is  of  infinitely  more  value  than  a  remedy 
obtained  from  an  unknown  source. 

"In  some  cases  I  have  used  large 
doses,  even  up  to  500  million,  every 
three  or  four  days.  It  is  said  that  the 
dose  for  the  urethritis  should  be  75 
million,  for  the  iritis  250  million,  and 
for  the  arthritis  500  million,  but  I  do 
not  endorse  the  action  of  the  medical 
man  who  gave  an  initial  dose  of  825 
million.  I  am  in  accord  with  Hartwell, 
who  finds  that  autogenous  vaccines  are 
valuable  in  all  stages  of  gonococcic 
arthritis  except  when  ankylosis  has  oc- 
curred. As  a  detail  many  patients  have 
an  objection  to  being  inoculated  with 
gonococci  obtained  from  people  respect- 
ing whose  moral"  character  they  have  no 
information.  I  have  treated  many  cases 
with  alien  vaccines,  the  doses  of  the  in- 
jections being  gradually  increased  from 
5  to  200  million.  The  number  of  injec- 
tions given  ranged  from  8  to  25,  but 
in  a  chronic  case  this  is  inadequate.*  In 
3  recent  cases  the  number  of  days  in 
the  hospital  was  67,  76,  and  114,  re- 
spectively. Better  results  are  obtained 
by  autotherapeutical  inoculations;  the 
actual  organism  causing  the  arthritis  is 
isolated  and  the  results  are  naturally 
more  satisfactory.  In  a  case  of  gono- 
coccic arthritis  of  four  months'  dura- 
tion treated  with  an  autovaccine,  the 
organism  being  a  diphtheroid  bacillus 
obtained  from  the  urethra,  the  first  in- 
jection of  5  million  was  given  on  June 
1st  and  was  gradually  increased  to  50 
million.  By  the  end  of  July  20  injec- 
tions had  been  given  and  the  condition 
was  cured. 

"Valuable  as  are  inoculations  they 
are  not  everything,  and  there  is  still 
scope  for  the  ministrations  of  the  sur- 
geon. I  recently  saw  a  case  of  gono- 
coccic arthritis  in  which  heterovaccines 


and  autovaccines  carried  out  for  a  long 
period  and  with  the  most  careful  atten- 
tion to  detail  failed  to  eifect  an  improve- 
ment. A  surgeon  was  requisitioned, 
who  by  dilation  of  the  urethra  under  an 
anesthetic  removed  the  focus  of  infec- 
tion, allowing  the  antidotal  treatment 
to  exert  its  influence." 

Myers  (Amer.  Jour.  Derma.,  vol. 
XV,  pp.  196-197,  1910)  injects  as  the 
initial  dose  for  the  treatment  of  gonor- 
rheal rheumatism  50  million  killed 
gonococci.  Two  or  three  days  later 
he  gives  100  million  and  if  necessary 
a  third  or  fourth  injection,  each  in- 
creasing in  strength.  He  also  recom- 
mends the  use  of  gonococcus  vaccine 
for  the  treatment  of  epididymitis  and 
orchitis. 

Schmidt  (Trans.  Amer.  Ass'n  G.-U. 
Surg.,  vol.  V,  pp.  261-281,  1910)  uses 
gonococcus  vaccine  in  doses  of  10  to  30 
m.illion  in  acute  conditions,  while  in 
subacute  and  chronic  the  amounts  are 
30  to  50  million.  He  believes  an  inter- 
val of  five  days  is  optimum.  In  his 
conclusions  he  states  that  vaccine 
therapy  has  given  satisfactory  results  in 
true  gonorrheal  arthritic  conditions, 
where  undoubted  metastatic  complica- 
tions are  present  and  where  gonococ- 
cemia  is  probably  also  present.  In  very 
acute  attacks  especially  good  results 
were  noted,  although  it  is  to  be  recom- 
mended also  in  the  subacute  and  chronic 
cases. 

In  7  out  of  10  cases  of  joint  and 
tendon-sheath  infection  treated  by  Read 
(Amer.  Med.,  No.  8,  N.  S.,  vol.  vi,  pp. 
494-499,  Sept.,  1911)  the  results  were 
direct  and  positive.  Even  twenty-four 
hours  after  the  first  inoculation  there 
was  distinct  improvement.  The  writer 
concluded  that  stock  vaccines  are  seem- 
ingly as  efficient  as  autogenous  vaccines, 
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but  wlieu  these  fail  autogenous  should 
be  tried.  Vaccines  in  acute  gonorrhea 
are  of  no  value.  In  one  subacute  case 
they  were  seemingly  of  benefit.  In  ob- 
stinate clironic  cases  they  are  of  use  in 
conjunction  with  other  measures.  In 
gonorrheal  rheumatic  conditions  they 
are  of  positive  worth  ;  often  their  re- 
sults are  directly  brilliant  and  no  case 
of  gonorrhea  with  complication  should 
be  denied  the  early  employment  of  this 
remedy. 

HartW'cll  (Ann.  of  Surg-.,  Nov., 
1909)  reviews  51  cases  of  gonorrheal 
arthritfs  treated  with  gonococcus 
vaccines.  '  These  were  cases  in 
the  Massachusetts  General  Hospital. 
Vaccines  killed  by  heating  to  60°  C. 
for  one  hour  were  compared  with  vac- 
cines prepared  without  the  use  of 
heat.  No  striking  differences  were 
noted.  The  patients  with  acute  con- 
ditions were  inoculated  more  fre- 
quently and  received  smaller  amounts 
than  the  more  chronic  ones.  They 
received  doses  ranging  from  10  to  25 
million  and  progression  was  made  up 
to  100  million.  The  doses  were  given 
at  intervals  of  from  two  to  four  days 
in  the  acute  cases,  and  every  five 
days  to  a  week  in  the  more  chronic 
ones.  In  the  chronic  conditions  the 
amount  was  often  pushed  up  to  500 
to  600  million.  Thirty-one  or  more 
than  half  the  cases  were  seen  when 
the  acute  inflammation  had  subsided. 
They  came  for  treatment  at  periods 
A'arying  from  one  month  to  a  year 
after  the  acute  attack.  The  joints 
were  swollen,  stiff,  and  painful  when 
used.  In  27  of  these  cases  the  result 
of  treatment  was  successful  and  the 
patients  w^ere  discharged  with  com- 
plete functionating  joints  without  dis- 
ability.     They    have    all    reported   at 


intervals  of  from  a  month  to  a  year 
after  their  discharge,  and  in  all  the 
perfect  joint  function  has  been  main- 
tained. Twenty  of  the  cases  were 
seen  a  few  days  after  the  onset  o£ 
their  joint  symptoms.  Eleven  of 
these  were  simple  hydrops;  all  were 
polyarticular  except  one.  Vaccines 
diminished  their  pain  and  hastened 
resolution.  Only  3  of  the  patients 
■did  not  recover  with  perfect  results. 
In  9  of  the  acute  cases  the  process  in 
the  joints  had  become  purulent  or 
seropurulent,  with  infiltration  of  the 
periarticular  structures.  They  were 
all  monoarticular;  6  of  these  re- 
covered with  joints  which  were  cap- 
able of  complete  free  motion.  In  2  of 
them  which  were  both  suppurations 
in  the  knee-joint  some  slight  thick- 
ening remained  as  late  as  five  months 
after  their  discharge,  but  these  afford 
no  obstacle  to  joint  function.  Three 
of  these  9  cases  had  more  or  less 
joint  disability  after  their  discharge. 

In  arthritis  the  initial  dose  given  by 
Livermore  (Southern  Med.  Jour.,  vol. 
iv.  No.  4,  pp.  350-351,  May,  1911)  is 
usually  50  million  and  an  increase  of 
50  million  each  time.  Gratifying  re- 
sults have  been  obtained  in,  this  dis- 
tressing condition.  In  the  treatment 
of  gonorrhea  in  women  he  has  several 
times  noted  cases  that  seemed  to  be 
benefited  by  the  vaccine,  although 
this  may  have  been  a  coincidence.  In 
his  experience  gonococcus  vaccine 
has  not  proven  a  prophylactic  against 
the  occurrence  of  complications,  as 
he  has  often  seen  them  develop  after 
the  vaccine  has  been  used. 

Cunningham  (Trans.  Amer.  Asso. 
of  G.-U.  Surg.,  vol.  V,  pp.  293-324, 
1910)  has  treated  29  patients  suffering 
with  various  forms  of  gonofrheal  in- 
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fection.  He  used  both  stock  and 
autogenous  vaccines.  The  dosage  in 
acute  febrile  cases  varied  from  2^/^  to 
10  million  and  in  chronic  cases  from 
10  to  75  million.  An  injection  of  100 
million  was  sometimes  given  for 
diagnosis.  In  the  patients  with 
gonorrheal  rheumatism  the  vaccines 
did  not  appear  to  shorten  the  febrile 
period,  but  the  patients  were  more 
comfortable  and  may  have  had  less 
pain  in  the  joints  when  small  doses 
of  vaccine  were  used.  No  joints  that 
were  not  already  involved  became  in- 
volved later.  In  the  postfebrile  cases 
almost  immediate  alleviation  of  the 
symptoms  after  the  first  dose  or  two 
was  generally  noted.  Massage  has 
been  of  value  in  several  cases  where 
stiffness  persisted.  Those  cases  hav- 
ing a  urethral  discharge  have  either 
cleared  up  or  improved  considerably 
during  treatment;  whether  or  not  this 
was  due  to  the  vaccines  cannot  be 
said,  as  local  treatment  was  always 
given. 

Eyre  and  Stewart  (The  Lancet,  pp. 
76-81,  July  10,  1909)  report  that  "the 
effect  of  vaccines  was  practically  iden- 
tical in  all  cases.  In  from  twelve 
to  twenty-four  hours  after  the  ad- 
ministration of  5  to  10  million  the  af- 
fected joints  were  subjectively  more 
painful,  and  in  many  cases  dis- 
tinctly more  swollen,  red,  and  tender, 
and  movements  more  limited.  These 
symptoms  correspond  with  the  nega- 
tive phase.  In  from  thirty-six  to 
forty-eight  hours  symptoms  cleared 
up,  pain  and  tenderness  passed  off, 
and  movements  became  much  more 
free."  Some  of  these  cases  were 
treated  with  stock  vaccines  and  some 
with  autogenous  preparations. 

Maini  (La  Presse  medicale,  p    40, 


January  16,  1909)  found  that  in  doseS 
of  less  than  1  million  the  vaccine  was 
ineffective,  but  that  when  given  in 
this  dose  it  caused  a  marked  decrease 
in  the  painfulness  of  the  joints.  Im- 
mediately after  the  injections  there 
was  a  temporary  increase  in  the  pain, 
lasting  only  a  few  hours;  and  this  re- 
action he  considers  a  valuable  means 
of  distinguishing  between  gonorrheal 
arthritis  and  that  due  to  other  causes. 

Jack  (The  Lancet,  p.  575,  Feb.  26, 
1910)  reported  4  cases  of  gonorrheal 
arthritis  successfully  treated  with 
gonococcic  vaccine.  He  gave  doses 
at  intervals  of  four  or  live  days,  be- 
ginning with  4  million  and  increasing 
by  2  million  until  a  maximum  of  10 
million  was  reached.  The  time  for 
the  completion  of  cure  in  these  4 
cases  varied  from  four  to  eight  weeks. 

Robinson  (Amer.  Jour,  of  Urol.,  pp. 
110-112,  March,  1909)  reports  a  case 
of  gonorrheal  arthritis  treated  for  a 
week  with  very  large  doses  of  calx 
sulphurata  and  arsenic  sulphide,  and 
inunctions  of  ung.  Crede,  but  the 
results  were  practically  nil.  He  then, 
started  to  use  gonococcus  vaccine, 
and  after  the  eighth  injection  the 
patient  was  able  to  walk  freely,  stat- 
ing that  in  three  years  he  had  not 
been  so  free  from  pain.  The  swelling 
of  the  knees  and  around  the  ankles 
was  almost  completely  gone.  Three 
injections  of  25  million  each  and  five 
of  50  million  each  were  given.  No 
other  remedies  whatsoever  were  em- 
ployed. 

Ebright  (Amer.  Jour.  Urol.,  pp. 
110-112,  Mar.,  1909)  reports  a  case 
of  gonorrheal  arthritis  successfully 
treated  with  gonococcic  vaccine.  He 
says :  "The  action  of  dead  cultures 
of  gonococci  in  cases  of  arthritis  in 
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the  relief  of  symptoms,  especially 
pain,  is  often  very  prompt,  sometimes 
dramatically  so,  as  the  following  in- 
stance illustrates:  A  teamster,  31 
years  old,  came  to  our  wards  having- 
had  urethritis  one  month  and  very 
severe  pain  in  both  knees  for  four 
days.  Examination  showed  that  both 
knee-joints  contained  much  fluid, 
were  very  painful  and  so  exquisitely 
tender  that  the  slightest  jar  caused 
the  patient  to  wince  pitiably.  One 
knee-joint  was  aspirated  and  40  c.c. 
of  turbid  fluid  were  withdrawn,  in 
which  gonococci  were  easily  demon- 
strable. The  next  morning  the  relief 
following  the  removal  of  the  fluid  had 
gone,  the  aspirated  joint  was  as  tense 
as  before,  both  knees  being  greatly 
distended  with  fluid  and  causing  as 
much  suffering  as  ever.  Salicylates 
in  large  doses  had  no  effect  and  were 
discontinued.  Ten  million  dead  gono- 
cocci were  given  subcutaneously  in 
the  arm,  and  the  interne  was  in- 
structed to  withdraw  the  fluid  from 
both  knee-joints  the  following  morn- 
ing if  the  condition  was  no  better. 
This,  however,  proved  to  be  unneces- 
sary. By  the  end  of  twenty-four 
hours  the  clinical  picture  was  entirely 
changed.  The  pain  and  tenderness 
had  gone,  and  the  joints,  instead  of 
being  hot,  hard,  and  tense,  were  cool 
and  relaxed,  the  fluid  having  greatly 
receded.  By  the  end  of  six  days  the 
fluid  was  still  demonstrable,  but  the 
patient  was  walking  about  the  ward. 
He  was  given  10  million  more  dead 
gonococci,  and  within  a  few  days  no 
exudation  in  the  joints  could  be  de- 
tected. Recovery  was  considered 
complete  in  sixteen  days  after  the 
first  injection." 

Ber^hausen  (Lancet  Clinic,  pp.  55- 


61,  Jan.  16,  1909)  reports  3  cases  of 
gonorrheal  arthritis  treated  with  au- 
togenous vaccine.  The  first  case  was 
given  five  injections  at  intervals  of 
about  a  week,  the  doses  being  re- 
spectively 100,  200,  350,  420,  and  420 
million.  The  second  case  received 
five  injections  of  60,  200,  200,  350,  and 
350  million,  respectively.  The  inter- 
vals were  four,  six,  seven,  and  seven 
days.  The  third  case  was  given  two 
injections  (20  million  each)  of  a  stock 
vaccine,  two  days  apart,  without  im- 
provement. A  month  later,  60  mil- 
lion of  an  autogenous  vaccine  was 
given,  followed  within  three  days  by 
relief  from  pain.  A  dose  of  200  mil- 
lion was  then  given,  followed  a  week 
later  by  360  million,  and  after  another 
week  by  440  million. 

Pyosalpinx. — Some  gratifying  re- 
sults have  been  obtained  by  Palmer 
(Med.  Record,  Ixxix,  337,  1911)  in 
gonorrheal  pyosalpinx,  both  in  acute 
cases  and  in  acute  exacerbations. 
Four  patients  have  been  treated,  but 
since  all  of  them  were  satisfied  with 
the  improvement  they  made  and  with- 
drew from  further  treatment  before 
all  signs  of  the  disease  were  gone  the 
results  can  only  be  recorded  as  symp- 
tomatic cures.  Even  this  result  was 
very  gratifying,  as  all  of  them  would 
have  required  hysterectomy  if  vac- 
cines had  not  been  used.  The  doses 
given  one  of  these  patients  were  4 
minims  of  the  vaccine  (1  c.c.  =  50 
million)  administered  every  other  day 
for  a  week  and  then  twice  a  week. 
At  the  time  she  refused  further  treat- 
ment the  tubes  were  two  small,  hard 
strings ;  leucorrhea  was  small  in 
amount,  and  showed  no  gonococci. 
Favorable  results  have  also  been  ob- 
tained in  2  cases  of  gonorrheal  rheu- 
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matism  and  in  1  of  gonorrheal 
conjunctivitis. 

Vulvovaginitis. — Among  the  earl- 
iest reports  of  work  done  in  this  coun- 
try with  gonococcus  vaccine  was  that 
by  Butler  and  Long  (Jour.  Amer. 
Med.  Assoc,  pp,  744-747,  Mar.  7, 
1908),  and  later  by  Butler  (Interstate 
Med.  Jour.,  pp.  510-514,  July,  1910). 
Butler  and  Long  state  that  they  varied 
the  dosage  in  different  cases  and  that 
no  positive  amount  could  be  advised; 
but  that  the  immunizing  response  to 
a  given  dose  must  be  investigated  in 
each  case  as  indicated  by  the  index, 
doses  either  too  large  or  too  small 
causing  little  or  no  response. 

Inoculations  were  usually  repeated 
every  five  or  six  days.  Dr.  Butler, 
in  a  further  report  of  the  work  in 
continuation  of  that  done  by  himself 
and  Dr.  Long  says:  "We  found  that 
cases  got  along  well,  as  indicated  by 
the  index  and  clinical  improvement, 
on  doses  between  5  and  10  million ; 
and  we  believe  that  an  average  dose 
for  beginning  treatment  was  from  10 
to  25  million ;  and  that  this  dose 
might  be  increased  if  desired,  but  that 
we  obtained  our  best  results  with, 
doses  of  from  5  to  50  million.  .  .  . 
We  decided  that  a  patient  should  be 
inoculated  at  least  every  fifth  day 
during  treatment." 

Their  first  report  covers  12  cases. 
In  4  of  these  cases  the  clinical  ap- 
pearance of  gonorrhea  disappeared  in 
from  ten  to  twenty-one  days,  in  5 
cases  a  longer  period  of  treatment 
was  required,  and  in  3  particularly 
stubborn  cases  the  discharge  finally 
ceased.  Their  second  report  covers 
25  cases — 12  acute  and  13  chronic. 
Seventy-five  per  cent,  of  the  acute  re- 
covered  and  the  other  25   per   cent. 


showed  improvement;  85  per  cent,  of 
the  chronic  cases  recovered. 

Churchill  and  Soper  (Jour.  Amer. 
Med.  Assoc,  vol.  li,  p.  1908)  report 
the  treatment  of  vulvovaginitis  in 
hospital  practice  with  stock  vaccines. 
Of  41  cases  inoculated  it  was  possible 
to  continue  the  treatment  in  only  18 
cases,  the  other  children  having  been 
removed  from  the  hospital  by  their 
parents  before  treatment  was  com- 
plete. Of  these  18  cases  16  were 
cured,  the  time  of  treatment  ranging 
from  two  to  seventy-seven  days ; 
average  nineteen  days.  "A  patient 
has  been  called  'cured'  when  all  dis- 
charge has  ceased  and  when  four 
successive  bacteriologic  examinations 
of  smears  taken  from  the  vagina 
failed  to  show  the  specific  organism." 

Alice  Hamilton  (Jour.  Inf.  Dis., 
vol.  V,  pp.  158-172,  Mar.  30,  1908) 
says :  "We  have,  then,  7  chronic 
cases  in  which  local  treatment  had 
been  given  a  fair  trial,  sometimes  a 
very  extended  trial,  and  had  failed  to 
bring  about  improvement.  One  of 
our  7  (Case  II)  proved  refractory  to 
inoculations  also,  and  she  evidently 
represents  that  very  obstinate  form  of 
gonorrhea  in  childhood  which  is  most 
dangerous  because  so  seldom  recog- 
nized. The  other  6  cases  improved 
decidedly  under  the  injections  of 
killed  gonococci,  as  is  shown  by  the 
fact  that,  while  the  average  duration 
of  vaginal  discharge  prior  to  treat- 
ment (in  the  5  cases  in  which  this 
could  be  ascertained)  was  a  little  less 
than  four  months,  the  average  dura- 
tion after  treatment  was  not  quite 
three  weeks.  It  is  not  claimed  that  a 
permanent  cure  was  effected  in  any  of 
these  children.  The  experience  of  all 
who  have  carefully  studied  this  dis- 
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ease  is  that  recurrences  are  to  be  ex- 
pected after  apparent  recovery.  It  is 
only  claimed  that  the  disease  can  at 
least  be  temporarily  controlled  by 
raisins'"  the  opsonic  index  to  the  gono- 
coccus  through  the  injection  of  dead 
gonococci. 

"Even  if  the  progress  under  in- 
oculations were  no  more  rapid  than 
that  caused  by  the  usual  methods  of 
local  treatment,  there  w^ould  still  be 
decided  advantages  ■  in  its  favor. 
Everyone  recognizes  the  drawbacks 
to  local  treatment  in  babies  and  little 
girls;  a  treatment  almost  impossible 
in  any  place  but  a  hospital,  and  not 
free  from  risk  even  there.  Bumm 
stated  that  he  had  seen  all  the  symp- 
toms of  an  acute  peritonitis  follow  the 
administration  of  a  vaginal  douche  in 
a  little  girl,  and  while  such  an  event 
can  hardly  be  regarded  as  anything" 
but  most  exceptional,  it  must  be  ad- 
mitted that  there  is  some  risk  of 
driving  the  infection  up  into  the 
cavity  of  the  uterus.  Aside  from  this, 
there  is  the  less  serious  risk  of  pro- 
ducing slight  mechanical  injuries  and 
of  inducing  the  habit  of  masturbation, 
both  of  which  would  result  in  pro- 
longing the  course  of  the  disease.  In 
our  cases  douching  was  suspended 
soon  after  the  inoculations  were 
begun,  and  it  was  evident  that  not 
only  was  the  progress  of  the  case 
not  retarded  thereby,  but  in  some  in- 
stances it  was  hastened.  Three  little 
girls  had  been  incorrigible  masturba- 
tors  as  long  as  they  were  given 
vaginal  douches,  but  when  the  latter 
Avere  abandoned  they  seemed  to  have 
no  further  temptation  to  this  habit — 
a  change  which  certainly  contributed 
to  their  recovery. 

"In  7  of  the  acute  cases  and  in  5  of 


the  chronic  cases  the  opsonic  index 
Avas  followed,  and  the  injections  of 
dead  gonococci  were  given  according 
to  the  index.  The  interval  between 
injections  was  at  first  from  five  to 
seven  days ;  then,  as  we  noticed  that  a 
second  rise  in  the  index  sometimes 
occurred  if  the  injections  did  not  fol- 
low each  other  too  rapidly,  we  length- 
ened the  interval  to  eight  or  nine 
days.  Those  children  whose  indices 
were  not  studied  were  injected 
regularly  according  to  this  rule. 

'Tn  our  experience  it  is  advantage- 
ous to  follow  the  index  while  giving 
inoculations,  although  it  is  not  essen- 
tial. The  index  does  serve  as  a 
valuable  guide  in  determining  the 
amount  and  the  time  of  injections. 
However,  when  this  is  not  possible 
the  treatment  can  still  be  carried  out 
with  success." 

Conjunctivitis. — Ohlmacher  (Jour. 
Amer.  Med.  Assoc,  vol.  xlviii,  p.  571) 
has  treated  3  cases  of  gonorrheal  con- 
junctivitis. Two  of  them  were  cured 
while  1  was  improved.  Miller  (Glas- 
gow Med.  Jour.,  p.  356,  1908)  has  had 
favorable  results  in  the  treatment  of 
2  cases.  Eyre  believes  that  unless  the 
vaccine  is  given  with  extreme  care 
and  the  injections  are  controlled  by 
the  opsonic  index  definite  harm  may 
ensue.  He  mentions  a  case  treated 
with  gonococcus  vaccine  in  which  an 
injection  was  given  at  the  wrong 
time.  Practically  the  whole  cornea 
was  lost. 

Bryan  (Brit.  Med.  Jour.,  vol.  i,  p. 
663,  Mar.  23,  1912)  says:  "Acute 
gonococcal  conjunctivitis  is  a  disease 
of  grave  prognosis,  and  here  vaccine 
is  of  great  value.  Of  2  severe  cases 
which  I  have  treated,  in  1  a  cure  was 
obtained  in  ten  days;  in  the  other  no 
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apparent  benefit  resulted.  I  have 
treated  3  cases  of  gonococcal  ophthal- 
mia in  newborn  infants  with  doses  of 
^2  to  1  million  of  vaccine:  the  disease 
became  cured  in  each  case  without  in- 
fection of  the  cornea." 

Rubbrecht  (Bull,  de  la  Societe 
Beige  d'Ophthal.,  27,  p.  82,  1909)  re- 
ports a  case  of  systemic  gonorrhea  with 
conjunctivitis  and  keratitis  in  which 
three  doses  of  gonococcus  vaccine  (5, 
7}^,  and  10  million)  were  given  with 
excellent  results.  There  was  no  cor- 
neal ulceration,  but  when  the  con- 
junctivitis was  well  three  attacks  of 
peripheral  keratitis  occurred,  extend- 
ing over  a  period  of  one  month. 
Weeks  (Trans.  Amer.  Ophthal.  Soc, 
vol.  xii,  part  ii,  p.  598,  1910)  recom- 
mends doses  of  2}4.  to  50  million  of 
polyvalent  gonococcus  vaccine,  but 
has  found  it  of  little  value  in  acute 
infection.  Bryan  {loc.  cit.)  thinks  he 
used  too  large  doses  and  produced 
negative  phases,  from  which  there  is 
not  time  for  recovery  in  acute  cases. 
McKee  has  treated  with  vaccine  3 
cases  of  metastatic  gonococcal  in- 
flammation of  the  conjunctiva  with 
success. 

Iritis. — Eyre  and  Stewart  (The 
Lancet,  pp.  76-81,  July  10,  1909)  re- 
port 4  cases  of  gonorrheal  iritis,  giv- 
ing detailed  accounts  owing  to  "the 
importance  of  this  uncommon  com- 
plication." 

Case  I. — The  patient  had  suffered 
from  gleet  for  ten  months  in  this,  his 
third  attack  of  gonorrhea.  The  right 
pupil  was  dilated  (atropine)  and  ir- 
regular; some  chemosis;  conjunctiva 
very  injected  and  lachrymose;  no 
purulent  discharge  and  the  eye  ex- 
tremely painful.  By  the  second  injec- 
tion the  pain  had  almost  disappeared 


from  the  eye,  which  in  all  ways  ap- 
peared better.  Ten  days  after  the 
second  injection  the  patient  said  that 
the  eye  had  been  free  from  pain  for  a 
week  for  the  first  time  for  nearly  six 
months.  The  earlier  injections  had 
the  usual  efifect  on  the  urethral  dis- 
charge, which  eventually  disappeared. 
Treatment  was  carried  out  for  two 
and  a  half  months,  and  at  the  expira- 
tion of  this  time  the  iritis  was  cured 
and  the  sight  was  perfect. 

Case  II. — Present  attack  of  gonor- 
rhea contracted  five  months  ago. 
Three  recurrent  attacks  of  conjuncti- 
vitis (both  eyes),  but  no  pain  or  loss 
of  sight.  Present  attack  left  eye  only, 
starting  one  month  previously;  great 
pain,  congestion,  and  loss  of  sight. 
Conjunctiva  very  injected  (ciliary)  ; 
iris  muddy;  no  reaction  to  light;  pupil 
irregular;  cornea  hazy,  with  deposits 
in  anterior  chamber.  Pain  on  admis- 
sion very  bad,  and  getting  worse. 
Pain  relieved  within  forty-eight  hours 
of  first  injection;  gone  in  four  days; 
sight  returning;  eye  steadily  improv- 
ing; patient  feels  better  in  general 
health  two  or  three  days  after  each 
injection.  No  relief  of  pain  prior  to 
vaccine,  while  under  treatment  by 
fomentations  and  atropine. 

Case  III. — Present  attack  of  gonor- 
rhea contracted  one  month  before 
commencement  of  iritis.  Lids  in- 
jected and  swollen,  mucopurulent  dis- 
charge, but  gonococci  absent;  con- 
junctiva injected;  chemosis;  cornea 
healthy.  Eleven  days  after  admis- 
sion, arthritis  of  knee  and  elbow. 
Arthritis  well,  and  patient  discharged 
cured  in  a  month  from  first  vaccine 
inoculation. 

Case  IV. — Patient  admitted  with 
"cold"  in  the  right  eye ;  marked  con- 
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jiinctival  injection;  discharo-e;  very 
severe  pain,  especially  at  nij^ht ;  cor- 
nea cloudy  ;  pupils  dilated,  iris  dirty 
colored;  condition  t^etting  worse. 
One  nuMith  fi-om  date  of  admission, 
eye  g'reatly  improved  ;  no  discharge  ; 
iris  clear;  no  conjunctivitis;  cornea 
clear.  Pain  relieved  after  first  injec- 
tion ;    cured  after  the  second. 

Accessory  methods  of  treatment  are 
of  much  importance  in  gonococcus  in- 
fections and  the  usual  methods  of 
treatment  are  not  contraindicated. 
MacGowan  (Calif.  State  Jour,  of 
Med.,  pp.  83-84,  March,  1910)  says: 
"When  it  was  first  known  that  a  vac- 
cine could  be  prepared  from  a  gono- 
coccus  its  advent  was  hailed  with 
fervor,  and  the  long-looked-for  quick 
cure  was  believed  by  many  to  have 
been  found.  We  have  treated  quite  a 
number  of  cases  of  gonorrhea,  a  few 
with  vaccine  alone,  but  commonly 
and  always  now  with  the  remedies 
and  measures  usually  employed  in 
this  disease.  We  still  treat  all  granu- 
lar patches  in  the  urethra  by  direct 
applications  through  the  endoscope ; 
dilate  any  strictures  that  may  be 
present;  massage  the  diseased  pros- 
tate and  vesicles ;  use  urethral  and 
vesical  irrigations  and  instillations 
and  general  tonics.  But  we  do  not 
waste  time  and  money  by  administer- 
ing balsamics,  either  plain  or  in  nau- 
seous mixtures.  Vaccine  treatment 
is  to  be  added  to  the  ordinary  ap- 
proved methods  as  an  adjunct,  but  is 
not  to  be  depended  upon  as  a  specific 
method  of  curing  the  disease  in 
question." 

Ballenger  (N.  Y.  Med.  Jour.,  pp. 
21-22,  July  3,  1909)  says:  "Stale 
pus  and  retained  body  fluids  are 
poor  in  antibacterial  substances,  and 


when  possible  should  be  replaced  by 
fresh  secretions  rich  in  such  sub- 
stances. .  .  .  J  lot  urethral  irri- 
gations (1000:5000  potassium  per- 
manganate solution  with  1  dram 
sodium  chloride  and  2  drams  boric 
acid  to  2  quarts)  should  be  admin- 
istered daily  tmtil  the  purulent  dis- 
charge ceases.  .  .  .  Hot  rectal 
douches  appear  to  be  of  use  in  the 
treatment  of  prostatitis,  and  probably 
produce  their  good  effects  by  promot- 
ing a  freer  flow  of  blood  through  the 
inflamed  parts." 

Allen  ("Vaccine  Therapy  and  Op- 
sonic Treatment,"  3d  ed.,  pp.  132-133) 
says:  "The  topical  application  of 
antiseptics  to  infected  glands  and 
lacunse,  and  flushing  the  canal  with 
weak  lotions,  still  .remain  the  first  es- 
sentials to  success ;  but  they  may  find 
in  vaccine  treatment  a  most  useful 
adjuvant.  .  .  .  The  necessity  of 
preventing  access  of  other  pathogenic 
organisms  can  hardly  be  too  strongly 
insisted  on,  and  is  best  secured  by 
means  of  a  roll  of  cyanide  of  mercury 
gauze  placed  over  the  extremity  of  the 
penis.  Flushing  of  the  urethra  with 
very  weak  antiseptic  lotions  by  means 
of  an  irrigator  twice  daily  at  the  ap- 
propriate period  in  the  attack  will 
greatly  assist  the  cure." 

Ebright  (Cal.  State  Jour,  of  Med., 
pp.  184-185,  May,  1909)  says:  "Mas- 
sage of  the  prostate  in  a  chronic  case, 
where  the  opsonic  index  is  low,  will  at 
once  cause  a  sharp  positive  phase,  and 
the  same  holds  true  of  manipulation  of 
inflamed  joints." 

Eyre  and  Stewart  (The  Lancet,  pp. 
76-81,  July  10,  1909)  say,  in  regard  to 
"other  therapeutic  agents"  in  acute 
gonorrhea  :  'Tn  addition  to  the  vac- 
cine, very  dilute   solutions  of  potas- 
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slum  permanganate  were  employed  in 
a  few  cases  of  urethritis  and  vaginitis. 
Painful  joints  were  wrapped 
in  cotton-wool,  and  in  many  cases 
a  mixture  of  some  sort,  generally 
citrate  of  potash  and  sulphate  of 
magnesia  or  infusion  of  buchu,  was 
administered  by  the  mouth.  Finally, 
in  a  few  instances  of  arthritis,  mass- 
age and  radiant-heat  baths  were  em- 
ployed toward  the  end  of  treatment, 
in  order  to  increase  the  mobility  of 
the  joint." 

Ulrich  (St.  Paul  Med.  Jour.,  pp. 
361-372,  July,  1909)  advocates  "rest; 
massage  at  the  right  time,  either  ex- 
ternally along  the  urethral  tract  or 
internally  by  sounds  and  irrigation." 

Jamieson  (Therap.  Gaz.,  May  15, 
1910),  in  referring,  to  the  necessity 
of  accessory  treatment  when  using 
gonococcus  vaccine,  states :  "Many 
observers  have  given  the  vaccine  a 
trial  by  employing  it  alone  in  the 
cases  they  have  treated.  These  men 
have  given  discouraging,  or  at  least 
lukewarm,  reports  of  its  efficacy. 
They  did  not  use  other  measures 
which  would  tend  to  bring  the  anti- 
bacterial properties  of  the  blood- 
serum  in  contact  with  the  infected 
tissues." 

STAPHYLOCOCCUS. 

The  staphylococci  are  the  most 
common  pyogenic  organisms.  It  has 
been  the  tradition  in  textbooks  from 
the  early  days  to  consider  as  pyo- 
genic staphylococci  the  Staphylococcus 
pyogenes  aureus,  Staphylococcus  py- 
ogenes alhus,  and  Staphylococcus  py- 
ogenes citreus.  The  Staphylococcus 
pyogenes  citreus,  however,  is  so  rare 
that  it  scarcely  ever  need  be  con- 
sidered as  a  producer  of  pus.  The 
majority  of  those  who  have  encoun- 


tered organisms  which  would  answer 
the  description  have  been  in  consider- 
able doubt  as  to  whether  it  was  not 
really  either  an  aureus  or  one  of  the 
non-pyogenic  cocci  commonly  found 
in  water  and  in  the  air. 

The  pyogenic  staphylococci  may  be 
isolated  from  the  skin,  frequently 
from  the  nose,  and  throat,  and  from 
the  feces  of  animals,  and  are  ubiqui- 
tous in  nature.  In  abscesses  Allen 
found  the  staphylococcus  alone  in  67 
out  of  7Z  cases.  One  had  streptococ- 
cus alone  and  5  a  mixture  of  staphy- 
lococcus and  streptococcus.  Ab- 
scesses in  various  parts  of  the  body, 
especially  those  superficially  located, 
are  practically  always  caused  by  the 
staphylococcus.  It  goes  without  say- 
ing that  ulcers  are  either  caused  by 
the  staphylococcus  or  are  infected  by 
it  as  a  secondary  invader.  Ulcers  are 
less  frequently  the  result  of  a  pure  in- 
fection because  there  is  every  oppor- 
tunity for  other  organisms  to  enter. 
Allen  found  a  pure  staphylococcus  in 
only  16  out  of  39  cases.  A  pure  strep- 
tococcus infection  was  found  in  5  and 
a  mixture  of  staphylococci  and  strep- 
tococci in  18. 

The  Staphylococcus  alhus  is  the  com- 
mon organism  associated  with  the  acne 
bacillus,  especially  the  pustular  variety. 
The  Staphylococcus  aureus  is  found 
less  often. 

Diseases  of  the  bone  are  usually 
caused  by  tubercle  infections.  When 
the  condition  is  suppurative,  how- 
ever, the  streptococcus  is  the  most 
common  associated  organism.  Ulcer 
of  the  endocardium,  while  more  fre- 
quently the  result  of  the  growth  of 
the  streptococcus,  may  be  caused  by 
the  staphylococcus.  Pleurisy,  peri- 
tonitis,  and   meningitis  may  also  be 
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mentioned  as  sometimes  due  to  the 
pyogenic  staphylococci.  Among  the 
more  chronic  conditions  caused  by 
them  may  be  mentioned  sycosis. 

From  the  preantiseptic  days  in 
surgery  we  have  inherited  the  al:)ility 
to  make  a  diagnosis  with  a  fair  degree 
of  accuracy  from  observation  of  the 
character  of  the  pus.  If  it  is  of  a 
creamy  3-ellow  color  one  may  con- 
clude that  the  Staphylococcus  pyogenes 
aureus  is  the  offending  organism,  or  is 
one  of  the  chief  among  the  offenders 
if  it  is  a  mixed  infection.  Pus  of  a 
whiter  color,  which  used  to  be  called 
"laudable  pus,"  is  less  likely  to  con- 
tain the  Staphylococcus  aureus,  but 
probably  contains  the  Staphylococcus 
albus. 

Treatment  of  boils  and  carbuncles 
by  staphylococcus  vaccines  is  rapidly 
becoming  the  rountine  procedure,  and 
there  seems  no  reason  why  the  use  of 
vaccines  in  these  conditions  should 
not  be  practically  universal.  The 
literature  already  contains  a  great 
number  of  reports  and  the  results  re- 
corded have  been  uniformly  good. 

Dosage. — If  the  patient  is  very 
toxic  or  the  disease  extensive  the 
doses  should  be  small  (50  million) 
and  repeated  frequently,  even  as  often 
as  every  day  or  every  third  or  fourth 
day.  If  the  carbuncle  is  of  only  ordi- 
nary size  and  the  patient  is  otherwise 
in  good  health,  the  doses  may  be 
much  larger,  from  250  million  up  to 
1000  million.  The  best  plan  is  always 
to  inject  a  small  initial  dose.  The  re- 
action following  this  small  dose  will 
give  considerable  indication  as  to  the 
size  of  subsequent  injections. 

Chronic  furunculosis  is  liable  to 
recur,  and  for  this  reason  it  has  been 
found  advisable  to  give  injections  at 


intervals  of  two  weeks  to  a  month  for 
about  six  mouths  after  all  symptoms 
of  the  trouble  have  disappared. 

In  those  patients  suffering  from  an 
abscess  which  contains  pus  at  a  point 
very  deep  seated,  it  is  a  question  for 
consideration  whether  it  is  wise  to  at- 
tempt to  abort  such  an  abscess  by  the 
inoculation  of  small  doses  or  attempt 
to  induce  a  negative  phase  by  a  large 
dose,  encouraging  the  abscess  to  break 
down.  The  question  must  be  decided 
on  clinical  indications ;  if  there  is  much 
pus  present  it  will  be  absorbed  only 
very  slowly  and  a  painful  lesion  will  be 
present  for  a  considerable  period.  If 
it  is  possible,  good  results  are  likely  to 
follow  the  aspiration  of  the  pus  by 
means  of  an  ordinary  syringe.  In 
staphylococcus  infections  a  stock 
vaccine  is  nearly  always  successful. 

Wright  has  repeatedly  called  atten- 
tion to  the  value  of  sodium  citrate  com- 
presses as  an  aid  to  the  evacuation  of 
the  pus  in  order  to  bring  a  flow  of 
fresh  lymph  to  the  focus  of  infection. 
The  abscess  is  pricked  with  a  sterile 
needle  or  with  a  small  knife,  and  com- 
presses soaked  in  a  hot  solution  con- 
taining 1.5  per  cent,  sodium  citrate  and 
5  per  cent,  sodium  chloride  are  applied. 
The  hypertonic  solution  tends  to  attract 
the  fluids,  and  much  of  the  broken- 
down  tissue  and  infectious  fluid  will  be 
found  to  come  away  on  the  gauze. 

In  the  treatment  of  ulcers  com- 
presses containing  sodium  chloride  and 
citrate  are  especially  valuable.  The 
dosage  for  ulcers  is  about  the  same  as 
for  carbuncles.  It  is  always  advisable 
to  have  a  bacteriological  diagnosis  made 
in  the  case  of  ulcers.  They  are  more 
likely  to  be  the  result  of  mixed  infec- 
tions, as  stated  above,  and  if  so  a,mixed 
vaccine  should  always  be  used.     When 
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it  is  impossible  or  not  practical  to  have 
such  a  diagnosis  made  immediately,  it 
is  generally  safer  to  conclude,  for  tem- 
porary treatment,  that  the  staphylococ- 
cus and  streptococcus  are  present  and 
to  use  a  vaccine  containing  these  or- 
ganisms. The  initial  dose  of  the 
mixed  vaccine  may  be  about  50  mil- 
lion staphylococci  and  10  million 
streptococci. 

Sinuses  and  fistulas,  especially 
fistula  in  ano,  are  rendered  more  diffi- 
cult to  treat  by  reason  of  their  peculiar 
patholog}'.  The  tract  is  the  seat  of  in- 
fection throughout  its  whole  course, 
and  if  it  is  at  all  chronic  it  is  composed 
of  a  thick  layer  of  granulation  tissue, 
the  so-called  pyogenic  membrane.  It 
is  generally  advisable  to  administer 
several  doses  of  vaccine  before  remov- 
ing this  pyogenic  membrane  by  surgi- 
cal treatment.  This  is  done  that  the 
opsonic  index  may  be  high  at  the  time 
of  operation  and  give  the  patient  the 
best  chance  to  recover. 


Disease. 

n 

■6 

B 

0 
> 
0 

p. 
S 

1— < 

0 
s 

Cancrum    oris    . . 

Prostatitis    

Adenitis    

Salpingitis    

Acne    

Carbuncles     

Furunculosis    .... 

S3'COsis     

Atrophic    rhinitis. 

Sinusitis    

Otitis   media    — 
Local    infections. 
Postoperative    in- 
fections     

1 

6 

3 

2 

139 

24 

140 

28 

10 

3 

34 

114 

39 

1 

6 
2 
2 

74 

23 

125 

13 

"19" 
39 

28 

48 
1 
12 
10 
10 
3 
11 
55 

7 

1 
7 

3 

4 

4 
20 

4  . 

Totals    

543 

332 

157 

45* 

*Sic. 


Staphylococcus  Vaccine.  —  Stoner 
(Maryland  Med.  Jour.,  vol.  liv,  pp.  153- 
157,   May,    1911;    gives   the   collected 


results  obtained  by  the  use  of  bacterial 
vaccines  in  a  large  number  of  staphy- 
lococcic conditions.  These  results 
summarized  as  in  opposite  column. 

Carmalt  Jones  f'Tntroduction  to 
Therapeutic  Inoculation,"  Mac^Millan, 
London,  1911)  reports  120  cases 
treated  with  staphylococcus  vaccine. 
The  following  table  will  shoAv  results  : — • 


Disease. 

5  S 
1?  0 

5 

5 

•a 
0 

> 
0 

!- 

a 

a 

•a 

.  a 

Abscess    

Impetigo     

Svcosis     

96 
10 
8 
3 
2 
1 

67 
4 
3 

23 
4 
4 
3 
2 
1 

6 
2 
1 

Ulcer    

Acne     

Cystitis    

Totals    

120 

74 

37 

9 

]\IacGowan  (Calif.  State  Jour.  Med., 
viii,  82,  1910j  has  reported  the  treat- 
ment of  2  cases  of  chronic  cystitis 
with  staphylococcus  vaccine.  In  both 
small  doses  were  used  ^80  million), 
the  intervals  between  being  only  two 
days.  In  1  case  four  such  doses  were 
necessar}%  and  in  the  other  only  two  to 
clean  up  the  general  condition,  reduce 
temperature,  and  relieve  the  septic 
condition. 

]\IacDonald  (Archives  of  Pediatrics, 
vol.  xxviii,  pp.  772-773,  1911)  treated 
28  children,  varying  in  age  from  2 
months  to  3  years,  suffering  with 
furunculosis.  The  Staphylococcus 
aureus  and  alb  us  were  the  causative 
organisms  in  all  cases.  The  average 
initial  dose  was  25  million  staphylo- 
cocci. Some  received  as  high  as  150 
million  without  untoward  results.  In 
3  cases  there  was  slight  redness  and 
swelling  at  the  point  of  inoculation ;  but 
this  subsided  in  two  or  three  days. 
One  most  interesting  case  is  reported 
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in  some  detail.  A  girl  1  year  old,  after 
a  somewhat  protracted  attack  of  en- 
teritis, became  covered  with  small  pus- 
tules about  the  size  of  a  pea.  Local 
treatment  by  the  usual  means  of  evac- 
uating the  pus  and  internal  administra- 
tion of  calcium  sulphide  apparently 
had  no  effect,  as  the  pustules  increased 
in  size  and  number.  At  the  time  vac- 
cine treatment  was  started  the  entire 
body  was  covered  with  furuncles  about 
the  size  of  a  small  hickory  nut.  The 
general  condition  of  the  child  was  poor, 
temperature  102°  and  respiration  shal- 
low and  rapid,  probably  due  to  septic 
anemia.  The  infecting'  organism  was 
found  to  be  Staphylococcus  aureus, 
and  a  vaccine  was  made.  The  first 
dose  was  25  million.  Seven  days  later 
the  furuncles  that  had  been  opened 
had  stopped  discharging  and  were  be- 
ginning to  heal ;  the  breathing  had 
become  better  and  the  child's  tempera- 
ture was  normal.  After  four  more 
injections,  seven  days  apart,  the  last  of 
which  was  100  million  dead  staphylo- 
cocci, all  lesions  had  disappeared,  res- 
piration was  normal,  and  recovery  was 
uneventful. 

Beeman  (Med.  Rec,  vol.  Ixxx,  p. 
269,  Aug.  5,  1911)  treated  successfully 
with  bacterial  vaccines  a  chronic 
blood  infection  caused  by  the  Staphy- 
lococcus aureus.  The  first  injection 
was  200  million  killed  cocci,  and  the 
dose  was  increased  until  the  sixth  and 
last,  which  was  400  million.  After 
each  injection  the  patient  exhibited 
characteristic  symptoms  of  depression 
followed  by  decided  improvement.  In- 
jections were  eight  to  ten  days  apart. 
Improvement  was  most  marked  in 
every  way  as  soon  as  the  patient  re- 
ceived the  vaccine,  and  gain  in  weight 
was  rapid. 


Nagle  (Monthly  Cyclo.  and  Med. 
Bull.,  vol.  iv,  pp.  345-347,  1911)  has 
been  interested  specially  in  the  treat- 
ment of  chronic  suppurative  ears  by 
vaccine  therapy.  The  results  have  been 
uniformily  good.  Out  of  40  cases 
there  was  only  1  in  which  the  vaccine 
failed  to  cure  the  discharge.  The 
cause  in  this  case  was  a  staphylococcus. 
The  author  had  not  had  much  experi- 
ence in  the  treatment  of  adenitis  by 
this  method,  but  up  to  the  time  of  the 
paper  the  results  were  favorable. 
There  had  been  less  success  in  the 
treatment  of  nasal  disorders,  but  im- 
provement in  some  of  them  was 
marked,  especially  those  cases  of  atro- 
phic rhinitis  with  crusts  and  odor. 
After  treatment  there  was  only  a 
slight  amount  of  mucus,  but  no  crusts, 
and  the  odor  disappeared.  To  keep 
these  patients  in  the  improved  condi- 
tion  it  appeared  necessary  to  continue 
the  treatment. 

Gilman  Thompson  (Assoc.  Amer. 
Phys.,  May  11,  1909)  has  given  an  in- 
teresting account  of  a  case  in  which  the 
use  of  staphylococcus  vaccine  was  fol- 
low^ed  by  remarkable  results.  The 
pathological  condition  was  an  infection 
of  the  forearm  following  a  burn  on  the 
hand.  Septic  pneumonia  developed, 
accompanied  by  suppuration  of  the 
wrist.  In  rapid  succession  appeared 
arthritis  of  the  right  knee-joint,  pyo- 
nephrosis, and,  finally,  a  spreading 
abscess  which  extended  over  the  upper 
side  of  the  chest  wall  and  shoulder. 
The  patient  was  in  so  critical  a  condi- 
tion that  the  surgeons  refused  to  oper- 
ate, but  treatment  with  bacterial  vaccine 
was  started.  This  was  immediately 
followed  by  such  improvement  that 
operation  was  possible  and  12  ounces 
of  pus  were,  removed  from  the  abscess 
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on  the  shoulder.  Four  subcutaneous 
inoculations  were  given  at  weekly  in- 
tervals, three  of  100  million  each  and 
one  of  200  million.  Immediate  drop  in 
the  temperature  followed  the  first  in- 
oculation, and  subsequent  rises  were 
controlled  by  further  injections.  At 
the  end  of  a  month  the  patient's 
condition  was  normal  and  recovery 
complete. 

McDonald  (Jour.  A.  M.  A.,  vol.  Ivii, 
No.  1,  p.  23,  July  1,  1911)  successfully 
treated  a  large  carbuncle  in  a  diabetic. 
The  causative  organism  was  found  to 
be  Staphylococcus  aureus.  The  patient 
received  100  million  dead  staphylo- 
cocci. For  two  days  following  the 
inoculation  the  discharge  was  somewhat 
increased  and  the  patient  complained 
of  slight  soreness  at  the  site  of  inocula- 
tion. By  the  end  of  the  first  week  the 
discharge  had  decreased  about  75  per 
cent.  At  this  time  a  second  inoculation 
of  200  million  dead  staphylococci  was 
given.  This  was  followed  by  almost 
complete  arrest  of  the  discharge,  in- 
duration, and  pain.  A  third  dose  of 
200  million  was  given  on  the  fourteenth 
day  with  continued  improvement.  On 
the  twenty-third  day  his  neck  was  en- 
tirely healed.  The  patient  was  advised 
to  present  himself  for  an  inoculation 
once  every  six  weeks,  which  plan  was 
followed. 

Sherwood  (N.  Y.  State  Jour,  of 
Med.,  vol.  xi,  No.  4,  pp.  172-174,  April, 
1911)  treated  successfully  a  patient 
suffering  with  true  staphylococcus 
pyemia  following  difficult  labor  in 
which  forcible  dilatation  of  the  cervix 
was  necessary.  The  staphylococcus 
was  isolated  in  pure  culture.  In  spite 
of  8  injections  of  a  mixed  vaccine  con- 
taining streptococci,  staphylococci,  and 
colon   bacilli,   there   was   no   apparent 


benefit.  An  autogenous  vaccine  was 
made  and  its  use  was  followed  by  im- 
mediate change  in  the  condition  of  the 
patient.  The  dose  was  40  million  dead 
bacteria,  and  immediately  after  the 
second  injection  given  the  next  day, 
consisting  of  60  million  bacteria,  there 
was  immediate  reduction  in  tempera- 
ture to  the  normal  point.  Three  sub- 
sequent injections,  1  of  60  million  and 
2  of  40  million,  were  made  at  intervals 
of  several  days.  There  was  a  steady 
improvement  in  the  anemia  and  the  pa- 
tient progressed  rapidly  toward  a  com- 
plete restoration  of  health. 

Sycosis. — Sycosis  is  one  of  the  diffi- 
cult diseases  to  treat  with  bacterial 
vaccines.  It  is  a  very  chronic  condition 
and  results  in  diminished  powers  of 
resistance  in  the  skin  while  irritation 
is  kept  up  by  local  conditions  such  as 
nasal  discharge  and  dust.  At  the  same 
time  the  bacteria  are  so  located  with 
relation  to  the  lymph-supply  that  it  is 
difficult  for  the  better  quality  of  lymph 
to  reach  them.  For  these  reasons  re- 
lapses are  liable  to  occur.  Results  will 
be  enhanced  by  methods  assisting  in 
overcoming  such  conditions,  depilation 
by  the  X-rays  or  other  means  consider- 
ably aiding  in  the  cure.  But  even  this 
treatment  may  have  to  be  very  much 
prolonged. 

Periostitis  and  Osteomyelitis.  — 
When  tuberculous  bone  disease  is  com- 
plicated by  staphylococci,  as  in  psoas 
abscess,  vaccine  treatment  is  of  con- 
siderable assistance  to  the  surgeon. 
The  vaccine  to  be  used  should  contain 
all  varieties  of  bacteria  present  in  the 
pus,  and  should  be  used  in  conjunction 
with  tuberculin. 

Prevention  in  Surgical  Work. — 
Vaccines  have  been  found  of  benefit 
before  operation,  especially  in  regions 
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likely  to  become  infected  or  where  it  is 
a  question  of  operating  upon  an  in- 
fected site  which  may  be  partly  or 
entirely  walled  off.  Such  conditions 
are  mastoid  operations,  operations  upon 
the  nose,  the  tonsils,  appendiceal 
abscesses,  pus  tubes,  sinuses,  and  fis- 
tulas of  various  kinds,  empyema,  etc. 


enough  records  at  hand  to  say  what  the 
ultimate  conclusions  may  be  in  regard 
to  this,  but  apparently  good  results 
have  been  obtained. 

COLON  BACILLUS  INFECTIONS. 

As    the    pneumococcus    is    almost 
constantly  present  in  mixed  infections 


Jackson's  Classification  of  the  B.  Coli  Group. 
(Jour.  Infect.  Dis.,  vol.  viii,  No.  2,  pp.  241-9,  Mar.,  1911.) 
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—  negative  reaction. 


♦unknown  varieties. 


The  vaccine  to  be  injected  depends,  of 
course,  upon  the  type  of  infection.  The 
doses  used  also  depend  upon  the  gen- 
eral condition  of  the  patient  and  the 
location  of  the  focus  of  infection.  A 
few  attempts  have  been  made  to  pre- 
vent postoperative  pneumonia  by  vac- 
cines. About  500  million  staphylococci 
and  from  150  million  to  250  million 
streptococci  are  injected  about  a  week 
before  the  operation.     There  are  not 


above  the  diaphragm,  so  the  colon 
bacillus  and  its  near  allies  are  espe- 
cially associated  with  diseases  below 
the  diaphragm,  either  alone  or  in  con- 
junction with  other  bacteria  such 
as  the  staphylococcus,  streptococcus, 
pneumococcus.  Micrococcus  tetragenus, 
and  Bacillus  pyocyaneus.  In  treating 
infections  due  to  the  colon  bacillus,  it 
must  be  remembered  that  there  are 
many  varieties  of  this  organism  and^ 
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according  to  the  findings  of  Avery, 
vaccine  of  one  type  has  no  effect  on 
a  condition  due  to  infection  by 
another  type. 

Avery  isolated  a  culture  of  B.  acrog- 
enes  from  a  case  of  cellulitis  associated 
with  B.  pyocyaneus  and  Streptococcus 
pyogenes.  A  vaccine  was  made  which 
was  specific  for  this  particular  variety 
of  infection,  whereas  the  vaccine  he 
made  from  B.  coli  communis  apparently 
had  no  curative  effect.  (Quoted  by 
Jackson,  Jour.  Infect.  Dis.,  vol.  viii. 
No.  2,  p.  245,  March,  1911.) 

Allen  {loc.  cit.)  has  called  attention 
to  important  facts  in  regard  to  the 
treatment  of  colon  infections.  These 
are : — 

1.  The  fact,  already  mentioned, 
that  the  term  Bacillus  coli  is  a  generic 
one.  Thus  Glenn  (Jour.  Infect.  Dis., 
p.  339,  June  12,  1909)  points  out 
that  other  organisms,  such  as  Bacillus 
cloaccc,  which  very  closely  resemble  the 
Bacillus  coli,  may  produce  cystitis. 
The  author  himself  has  several  times 
isolated  bacilli  from  the  urine  in  cases 
of  bacilluria  which  were  atypical. 
Thus,  in  one  instance,  the  micro-organ- 
ism resembled  Bacillus  coli  in  every 
detail  except  that  it  was  rather  positive 
than  negative  to  Gram's  stain,  and 
failed  to  ferment  certain  carbohydrate 
media.  The  necessity  of  employing 
the  autogenous  vaccine  whenever  pos- 
sible, and  in  default  of  this  a  highly 
polyvalent  vaccine,  is  therefore  obvious. 

2.  That  not  only  is  the  vaccine,  espe- 
cially if  heat  be  employed  to  secure 
sterility,  highly  toxic,  but  also  that 
sinuses  due  to  this  organism  show  a 
marked  tendency  to  close — a  tendency 
which  must  carefully  be  counteracted, 
or  rigors  and  other  signs  of  autointoxi- 
cation will  ensue.    Where  this  is  likely 


to  occur,  an  initial  dose  of  25  million 
should  not  be  exceeded.  Later,  very 
much  higher  doses,  even  to  1  billion, 
may  be  safely  employed. 

3.  It  would  appear  that,  after  an 
autogenous  vaccine  has  been  employed 
for  six  to  eight  weeks,  the  living  bac- 
teria at  the  site  of  infection  occasionally 
manifest  the  power  of  elaborating  a 
protective  substance  against  the  op- 
sonin. This  difficulty  may  be  sur- 
mounted by  taking  fresh  cultures  and 
preparing  a  new  vaccine. 

4.  The  discharge  of  bacilli  in  cases  of 
bacilluria  may  be  markedly  intermit- 
tent. It  is  never  safe,  therefore,  to 
assume  that  infection  has  disappeared 
because  one  or  two  examinations  of  the 
urine  point  in  this  direction.  Such  ex- 
aminations must  be  repeated  at  inter- 
vals of  about  three  days  for  at  least  as 
many  weeks.  In  this  connection  it  must 
be  remembered  that  certain  cases  which 
appear  to  be  merely  cystitis  are  in 
reality  ones  of  renal  disease,  and  may 
be  complicated  by  tuberculosis;  while 
bacilluria  may  merely  be  evidence  of 
colon  infection  elsewhere  in  the  abdo- 
men, as  in  the  bowel,  uterus,  or  old 
caseous  abdominal  glands. 

If  due  regard  be  paid  to  these  impor- 
tant points,  it  may  be  said  that  the 
prognosis  is  almost  uniformly  favor- 
able in  sinus  cases,  whether  coming 
from  the  region  of  the  liver  and  gall- 
bladder, appendix,  pleura,  or  bone,  pro- 
vided that  the  appropriate  surgical 
measures  can  be  also  pursued. 

Among  conditions  -most  amenable  to 
vaccine  treatment  may  be  mentioned 
peritonitis,  cystitis,  urethritis,  pyelitis 
and  pyelonephritis,  endometritis,  en- 
teritis, appendicitis,  cholecystitis,  sub- 
phrenic and  hepatic  abscess,  empyema, 
and  suppurative  periostitis. 
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Emery  (Inini.  and  Spec.  Ther.,  pp. 
394-395)  says:  "Vaccine  treatment 
cures  all  symptoms  and  reduces  the  pus 
and  bacilli  present  in  the  urine  to  a 
small  fraction  of  its  original  amount, 
but  fails  to  remove  them  entirely." 

Emery  thinks  that,  next  to  staphy- 
lococci, colon  infections  yield  best  to 
vaccine  therapy. 

Reiter  (Berl.  klin.  Woch.,  July  3, 
1911)  says  that  in  a  localized  B.  coli 
infection  an  autogenous  vaccine  is 
absolutely  indicated.  If  the  case  is 
urgent,  or  if  an  autogenous  vaccine 
cannot  be  prepared,  a  polyvalent  vac- 
cine should  be  used.  One  should 
begin  with  small  doses,  with  at  least 
five  days  between  injections.  A  re- 
action /;/  situ  should  be  avoided  at  the 
outset.  When  a  slight  reaction  does 
appear  the  dose  should  be  cautiously 
increased.  A  negative  phase  lasting 
longer  than  twenty-four  hours  indi- 
cates that  the  dose  was  too  large. 

Geraghty  (Trans.  Amer.  Assoc,  of 
G-U.  Surgeons,  vol.  v,  pp.  282-288, 
1910)  has  treated  various  urinary  in- 
fections with  autogenous  vaccines.  In- 
jections of  from  200  to  500  million 
bacteria  were  given  at  weekly  intervals. 
No  improvement  was  noted  in  any  case, 
though  the  injections  were  continued 
from  three  to  six  months.  In  6  cases 
of  mild  cystitis  the  colon  bacillus  was 
isolated,  in  3  of  them  in  pure  culture. 
In  1  the  Bacillus  lactis  aerogcncs,  in 
another  the  Staphylococcus  albus,  and 
in  the  sixth  case  the  colon  bacillus  and 
Staphylococcus  albus  were  combined. 
There  were  3  cases  of  persistent  bac- 
teriuria,  in  2  of  which  the  Micrococcus 
urea:  was  obtained  and  in  the  third  the 
Micrococcus  urea;  and  colon  bacillus 
were  combined. 

Hugh  Cabot  (Trans.  Amer.  Assoc. 


of  G.-U.  Surgeons,  vol.  v,  pp.  288-292, 
1910)  reports  upon  the  use  of  vaccine 
in  the  treatment  of  infections  of  the 
urinary  tract  with  the  exception  of 
tuberculous  and  gonococcus  infec- 
tions. The  report  comprises  chiefly 
those  infections  due  to  the  colon 
bacillus  and  pyogenic  cocci.  Cabot 
says  that  surprisingly  different  results 
may  be  obtained  in  estimating  the 
therapeutic  value  of  vaccines  accord- 
ing to  the  point  of  view  of  the  in- 
vestigator. The  general  practitioner 
is  particularly  interested  in  the  relief  of 
symptoms  and  will  be  satisfied  when 
this  end  is  accouTplished.  The  clini- 
cal bacteriologist  Avill  be  interested  in 
the  ability  of  vaccine  treatment  to  rid 
the  urine  of  bacteria.  The  very  varied 
conclusions  of  difi^erent  observers 
have  been  largely  due  to  this  different 
bias.  Several  of  the  cases  in  the 
series  reported  by  Cabot  had  already 
been  reported  as  cured  by  other  men, 
though  their  urine  still  contains  bac- 
teria. Thirty  cases  were  under  ob- 
servation; the  colon  bacillus  was  the 
infecting  organism  in  22;  the  colon 
bacillus  mixed  with  the  streptococcus 
or  with  the  staphylococcus  was  found 
in  3.  The  streptococcus  was  present 
alone  in  2,  the  Staphylococcus  albus 
and  streptococcus  in  2,  while  the 
Staphylococcus  albus  was  in  pure  cul- 
ture in  1  case.  Treatment  was  con- 
tinued for  from  two  months  to  two 
years,  the  average  time  being  slightly 
less  than  ten  months.  In  19  cases 
there  was  definite  relief  of  symptoms 
var3nng  from  marked  improvement  to 
complete  symptomatic  cure;  in  the  re- 
maining 11  cases  there  was  no  definite 
relief,  though  many  of  them  showed 
transient  im.provement  which  may  or 
may  not  have  been  due  to  the  treat- 
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ment.  In  all  cases  the  culture  has 
been  obtained  from  two  months  to 
two  years  after  the  cessation  of  the 
treatment.  Three  are  and  have  re- 
mained free  from  bacteria ;  the  re- 
maining 27  all  showed  bacteria  and 
were  therefore  not  benefited  as  to  the 
presence  of  bacteria.  The  results 
were  practically  the  same  whether  the 
lesion  was  in  the  upper  or  lower 
urinary  tract. 

Irons  (Jour.  Amer.  Med.  Assoc, 
vol.  Iv,  No.  20,  pp.  1717-1719,  Nov.  12, 
1910)  says  that  something-  over  50  per 
cent,  of  urinary  infections  are  due  to 
the  colon  bacillus,  and  in  still  more 
this  organism  is  associated  with  other 
bacteria.  The  use  of  vaccines  in  in- 
fections of  the  urinary  tract,  especially 
those  due  to  the  colon  bacillus,  has 
received  much  attention  during  the 
past  year,  and  the  reports  indicate 
that  good  may  be  accomplished  in  the 
alleviation  of  local  distressing  pyuria 
and  general  symptoms.  In  mixed  in- 
fections mixed  vaccines  have  been 
used  with  advantage.  It  frequently 
happens  in  the  treatment  of  colon  in- 
fections that  the  bacilluria  persists 
after  the  subsidence  of  clinical  symp- 
toms. Colon  infections  of  the  pros- 
tate which  have  resisted  all  ordinary 
treatments  have,  in  a  number  of 
instances,  been  improved  by  vaccine. 

Hartwell  and  Streeter  (Boston 
Med.  and  Sur.  Jour.  ,  vol.  clxii.  No. 
13)  have  treated  19  cases  of  infec- 
tions of  the  urinary  tract  with  bac- 
terial vaccines.  Nine  of  them  were 
infections  of  the  bladder  alone,  and  10 
of  the  bladder  and  kidney  including 
the  ureters.  The  Bacillus  coli  was 
present  in  12  cases,  Bacilhis  coli  and 
streptococcus  in  4  cases,  streptococ- 
cus alone  in  1  case,  streptococcus  and 


Staphylococcus  albus  in  1  case.  Staphy- 
lococcus aureus  and  albus  in  1  case. 
Autogenous  vaccines  were  used  in  all 
cases.  The  initial  dose  was  25  to  50 
million,  and  this  dose  was  progress- 
ively increased.  Some  patients  re- 
ceived doses  as  large  as  800  million 
to  1200  million  B.  coli,  but  the  usual 
maximum  was  200  to  400  million.  In 
children  the  initial  inoculation  was  10 
million  and  the  maximum  was  pro- 
portionately lower.  The  writers  con- 
clude that  vaccines  are  efficient  in 
relieving  the  symptoms  in  mild  forms 
of  cystitis;  they  have  a  less  marked 
efifect  on  pyuria,  and  are  without 
value  in  severe  forms  of  cystitis. 
They  probably  hasten  recovery  from 
pyelitis. 

Hale  White  and  Eyre  ("Proceed- 
ings of  the  Royal  Society  of  Medi- 
cine," p.  146,  June,  1909)  have  re- 
ported excellent  results  in  a  severe 
case  of  cystitis  and  double  pyelitis 
accompanied  by  vomiting,  high  fever, 
and  rapid  pulse.  The  use  of  an  autog- 
enous vaccine  resulted  in  immediate 
improvement.  A  dose  of  5  million 
was  followed  four  days  later  by  a  dose 
of  30  million,  and  ten  days  later  this 
was  followed  by  one  of  250  million. 

McDonald  (Jour.  A.  M.  A.,  p.  966, 
March  19,  1910)  reports  4  cases  of 
cystitis  due  to  the  colon  bacillus  and 
the  gonococcus,  3  of  which  were  cured 
after  an  average  of  6  doses  of  vaccine 
(average  interval  between  inoculations, 
seven  days)  ;  and  4  cases  of  abdominal 
cinuses  in  which  the  infection  was  due 
to  the  colon  bacillus  and  the  Staphy- 
lococcus albus,  1  of  which  was  cured,  2 
improved  by  the  use  of  vaccines  (aver- 
age number  of  doses,  10;  average  in- 
terval between  doses,  eight  days). 

Rawl   (Med.  Rec,  p.  359,  Feb.  24, 
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1912)  has  observed  18  cases  of  B.  coli 
infection  in  the  last  two  years  and  re- 
ports 8  in  full.  These  show  that  the 
Bacillus  coli  may  be  the  cause  of  acute 
urinary  infection  in  health,  in  the  puer- 
periuni,  and  in  postoperative  gyneco- 
logical cases.  He  says  that  hematog- 
enous infection  is  quite  common.  The 
infection  may  be  primary  or  secondary. 

Of  his  18  cases  2  were  in  health,  2 
post  partuin,  and  14  postoperative. 

The  primary  focus  of  the  postopera- 
tive cases  when  not  in  the  urinary 
tract  was  as  follows : — 

Infected  ectopic  gestation  and  abdom- 
inal wound 1  case. 

Appendix  and  pelvic  abscess 1  " 

Gall-bladder  and  carcinoma  of  stom- 
ach       1  " 

Appendix    1  " 

Pelvic  abscess  and  tubal  disease  ....    1  " 

Perinephritic  abscess 1  " 

There  was  probably  hematogenous 
rather  than  ascending  infection  in  all 
these  cases  with  the  possible  exception 
of  the  last ;  treatment  was  chiefly 
with  urotropin,  sodium  benzoate,  and 
vaccines. 

Hugh  Roger-Smith  (Jour.  Vaccine 
Therapy,  p.  95,  March,  1912)  has  had 
several  patients  with  colon  bacilluria, 
all  of  whom  received  autogenous  vac- 
cine. One  man  of  40  had  had  7  at- 
tacks of  "influenza"  in  the  preceding 
nine  months.  Urine  was  loaded  with 
B.  coli;  urotropin  and  silver  nitrate 
irrigations  of  bladder  improved  the 
condition,  but  colon  bacilli  persisted 
and  he  had  slight  fever  at  times.  Pre- 
pared vaccine  was  given,  50  to  250  mil- 
lion. After  12  injections  of  vaccine  in 
doses  of  50  to  250  million  the  urine 
became  sterile  and  all  symptoms  disap- 
peared. Symptoms  of  pain  and  fre- 
quency of  .micturition  disappeared  in 
another  case  with  the  urine  full  of  B. 


coli  after  12  injections  of  vaccine,  a 
previous  course  of  urinary  antiseptics 
having  failed.  In  a  man  of  74  who  had 
had  a  prostatectomy  several  years  pre- 
viously, intense  bladder  irritability  and 
purulent  discharge  from  which  B.  coli 
was  cultivated  cleared  up  under  autog- 
enous vaccine.  In  a  similar  case  the 
urine  is  still  full  of  bacilli,  but  vaccines 
have  improved  the  symptoms  and  are 
to  be  continued.  - 

M.  J.  Synott  (Med.  Rec,  p.  759, 
Oct.  14,  1911)  reports  Bacillus  coli  in- 
fections in  the  urinary  tract,  produc- 
ing nephritis,  pyelitis,  cystitis,  and 
infections  in  other  parts,  such  as  post- 
operative abscesses  following  appen- 
dectomy, and  are  all  suitable  cases 
for  inoculation  treatment.  Autog- 
enous vaccines  are  necessary,  in 
Synott's  opinion,  as  stock  vaccines 
have  been  unsatisfactory.  Correct 
applications  of  Bacillus  coli  vaccine  by 
skillful  hands  in  acute  bacillus  coli 
pyelitis,  cystitis,  ureteritis,  and  neph- 
ritis, with  fever  and  other  evidences 
of  S3^stemic  infection  have  produced 
results  ranging  from  a  complete  cure  to 
considerable  amelioration  of  the  symp- 
toms related  to  micturition,  the  local 
discomfort,  pyrexia,  anemia,  and  loss 
of  weight.  The  dose  of  the  Bacill.ts 
coli  vaccine  is  5  to  20  million  every 
five  to  seven  days. 

David  J.  Davis  (Jour.  Infect.  Dis., 
vol.  vi.  No.  2,  pp.  224-244,  April  1, 
1909)  believes  that  his  results  ap- 
pear distinctly  to  favor  the  inocula- 
tion treatment  of  ordinary  infections 
caused  by  the  colon  bacillus.  Several 
cases  treated  by  him  have  responded 
favorably  to  such  treatment.  In  1  pa- 
tient, pus  and  bacilli  had  been  present 
in  the  urine  for  over  five  years.  After 
nearly   four   months'   treatment   with 
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weekly  doses  of  vaccine,  bacilli  en- 
tirely disappeared  and  the  patient  is 
now  perfectly  well. 

From  a  bacteriologic  study  of  his 
cases  he  concludes  that : — 

"In  cases  of  urinary  infections  the 
bacteria  of  the  colon  group  vary 
markedly  in  certain  details.  Conse- 
quently, for  inoculation  treatment  in 
these  cases,  the  homologous  germ 
should  be  used.  The  opsonic  index 
may  be  raised  by  such  inoculations.  In 
certain  cases  the  patient's  serum  may 
show  a  marked  diminution  or  total  ab- 
sence of  lytic  bodies  for  the  homol- 
ogous bacilli,  as  compared  with  normal 
serum,  while  the  specific  opsonins  may 
be  present  in  abundance.  In  certain 
cases  opsonins  seem  to  play  little  or  no 
part  in  the  destruction  of  colon  bacilli 
in  the  urine. 

"Opsonification,  bacteriolysis,  and 
agglutination  in  certain  cases  do  not 
run  parallel.  The  facts  are  most  easily 
explained  by  assuming  the  existence  of 
specific  opsonins,  lysins,  and  agglu- 
tinins." 

Butler  Harris  (Practitioner,  p.  647, 
May,  1908)  has  called  attention  to 
the  interesting  fact  that  many  cases 
of  slight  endometritis  with  cervical 
catarrh  are  caused  by  the  colon  bacil- 
lus. He  has  found  that  a  dose  of  5  mil- 
lion colon  bacilli  given  a  week  after  the 
period  and  a  week  before  the  next  will 
cure  the  local  infection  and  improve 
the  general  health.  The  treatment, 
however,  must  be  kept  up  for  a  con- 
siderable length  of  time.  Harris  also 
calls  attention  to  the  treatment  of 
mucous  colitis  in  which  he  has  ob- 
tained good  results.  This  was  con- 
firmed by  Hale  White  and  Eyre  in  3 
cases.  The  pain  is  lessened,  the  diar- 
rhea,  mucus,,   and   blood   diminished. 


and  the  general  health  much  im- 
proved. It  would  appear  that  in  bac- 
terial vaccines  an  important  adjuvant 
is  afforded  to  the  treatment  of  this 
very  persistent  trouble. 

Bonny  (Clin.  Jour.,  Aug.  19,  1908) 
emphasizes  the  great  frequency  and 
the  gravity  of  the  presence  of  Bacillus 
coli  either  alone  or  with  other  organ- 
isms in  puerperal  sepsis.  He  says 
that  care  should  be  taken  to  discrimi- 
nate between  a  case  of  true  puerperal 
sepsis  and  one  of  a  localized  infection 
of  the  uterus  by  the  colon  bacillus. 
Delay  in  the  latter  case  while  the  re- 
sults of  treatment  upon  general  lines 
are  being  awaited  is  excusable;  in  the 
former  case,  unpardonable.  Should 
blood-cultures  confirm  the  bacterio- 
logical findings  in  the  uterine  discharge 
one  should  not  hesitate  to  have  imme- 
diate recourse  to  vaccine  therapy.  The 
worse  the  condition  of  the  patient,  the 
greater  the  necessity  for  prompt  action. 
Everything  depends  upon  the  reserve 
strength  of  the  patient.  If  this  is  ade- 
quate to  tide  the  patient  over  for  two 
or  three  days,  an  autogenous  vaccine 
should  be  used  in  doses  from  5  to  10 
million.  In  twelve  to  eighteen  hours 
the  temperature  should  drop  from  2° 
to  3°  F. ;  the  pulse  and  general  condi- 
tion should  improve.  Any  sharp  rise 
or  a  steady  rise  continued  over  twelve 
hours  should  be  a  signal  for  a  fresh 
injection. 

Wright  and  Reid  (Lancet,  vol.  i,  p. 
159,  1906)  treated  2  cases  of  chole- 
cystitis, both  of  which  were  cured. 
The  first  case  was  one  of  obstructive 
jaundice  which  had  not  been  relieved 
by  operation.  The  colon  bacillus  was 
isolated  from  the  bile  and  an  autog- 
enous vaccine  made.  Three  injections 
sufftced  to  obtain  a  cure.    The  second 
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case  Was  one  in  which  fourteen  stones 
had  been  removed  two  months  pre- 
viously. The  wound  would  not  heal 
and  the  patient's  condition  was  gen- 
erally poor.  Vaccine  treatment  pro- 
duced a  slow  but  complete  recovery. 

Turton  and  Parkin  (Lancet,  vol.  ii, 
p.  1130,  1906)  treated  a  patient  whose 
condition  was  diagnosed  as  pancreatic 
disease  and  who  was  operated  upon. 
His  pancreas  was  found  normal.  The 
gall-bladder  was  distended  and  con- 
tained a  large  stone.  From  the  secre- 
tions Bacillus  coli  was  isolated.  Be- 
cause of  his  slow  progress  an  autog- 
enous vaccine  was  prepared  and,  after 
three  injections  of  500  million  each, 
rapid  and  complete  recovery  resulted. 

The  value  of  preoperative  vaccina- 
tion in  order  to  increase  the  resistance 
of  the  patient  to  possible  infection 
(especially  when  an  infected  focus  is 
liable  to  be  found)  has  already  been 
mentioned.  It  is  always  advisable  in 
such  cases  to  use  a  mixed  vaccine,  and 
this  vaccine  should  contain  the  colon 
bacillus. 

MENINGOCOCCUS. 

The  recent  epidemic  of  meningitis 
in  Texas  and  neighboring  States  has 
stimulated  great  interest  not  only  in 
the  use  of  antimeningococcus  serum 
for  curative  purposes,  but  also  for 
prophylaxis.  A  vaccine  standardized 
by  Wright's  method  and  prepared  by 
the  suspension  of  killed  meningococci 
in  normal  saline  solution  has  also 
been  used  for  prophylaxis.  Statistics 
are  not  at  present  available,  but  it 
seems  likely  that  this  vaccine  will 
compare  favorably  with  others  in- 
tended for  the  same  purpose.  Such 
a  vaccine  has  already  been  used 
therapeutically  in  a  few  cases.  Emery 
("Immunity   and    Specific   Therapy," 


p.  374)  reports  its  use  in  4  cases  with 
3  recoveries  and  1  death.  He  believes 
the  vaccine  is  well  worthy  of  a  trial. 
The  most  striking  thing  about  the  in- 
jections was  the  clinical  improvement 
which  followed  almost  every  dose. 
This  occurred  too  frequently  to  be  a 
mere  coincidence,  and,  as  all  the  pa- 
tients were  young  children,  the  ques- 
tion of  mental  influence  need  not  be 
considered.  The  initial  dose  was  250 
million ;  the  following  doses  were  in- 
creased to  500  and  1000  million, 
respectively.  No  bad  effects  were 
noticed.  Murata  says :  "It  need 
hardly  be  pointed  out  that  no  form  of 
specific  treatment  will  cure  the  oblit- 
eration of  the  foramen  in  the  roof  of 
the  fourth  ventricle  and  consequent 
hydrocephalus  which  is  so  frequently 
present  in  these  chronic  cases." 

Hector  Mackenzie  (Brit.  Med. 
Jour.,  vol.  i,  p.  1407,  1907)  has  treated 
a  case  successfully  by  means  of  an 
autogenous  vaccine.  A  first  dose  of 
120  million  was  followed  in  ten  days 
by  one  of  20  million,  a  week  later  by 
one  of  143 .  million,  and  in  another 
week  by  a  final  dose  of  71  million. 

Rundle  and  Mottram  and  R.  S. 
Williams,  Orr,  and  A.  E.  AVilliams 
(Lancet,  vol.  ii,  pp.  220-222,  July  27, 
1907)  report  a  case  of  cerebrospinal 
meningitis  successfully  treated  with 
a  vaccine.  The  patient  was  admitted 
to  the  hospital  on  Feb.  27th.  The 
first  inoculation  was  made  on  March 
11th.  From  the  time  of  admission  to 
the  commencement  of  the  vaccine 
treatment  the  condition  had  become 
progressively  worse.  The  general 
nutrition  failed  rapidly  until  no  sub- 
cutaneous fat  could  be  detected  on 
pinching  the  skin.  With  the  excep- 
tion   of    a    marked    remission    of   the 
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temperature  of  the  body  no  marked 
change  was  observed  in  the  cHnical 
manifestations  during  the  succeeding 
forty-eight  hours.  On  the  14th,  how- 
ever, a  definite  decrease  in  the  degree 
of  extension  of  the  head  and  neck  was 
noted.  The  spine  could  be  straight- 
ened with  the  exercise  of  moderate 
force,  and  lateral  movements  of  the 
head  were  made  voluntarily.  The  first 
dose  contained  200  million  meningo- 
cocci; the  second  dose,  given  on  the 
16th,  was  500  million;  the  third  dose, 
given  on  the  21st,  510  million.  Two 
more  doses  were  given  at  eight-day 
intervals,  each  being  530  million.  The 
writers  believe  that  so  rapid  and  com- 
plete a  recovery  with  no  definite  re- 
lapses or  involvement  of  the  special 
senses  could  scarcely  have  been  ex- 
pected with  the  customary  methods 
of  treatment. 

Meningococcus  A'accines  will  un- 
doubtedly be  given  a  more  extensive 
therapeutic  trial,  while  their  use  for 
prophylaxis  may  prevent  the  occur- 
rence of  another  widespread  epidemic. 

BACILLUS  PYOCYANEUS. 

The  BaciUus  pyocyaneus  is  respon- 
sible for  primary  and  secondary  infec- 
tions in  various  parts  of  the  body. 

Waite  (Jour  of  Inf.  Dis.,  vol.  v.  No. 
5,  pp.  542-565,  Dec,  1908)  has  care- 
fully reviewed  the  literature.  He  finds 
that  this  organism  has  been  reported 
as  the  cause  of  infections  in  practically 
every  part  of  the  body,  the  eye  and 
ear,  respiratory  and  digestive  tracts, 
serous  membranes,  meninges,  genito- 
urinary tract,  skin,  liver,  bones,  and 
joints,  and  a  number  of  more  general 
infections  have  been  reported,  such  as 
abscesses  in  various  parts  of  the  body. 
The  lesions  may  be  general  or  localized, 
mild  or  severe. 


Grace-Calvert  (Proc.  of  the  Royal 
Soc.  of  Med.,  vol.  iii,  discussion  on 
\'accine  Therapy,  p.  160,  1910)  has 
used  a  vaccine  for  the  treatment  of 
middle-ear  disease  where  the  sole 
organism  was  the  BaciUus  pyocy- 
aneus. He  met  with  success  up  to  a 
certain  point,  but  treatment  had  to  be 
temporarily  withheld  on  account  of  an 
attack  of  hay  fever.  After  the  vaccine 
was  stopped  by  the  advice  of  the  sur- 
geon the  ear  began  to  discharge  more 
freely  and  the  cause  of  the  trouble  was 
still  limited  to  the  BaciUus  pyocyaneus. 

In  1908  Trimble  TJour.  Kans.  ^led. 
Soc,  viii,  p.  371,  190S)  reported  5 
cases  of  suppurative  otitis  media;  2 
were  due  to  the  staphylococcus;  1  to 
Bacillus  pyocyaneus,  1  was  a  mixed 
staphylococcus  and  pyocyaneus  infec- 
tion, and  1  contained  streptococci. 
Good  results  were  obtained  from  the 
use  of  vaccines,  in  all  except  the  case 
showing  the  BaciUus  pyocyaneus  in 
pure  culture. 

Kolmer  reports  that  the  Bacillus  pyo- 
cyaneus was  found  in  20  per  cent,  of 
cases  of  suppurative  otitis  media  dis- 
charging for  four  weeks  or  longer. 
This  organism  is  believed  by  many  to 
be  a  practically  harmless  saprophyte, 
feeding  on  tissues  killed  by  some  other 
organism.  In  10  per  cent,  of  the  cases 
this  bacillus  was  found  from  the  third 
to  fourteenth  day  of  discharge,  alone 
or  in  combination  with  some  other  or- 
ganism. The  results  of  vaccine  treat- 
ment were  satisfactory  in  these  early 
cases  and  while  the  administration  of 
a  vaccine  prepared  from  this  organism 
may  have  l5een  merely  coincident  to  a 
rapid  cure,  yet  he  cannot  agree  with 
those  who  claim  the  vaccine  to  be 
practically  without  efifect.  On  the 
other   hand,   of   the    15    patients    dis- 
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missed  from  the  hospital  with  per- 
sistent discharging;  ears,  in  13  the  B. 
pyocyanens  was  found  in  pure  culture 
and  the  vaccine  did  not  produce 
favorable  results. 

MacWatters  (Proc.  of  the  Royal 
Soc.  of  Med.,  vol.  iii,  p.  178,  1910)  be- 
lieves that  many  cases  of  so-called 
rheumatism  may  be  simply  an  expres- 
sion of  a  toxemia  due  to  bacterial  in- 
vasion of  some  remote  tissue  by  one 
or  a  variety  of  organisms.  He  recalled 
a  case  of  what  was  considered  to  be 
muscular  rheumatism  which  3aelded 
Bacillus  pyocyanens  from  the  urine. 

Groves  (Brit.  Med.  Jour.,  vol.  i,  pp. 
1169-1170,  May  15,  1909)  reports  a 
case  of  BaciUns  pyocyanens  pyemia 
successfully  treated  by  vaccine.  A  boy 
of  8  years  had  nine  months  before  de- 
veloped two  abscesses,  one  over  the 
right  Poupart  ligament  and  the  other 
on  the  inner  side  of  the  left  thigh.  The 
right  abscess  healed  quickly,  the  left 
more  slowly,  and  when  it  had  disap- 
peared the  left  hip-joint  remained  pain- 
ful and  stiff.  Upon  examination  there 
was  marked  adduction  of  the  thigh  and 
about  one  inch  of  real  shortening.  The 
left  hip  was  the  seat  of  firm  fibrous 
ankylosis.  The  acetabulum  was  en- 
larged upward  possibly  by  the  process 
of  caries  affecting  its  superior  margin. 
At  operation  the  left  hip-joint  was  ex- 
posed, the  diseased  bone  was  scraped 
away,  and  the  adducted  position  was 
forcibly  corrected.  The  day  after  the 
operation  the  temperature  rose  to  103° 
and  remained  near  this  point  for  five 
days,  after  which  it  underwent  char- 
acteristic hectic  fluctuations.  Four  days 
after  the  operation  swelling  of  the  right 
thumb  developed,  which  when  opened 
was  found  to  contain  thick,  gelatinous 
pus.      During    the    next    two    months 


other  abscesses  developed,  chiefly  in  the 
region  of  the  pelvis.  Finally  a  bac- 
teriological examination  was  made  and 
a  pure  culture  of  the  Bacillus  pyocy- 
anens was  obtained.  An  autogenous 
vaccine  was  prepared  and  an  initial 
dose  of  40  million  bacilli  was  injected, 
with  no  appreciable  result.  Eight  days 
later  60  million  bacilli  were  injected; 
the  next  day  the  temperature  descended 
to  normal  and  has  remained  so  ever 
since.  The  injections  were  continued 
at  from  ten-  to  fourteen-  day  intervals 
until  four  more  doses  had  been  given. 
From  the  date  of  the  second  injection 
the  boy's  whole  condition  greatly  im- 
proved: he  slept  quietly,  took  his  food 
well,  became  plump  and  well  nourished, 
and  all  the  abscesses  and  sinuses  healed 
except  a  small  one  on  the  inner  side  of 
the  left  thigh,  which  at  the  time  the 
case  was  reported  was  superficial. 

MICROCOCCUS  NEOFORMANS. 

The  statement  of  Doyen  that  he 
had  found  in  the  Micrococcus  neofor- 
mans  the  true  cause  of  cancer  has  not 
been  accepted.  That  it  is  one  of  the 
frequent  secondary  infecting  organ- 
isms there  can  scarcely  be  any  doubt. 
Jacobs  and  Geets  (Lancet,  vol.  i,  p. 
964,  April  7,  1906)  were  able  to  isolate 
the  Micrococcus  neoformans  from  90 
per  cent,  of  the  tumors  they  examined, 
and  have  succeeded  in  producing 
localized  or  generalized  lesions  in  30 
per  cent,  of  the  mice  and  white  rats 
inoculated  with  young  and  vigorous 
■cultures  of  the  micro-organisms.  Al- 
though the  Micrococcus  neoformans 
cannot  be  considered  as  the  primary 
infecting  agent  in  carcinomatosis,  yet 
there  is  reason  to  believe  that  much 
of  the  pain  and  swelling  and  the  In- 
flammation of  the  tumor  and  much  of 
the    so-called    cancerous    cachexia    are 
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due  to  it.     We  cannot  hope  to  strike  The  opinion  at  the  London  Cancer 

at   the    root    of   the    evil    by    vaccine  Hospital  is  that  as  a  curative  agent 

treatment,    but    cancer,    particularly  a  vaccine  of  the  Micrococcus  neofor- 

inoperable  cancer,  may  sometimes  be  mans  is  valueless,  and  its  employment 

relieved  and  the  patient  benefited  or  has  therefore  been  entirely  abandoned 

his  case  brought  within  the  zone  of  at  that  institution, 

operation    by    the    carefully    guarded  TUBERCULIN. 

use  of  properly  prepared  and  stand-  sj^ce  the  period  during  which  it  was 

ardized   neoformans   vaccine.      Doses  almost    universally    condemned    tuber- 

of  25  to  50  million  are  recommended,  ^ulin   has   gradually   come   into   favor, 

and  the  decline  of  the  positive  phase  ^ntil  at  present  it  is  used  extensively 

is  the  indication  for  another  injection.  fQj.    tj^g    diagnosis    and    treatment    of 

Wright  treated  a  patient  suffering  tuberculosis.     The   exact   mechanism 

from  cancer  of  the  larynx.    Although  ^f  ^he  curative  effect  of  tuberculin  is 

there  was  apparent  improvement  for  still  subject  to  debate.     It  is  believed, 

a  period,  death  ensued  in  six  months,  on    the    one    hand,    that    the    products 

and  was  found  post  mortem  to  be  due  manufactured   by   the    stimulated   cells 

to  cancer.     Jacobs  and  Geets  {lac.  cit.)  ^re  bactericidins  and  opsonins,  and  that 

treated    Z7    cases.      They    found    the  these    act    directly    upon    the    tubercle 

opsonic  index  to  be  generally  below  bacilli.     Another  theory  holds  that  the 

the  normal  and  to  rise  after  injections  tubercuHn  stimulates  the  production  of 

of  the  vaccine.    The  treatment  seemed  substances    which    neutralize   the    met- 

to  decrease  the   surrounding  infiltra-  aboHc  products  of  the  tubercle  bacilli, 

tion  and  reduce  the  size  of  the  nod-  enabling  the  body  cells  to  resist  their 

ules.     There  was  great  improvement  effects  and  remain  unharmed  by  them, 

in  the  appearance  and  general  condi-  even  though  the  bacilli  are  still  present 

tion   of  many   of  the  patients   and  a  and  growing  in  the  body.    It  is  possible 

diminution  of  pain  was  noted.     Their  that  tuberculins   representing  the  met- 

results  are  tabulated  as  follows  : —  abolic  products  of  tubercle  bacilli  when 

"Cure"  maintained  after  several  months  grown   upon    culture    media    may    have 

in 7  cases,  the  latter  effect  as  a  predominant  fea- 

Lasting  improvement  in  12     "  ture,    while    the    new    tubercuhns    of 

Transient  result  in  7     ''  ^^^^^  containing  the  bacilli  themselves 

No  result  m  ; U  °              ,    ,.          ,            .   , 

—  may  act  more  as  we  believe  bactenal 

Total  2,7     "  vaccines  act,  i.e.,  as  opsonogens.    There 

These  authors  do  not  advise  the  is  much  to  be  said  in  favor  of  Law- 
use  of  the  vaccine  when  the  opsonic  rason  Brown's  idea  that  a  mixed  tuber- 
index  of  the  patient  shows  no  rise  culin  should  be  preferred, 
after  one  or  two  injections.  They  In  the  treatment  of  surgical  tuber- 
then  consider  the  defensive  powers  so  culosis  the  results  with  tuberculin 
exhausted  that  stimulation  by  any  have  been  very  satisfactory.  In 
method  is  impossible.  Continued  in-  pulmonary  tuberculosis  it  is  believed 
jections  under  such  conditions  may  that  proper  rest,  fresh  air,  and  good 
lead  to  a  dangerous  cumulation  of  the  food  supplemented  by  tuberculin  yield 
negative  phase,  and  to  early  death.  better  results  generally  than  the  same 
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measures  without  tuberculin.  r^Iuch 
skill  is  required  in  selecting-  the 
proper  patients  to  receive  tuberculin 
and  in  determining-  the  size  of  the 
dose  to  be  administered,  the  intervals 
between  doses,  and  the  amount  of 
rest  or  exercise  to  be  taken  by  the 
patient. 

The  study  of  mixed  infections 
is  reKzeiving-  more  and  more  attention, 
and  mixed  vaccines  of  appropriate  com- 
position are  reported  to  be  followed  by 
remarkable  success.  Caulfeild,  Petit, 
and  others  have  demonstrated  con- 
clusively that  great  benefit  may  follow 
the  use  of  bacterial  vaccines  even 
without  tuberculin.  That  tuberculin  is 
capable  of  doing  a  great  deal  of  harm 
if  carelessly  used — that  it  is  a  two- 
edged  sword — has  been  repeated  so 
often  that  to  those  who  do  not  have  an 
opportunity  of  seeing  the  efifects  of 
its  careless  administration  the  saying 
seems  trite.  Nevertheless,  it  cannot  be 
denied  that  many  persons  have  been  so 
impressed  by  the  harm  tuberculin  may 
do,  that  their  anxiety  to  do  no  harm 
has  resulted  in  their  doing  little  good. 
The  work  suggested  by  White  and  Van 
Norman,  if  it  is  confirmed,  should  be 
utilized  more  widely.  They  believe 
much  valuable  time  is  lost  in  giving 
doses  of  tuberculin  much  smaller  than 
the  proper  therapeutic  amount  should 
be.  In  default  of  the  practical  applica- 
tion of  opsonic  index  methods  the  only 
other  indication  the  physician  has  con- 
cerning the  amount  of  autoinoculation 
that  is  going  on  is  the  temperature 
record,  and  the  individual  susceptibility 
to  tuberculin  as  determined  only  by 
trial  and  error.  The  doses  of  tuber- 
culin used  at  the  present  time  follow 
pretty  closely  those  worked  out  by 
Wright.     Bacillen  emulsion  is  generally 


administered  in  initial  doses  of  about 
/inooo  to  Moooo  mg-,  while  old  tuber- 
culin is  given  in  quantities  somewhat 
larger.  The  doses  are  generally  given 
at  intervals  of  seven  to  ten  days, 
and  the  slightest  febrile  or  systemic  re- 
action following  a  dose  is  taken'  as  an 
indication  that  it  was  too  large.  The 
injection  is  usually  given  subcutane- 
ously  exactly  as  are  bacterial  vaccines. 
Efforts  have  been  made  tO'  give  it  by 
mouth,  and  administration  by  inunction 
has  been  attempted. 

Kinds  of  Tuberculin. — Many  at- 
tempts have  been  made  to  elaborate  a 
product  containing  the  proper  antigenic 
substances  for  the  specific  treatment  of 
tuberculosis,  with  the  result  that  in- 
numerable forms  of  tuberculin  have 
been  presented  to  the  medical  profes- 
sion. The  tuberculins  may  be  divided 
into  three  great  classes:  those  that  con- 
tain the  products  of  metabolism  of  the 
tubercle  bacillus,  those  that  contain 
substances  of  the  tubercle  bacilli  them- 
selves, and  those  consisting  of  both 
metabolic  products  and  tubercle  bacil- 
larv  substances.  The  tuberculins  con- 
sisting of  the  metabolic  products  of  the 
tubercle  bacillus  are  O.  T.  and  B.  F. 
The  old  or  original  tuberculin  (O.  T.) 
of  Koch  is  prepared  from  cultures  of 
the  tubercle  bacillus  6  or  8  weeks  old, 
grown  upon  5  per  cent,  glycerin  bouil- 
lon. After  sterilization  the  culture  is 
evaporated  to  one-tenth  its  bulk.  It  is 
then  filtered  to  remove  the  bacterial 
bodies.  The  resultant  filtrate  is  old 
tuberculin.  The  bouillon  filtrate  (B. 
F.)  dift'ers  from  old  tuberculin  only 
in  that  no  heat  is  used  for  its  prepara- 
tion. It  is  merely  a  sterile  filtrate 
from  well-grown  bouillon  cultures. 

To  distinguish  them  from  the  older 
preparation  elaborated  by  him,  Koch 
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called  the  tuberculins  containing" 
bacillary  substances,  which  he  de- 
scribed in  1897,  new  tuberculins. 
There  are  two  of  these — the  first,  T. 
R.,  contains  the  washed  residue  of 
ground  tubercle  bacilli  suspended  in 
20  per  cent,  glycerin.  The  final  prod- 
uct is  so  diluted  that  the  amount  of 
solid  substance  is  2  mg.  per  c.c. 
Bacillen  emulsion  (B.  E.)  is  more  like 
the  ordinary  bacterial  vaccines  in  use 
at  present.  The  bacteria  are  treated 
merely  by  grinding  in  a  hard-porce- 
lain ball  mill  for  a  long  time,  the 
powder  being  then  suspended  in  50 
per  cent,  glycerin.  It  is  diluted  so 
that  each  c.c.  of  the  tuberculin  con- 
tains 5  mg.  of  powder.  In  stating 
the  dosage  of  a  tuberculin  it  is  ad- 
visable to  speak  of  it  in  quantities  of 
the  finished  product  only,  without 
reference  to  the  amount  of  solid  bac- 
illary substance  contained  in  a  cubic 
centimeter;  for  instance,  /4oooo  ^§'- 
of  bacillen  emulsion  means  this 
amount  of  the  completed  tuberculin. 

As  stated  above.  Brown  and  others 
have  suggested  the  use  of  a  mixed 
tuberculin.  That  preferred  by  Brown 
is  composed  of  B.  E.  and  B.  F. 

A  few  phthisiologists  prefer  to  use 
a  so-called  "heterologous"  tuberculin  ; 
that  is,  in  treating  infections  caused 
by  the  bovine  type  of  bacillus  they 
use  a  tuberculin  prepared  from  human 
tubercle  bacilli,  and  vice  versa. 

The  Diagnostic  Reactions. — The 
only  tuberculin  used  to  any  extent  for 
diagnostic  reactions  is  O.  .T.  When 
tuberculin  is  injected  even  in  large 
doses  into  a  person  free  from  tuber- 
culosis no  symptoms  are  produced. 
If,  however,  tuberculosis  is  present 
there  follows,  within  the  course  of  a 
few  hours,  a  rise  in  temperature  and  a 


feeling  of  general  malaise.  The  general 
disturbance  is  accompanied  by  a  local 
reaction  at  the  point  of  injection, 
which  becomes  red  and  exhibits  a 
swollen  appearance.  Tuberculous  in- 
dividuals react  to  very  minute  quanti- 
ties of  tuberculin  and,  when  properly 
used,  this  phenomenon  is  of  great 
diagnostic  value.  The  following 
method  is  that  followed  by  Roth- 
Schulz  (from  "Pulmonary  Tuber- 
culosis," Francine,  2d  ed.,  1907)  : — 

"The  temperature  and  pulse  rate  of 
the  patient  to  be  investigated  are 
carefully  noted  for  from  four  to  seven 
days,  after  which,  in  the  event  of 
these  being  normal  or  only  very 
slightly  elevated,  an  initial  hypo- 
dermic injection  is  given  of  0.5  mg. 
old  tuberculin.  If  no  reaction  follows 
this  in  from  three  to  four  days,  the 
same  dose,  is  usually  repeated,  par- 
ticularly if  any  symptoms  indicative 
of  a  mild  reaction  have  occurred.  If 
the  temperature  shows  any  irregulari- 
ties, a  longer  period  is  allowed  to 
elapse  and  the  same  repeated  a  third 
time.  Usually,  however,  in  the  ab- 
sence of  reaction,  the  second  dose  is 
increased  to  1.25  mg.  This  amount 
may  be  repeated  after  the  lapse  of  two 
or  three  days  without  reaction,  or  the 
dose  increased  to  2.5  mg.  This  maxi- 
mum dose  may  again  be  repeated.  The 
importance  of  repeating  the  same  dose 
is  emphasized,  as  often  a  merely  sug- 
gestive reaction  after  the  first  ad- 
ministration may  be  followed  by 
severe  symptoms  after  the  second 
dose. 

"A  rise  in  temperature  of  1°  F. 
(0.5°  C.)  above  the  previous  maxi- 
mum is  considered  positive,  but  great 
importance  is  attached  to  the  develop- 
ment of  general  and  local  phenomena. 
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Even  in  the  event  of  only  a  slight  rise 
in  temperatnre,  the  development  of 
rales  where  they  were  previously 
absent,  or  the  occurrence  of  general 
symptoms,  is  considered  positive. 

"'inhere  is  no  danger  in  the  test  as 
outlined,  even  when  incipient  or 
latent  tuberculosis  is  present,  as  the 
fever  reaction  is  usually  moderate  and 
soon  disappears  if  the  patient  is  kept 
in  bed  a  day  or  so.  The  advantage 
of  making  a  diagnosis  in  doubtful 
cases  before  physical  signs  or  symp- 
toms are  available  cannot  be  over- 
estimated in  relation  to  the  prognosis 
of  treatment." 

Local  reactions  to  tuberculin  de- 
pend upon  the  fact  that  the  cells  of  a 
tuberculous  individual  are  highly 
sensitized,  so  that  when  tuberculin  is 
brought  into  contact  with  them  it  is 
immediately  split  up.  The  poisonous 
part,  being  set  free,  exerts  a  local  irri- 
tating action  upon  the  tissues.  This 
is  characterized  by  hyperemia  and 
inflammatory  changes  at  the  point  of 
application. 

The  Cutaneous  Reaction. — Von  Pir- 
quet  pointed  out  the  fact  that,  upon 
scarifying  the  skin  of  a  tuberculous 
subject  and  applying  a  solution  of 
tuberculin,  there  appears  an  area 
varying  from  a  local  hyperemia  to  an 
intense  inflammatory  reaction.  Many 
times  the  reaction  is  characterized  by 
the  appearance  of  a  small  papule, 
the  disappearance  of  which  is  fol- 
lowed by  a  brownish  pigmentation. 
The  reaction  is  not  attended  with 
fever,  malaise,  or  any  other  general 
symptoms. 

The  cutaneous  method  consists  in 
putting  a  drop  of  pure  or  diluted  old 
tuberculin  upon  the  skin  and  then 
making  a  slight  abrasion  of  the  skin 


under  the  drop  of  tul)erculin  with 
a  lancet,  quill,  or  von  Pirquet's 
"scratcher"  (Schiiber).  Only  the 
most  superficial  layers  of  the  epithe- 
lium need  be  removed,  just  sufficient 
to  open  the  superficial  lymph-chan- 
nels. It  is  undesirable  to  draw  blood. 
The  technique  to  be  employed  is 
practically  the  same  as  that  used  in 
vaccination  against  small-pox,  and  the 
dangers  of  secondary  infection  are 
exceedingly  slight.  At  a  distance  of 
about  one  inch  a  control  abrasion 
should  be  made  under  a  drop  of  50 
per  cent,  glycerin  and  0.1  per  cent, 
phenol  in  physiological  saline  solu- 
tion. Care  should  be  exercised  not  to 
carry  tuberculin  on  the  instrument  to 
the  control.  Where  large  numbers  of 
patients  are  vaccinated  a  platinum- 
iridium  instrument  that  can  be  heated 
is  recommended. 

The  value  of  the  von  Pirquet  re- 
action is  variously  estimated.  It  is 
extremely  delicate,  and  on  that  ac- 
count often  reacts  with  individuals 
who  appear  to  be  practically  free  from 
tuberculosis.  However,  as  pointed 
out  by  Hamburger  (Miinch.  med. 
AVoch.,  No.  2\-  1908),  "it  is  quite 
difficult  to  find  an  adult  free  from 
tuberculosis,  which  explains  the  great 
frequency  of  von  Pirquet's  reaction  in 
adults."  Its  greatest  value  is  in  the 
diagnosis  of  tuberculosis  in  children. 

F.  Peer  ("Value  of  Cutaneous  and 
Conjunctival  Reactions  in  Children," 
Beitr.  z.  klin.  d.  Tuberk.,  xviii,  117, 
1910)  states  that  "a  positive  von  Pir- 
quet reaction  is  without  doubt  spe- 
cific for  tuberculosis.  Especially  valu- 
able is  the  test  during  the  first  three 
years  ;  after  this  time  a  negative  result 
is  of  more  value  than  a  positive  one. 
Care  must  be  taken  to  distinguish  the 
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spurious  from  the  true  reactions.  Re- 
actions which  disappear  in  twenty- 
four  hours  are  not  specific." 

Characteristic  Cutaneous  Reaction. 
— Jules  Lemaire  (Revue  de  la  Tuber- 
culose,  June,  1908)  distinguishes 
three  grades  of  the  von  Pirquet  re- 
action as  follows : — 

"Feeble  reaction :  Hyperemic  zone 
— 4  to  6  mm.  in  diameter,  in  the  center 
of  v/hich  is  a  papule;  the  skin  sHghtly 
swollen  and  hard. 

"Medium  reaction :  Hyperemic  zone 
— 6  to  12  mm.  in  diameter;  numerous 
papules  very  prominent.  The  skin  is 
quite  edematous  throughout  the  area. 
The  redness  persists  for  several  hours. 

"Strong  reaction :  All  of  the  forego- 
ing conditions  are  very  much  exagger- 
ated. The  area  of  reaction  gives  a  very 
resistant  sensation  to  touch  and  the 
zone  of  hyperemia  extends  from  2  to  3 
cm.  If  the  subjacent  edematous  area 
is  pronounced,  it  gives  an  appearance 
of  urticaria.  Occasionally  at  the  points 
of  scarification  there  is  an  exudate  of  a 
serous  fluid." 

The  Moro  Reaction. — The  following 
diagnostic  reaction  as  described  by 
Moro  (Miinch.  med.  Woch.,  No.  5, 
February,  1908)  has  attracted  con- 
siderable attention : — 

"A  tuberculin  ointment  is  prepared 
by  a  combination  of  equal  parts  of  old 
tuberculin  and  anhydrous  lanolin.  The 
lanolin  base  is  selected  because  with 
this  material  it  is  possible  to  prepare  a 
very  concentrated  ointment.  The  mix- 
ture is  made  at  a  temperature  of  from 
20°  to  30°  C. 

"Ten  grams  of  ointment  is  sufficient 
for  100  tests.  The  point  of  application 
is  over  the  skin  of  the  abdomen  or  over 
the  breast,  near  the  mammse.  The 
ointment  is  energetically  rubbed  on  to 
the   skin   for  one-half   to   one   minute. 


The  area  of  the  part  treated  is  about 
two  inches.  The  positive  effect  is 
noted  by  the  eruption  of  a  granular  or 
a  papular  efflorescence  at  the  point  of 
application." 

Moro  divided  the  reaction  into  three 
groups : — 

"First. — A  weak  reaction.  At  the 
point  of  application  there  appear,  after 
twenty-four  to  forty-eight  hours,  sel- 
dom later,  single,  distinctly  red  nodules, 
from  two  to  ten  in  number,  of  a  diam- 
eter of  1  to  2  mm.  This  efflorescence 
disappears  after  a  few  days,  and  at  no 
time  has  caused  any  itching  or  other 
irritation. 

"Second. — The  medium  reaction.  At 
the  point  of  application  there  appear,  in 
the  first  twenty-four  hours,  numerous 
(100  or  more)  miliary  or  larger  red 
nodules,  about  3  mm.  in  diameter.  The 
skin  surrounding  the  eruption  is  in- 
tensely red.  The  reaction  is  confined 
to  the  point  of  application,  and  is  ac- 
companied by  considerable  itching. 
This  remains  several  days  and  then 
disappears. 

"Third. — The  strong  reaction.  At 
the  point  of  application  there  appear, 
within  a  few  hours,  100  or  more  large 
nodules  or  papules,  upon  an  inflamma- 
tory base.  The  dermatitis  associated 
with  it  is  accompanied  by  intense  itch- 
ing. Many  of  the  eruptions  form  an 
exudate  and  often  reach  a  size  of  from 
y%  io  yi  inch  in  diameter. 

"The  reaction  is  not  only  confined  to 
the  point  of  application,  but  extends  into 
the  surrounding  areas.  After  a  few 
days  the  papular  efflorescence  dries  up, 
leaving  a  brownish  pigmentation  of  the 
skin  which  remains  for  several  weeks. 
General  symptoms,  namely,  rise  of  tem- 
perature, etc.,  do  not  accompany  the 
reaction. 

"The  strong-  reaction  occurs  seldom. 
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In  37  positive  reactions,  we  only  ob- 
servetl  it  3  times,  2  of  these  cases  being- 
scrofulons  and  1  caries  of  the  bone. 
The  weak  reaction  we  observed  25 
times  antl  the  medinm  reaction  9  times 
in  the  17  cases. 

"The  most  distinct  reaction  is  ob- 
served in  scrofulons  conditions  and 
tuberculosis  of  the  bones.  Weaker  re- 
actions occur  most  often  in  cases  of 
tuberculosis  of  the  lungs. 

"An  important  factor  in  determining 
the  stage  of  the  reaction  is,  without 
doubt,  the  sensitiveness  of  the  skin." 

Moro  gives  a  table  showing  the  value 
of    the    percutaneous    reaction    com- 
pared with  the  cutaneous  vaccination 
of   von   Pirquet.      In    16   cases   of   un- 
doubted tuberculosis,   12  were  positive 
with  the  percutaneous  reaction  and  14 
positive    with    von    Pirquet's    reaction. 
In  12  cases  of  scrofulous  conditions,  6 
reacted  "positive"  to  the  percutaneous 
reaction   and   6   "positive"   to  the  von 
Pirquet  reaction.     In  20  cases  of  prob- 
able tuberculosis,  12  reacted  "positive" 
with  the  percutaneous  and   12  reacted 
"positive"    with    the    von    Pirquet    re- 
action.    Of  25  cases  of  non-tuberculous 
patients,  3  reacted  "positive"  with  the 
percutaneous  and  8  reacted  "positive" 
with  the  von  Pirquet.     Of  68  cases,  21 
of    children    of    suspected   tuberculosis 
reacted  and   4  children   with  manifest 
tuberculosis. 

"The  ointment  reaction  is  strongly 
specific.  All  cases  that  gave  a  tuber- 
cuhn-ointment  reaction  also  gave  the 
cutaneous  described  by  von  Pirquet.  A 
positive  ointment  reaction  without  a 
positive  von  Pirquet  reaction  I  have  at 
no  time  observed.  The  ointment  re- 
action is  absolutely  harmless.  The 
occurrence  of  itching  at  the  point  of  ap- 
plication occurs  only  relatively  seldom." 


Idle   Calmette  or  Wolff-Eisner  con- 
junctival   reaction    cannot    be    recom-     • 
mended. 

Therapeutic  Uses  of  Tuberculin. — 
The  indications  for  the  therapeutic  use 
of  tuberculin  are  all  forms  of  chronic 
tuberculosis  in  their  earlier  stages,  no 
matter  wdiere  they  are  localized.  Pul- 
monary, glandular,  ocular,  urogenital 
tuberculosis,  lupus,  and  tuberculosis 
of  the  bones  and  joints,  are  all  suitable 
for  tuberculin  therapy  in  properly  se- 
lected cases.  Of  course,  other  appro- 
priate therapeutic  and  hygienic  meas- 
ures must  essentially  be  combined  with 
the  tuberculin  treatment. 

The  use  of  tuberculin  is  contraindi- 
cated  in  acute  miliary  tuberculosis,  in 
tuberculous  meningitis,  in  severe  car- 
diac complications,  and  perhaps  in 
epilepsy. 

TubercuHn   therapy   as   practised   by 
Trudeau     has     gained     favor     among 
American  physicians    (Amer.  Jour,  of 
the  Med.   Sciences,  Aug.,   1906;  June, 
1907)  :    "The  best  method  has  seemed 
to  me  to  begin  with  very  minute  doses, 
0.0001  mg.,  or  even  a  dose  of  0.00005 
mg.  of  solid  substance,  Koch's  bacillen 
emulsion,  or  0.001  mg.  (or  c.mm.  fluid) 
of  his  'old'  tuberculin,  and  increase  so 
gradually  at  such  intervals  as  to  carry 
the  patient  to  full  doses  with  as  little 
disturbance  as  possible,  and  by  taking 
sufficient    time,    most    patients    can   be 
taken  through  the  entire  treatment  with 
but  occasional  and  moderate   reaction. 
Care  should  be  taken  never  to  inject 
after  a  reaction  until  all  effects  of  the 
previous  reaction  have  disappeared.     I 
have  also   formed  the  impression  that 
the  treatment  should  be  extended  over 
as  long  a  time  as  is  needed  to  avoid 
reactions,  no  matter  how  long  that  may 
be,  and  that  time  is  an  important  ele- 
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ment  in  obtaining  the  best  results.  Six 
months  of  treatment  is  ahnost  always 
necessary,  and  a  year  or  more  would  be 
better  in  many  cases. 

"I  quite  agree  with  Denys  that  the 
principal  faults  in  treatment — faults 
which  may  lead  to  failure,  and  even 
seriously  endanger  the  patient's  chances 
of  recovery— are  : — 

"Beginning  the  treatment  with  too 
large  amounts. 

"Raising  the  dose  too  rapidly  or  at 
too  short  intervals. 

"Injecting  again  before  all  effects  of 
a  reaction,  both  constitutional  and  local, 
have  passed  away. 

"Increasing  a  dose  after  a  reaction 
has  occurred. 

"Neglecting  to  consider  malaise, 
headache,  loss  of  appetite,  and  increased 
cough  as  evidences  that  the  limit  of  the 
patient's  tolerance  has  been  reached, 
and  calls  for  an  interval  of  rest  and  a 
■  reduction  of  the  dose. 

"Also  that  the  physician  who  dis- 
regards as  of  no  importance  an  increase 
of  a  minute  fraction  of  a  milligram  of 
tuberculin,  or  a  rise  of  a  few  tenths  of 
a  degree  of  temperature,  will  meet  with 
disappointment  and  disaster  in  the  ap- 
plication of  the  tuberculin  treatment. 
I  have  become  convinced  that  any  dan- 
ger there  may  be  of  aggravating  the 
patient's  condition  by  tuberculin  treat- 
ment lies  principally,  if  not  wholly,  in 
its  faulty  or  reckless  administration. 

"The  old  clinical  method,  which  was 
tried  with  such  disastrous  results  in  the 
earlier  history  of  tuberculin  treatment, 
was  based  on  the  production  of  pro- 
nounced local  and  general  reactions 
which  were  thought  essential  to  cure. 
These  we  know  now  to  be  harmful,  and 
the  avoidance  of  marked  reactions  and 
the  production  of  tuberculin  immunity 


are  the  main  features  of  the  new 
method. 

"The  first  rule — one  which  practical 
experience  has  long  ago  taught  me  to 
be  essential — is  to  begin  with  very  small 
doses ;  much  smaller  doses  than  are 
usually  advised.  Our  aim  should  also 
be  to  put  off  reactions  as  long  as  pos- 
sible, because  if  a  marked  reaction 
occurs  at  the  beginning  of  the  treat- 
ment it  is  exceedingly  difficult  to  habit- 
uate the  patient  to  increase  in  the 
dosage,  while  later  in  the  treatment, 
possibly  owing  to  the  partial  immuniza- 
tion already  produced,  reactions  are 
more  rarely  followed  by  evidence  of 
prolonged  intolerance. 

"If  no  tolerance  is  manifested,  the 
treatment  will  require  six  months;  but 
in  the  majority  of  cases,  when  any  re- 
actions occur,  it  should  be  extended 
over  ten  months  or  a  year,  or  even 
much  longer,  if  necessary,  to  reach  full 
doses.  It  is  a  mistake  to  try  to  shorten 
the  time  by  increasing  the  doses  too 
rapidly,  or  decreasing  the  intervals. 

"Tolerance  to  tuberculin  is  an  excel- 
lent prognostic  sign,  and  it  bears  a  cer- 
tain relation  to  the  condition  of  the  pa- 
tient's general  health ;  and  the  more  this 
improves  the  less  apt  is  he  to  develop 
symptoms  of  prolonged  intolerance, 
but  the  improvement  in  the  general 
health  is  necessarily  a  slow  process. 

"The  symptoms  of  intolerance  may 
be  divided  into  three  groups :  those  of 
a  general  fever  reaction,  those  which 
indicate  reaction  both  at  the  site  of  dis- 
ease and  also  the  site  of  injection,  and 
those  which  point  to  general  constitu- 
tional disturbances,  as  manifested  by 
malaise,  headache-,  sleeplessness,  wan- 
dering pains,  anorexia,  nausea,  and  loss 
of  weight  and  strength.  Any  one  of 
these  three  groups  of  symptoms  which 
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constitute  the  fever  reaction,  the  local 
reaction,  or  the  constitutional  impair- 
ment may  be  present  separately,  or 
some  of  the  symptoms  out  of  each 
group  may  show  themselves ;  but  they 
all,  whether  present  separately  or  col- 
lectively, indicate  intolerance  and  are  to 
be  considered  before  another  injection 
is  given,  and  in  determining  its  strength 
when  it  is  given. 

"The  fever  reactions  are  of  two 
kinds :  the  short  and  the  prolonged  re- 
action. The  short  reaction  is  identical 
with  that  produced  by  the  tuberculin 
test,  and  shows  the  classical  fall  and 
rise  of  temperature  all  ending  in  forty- 
eight  hours ;  the  prolonged  reaction  be- 
gins generally  more  gradually;  the 
symptoms  are  mild,  the  fever  rises  less 
high,  but  maintains  itself,  with  a  morn- 
ing remission,  above  the  patient's  nor- 
mal temperature  range  for  several 
days,  generally  not  more  than  a  week. 
These  prolonged  reactions  show  the 
same  temperature  curve  and  all  the 
other  manifestations  so  commonly  ob- 
served in  the  exacerbations  of  chronic 
pulmonary  tuberculosis,  except  that 
usually  they  are  of  shorter  duration. 
The  temperature  may  not  be  more  than 
1°  above  the  patient's  usual  range,  or 
even  less,  but  it  does  not  fall  for  sev- 
eral days. 

"Local  reaction  at  the  site  of  the 
lesion  is  a  valuable  guide  to  dosage ;  in- 
creased cough  and  expectoration,  pleu- 
ritic pains,  aggravation  of  the  physical 
signs,  hoarseness,  pain  and  aphonia  if 
the  larynx  is  involved,  all  point  to  local 
reaction  and  are  all  indications  for 
caution  in  increasing  the  dosage.  If 
moderate,  they  soon  subside  if  the  in- 
jections are  discontinued  for  a  short 
time  or  the  dose  lowered,  and,  no  doubt, 
when  moderate,  local  reactions  are  of 


benefit  to  the  patient  in  bringing  about 
reparative  processes  and  in  ridding  the 
system  of  pus  and  septic  material,  for 
we  have  no  better  expectorant  than 
tuberculin.  In  support  of  this  view  is 
the  improvement  in  the  patient's  gen- 
eral condition  and  the  marked  diminu- 
tion in  the  fever,  cough,  and  expectora- 
tion which  often  follow  moderate  local 
reactions  at  the  site  of  the  lesions. 

"Local  reaction  at  the  site  "of  injec- 
tion shows  itself  by  more  or  less  ex- 
tensive redness,  edema,  and  pain  at  the 
site  of  injection;  when  slight,  it  may  be 
disregarded,  as  it  is  somewhat  influ- 
enced by  the  manner  of  injection  or 
other  causes;  but  if  marked,  it  indicates 
commencing  intolerance,  and  should  be 
considered  in  connection  with  the  pa- 
tient's other  symptoms  before  increas- 
ing the  dose. 

"Alost  important,  and  most  often 
disregarded  because  no  rise  in  tem- 
perature may  be  present,  is  the  group 
of  symptoms  which  point  to  constitu- 
tional impairment  resulting  from  over- 
dosage. If  the  injections  are  persisted 
in  and  the  dose  steadily  increased, 
he  will  complain  of  malaise,  exhaus- 
tion, headache,  sleeplessness,  wandering 
pains,  anorexia,  nausea,  and  loss  of 
weight.  If  these  symptoms  are  disre- 
garded, the  injections  continued,  and 
the  dose  heedlessl)^  increased,  in  time 
the  patient's  disease  may  take  on  an 
acute  form.  When  intolerance  mani- 
fests itself,  the  rule  is  never  to  inject 
while  any  of  these  symptoms  are  still 
present,  but  to  wait  until  the  tempera- 
ture has  returned  to  its  usual  height, 
until  the  cough  and  increased  expec- 
toration have  lessened,  and  all  evi- 
dences of  constitutional  impairment, 
such  as  anorexia,  malaise,  debility, 
etc.,   have    disappeared.      Indeed,    all 
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evidences  of  intolerance  must  have 
been  absent  for  at  least  two  days  be- 
fore the  injections  are  again  taken 
up.  When  a  febrile  reaction  has  oc- 
curred, if  the  fever  has  been  high  or 
prolonged  and  the  constitutional  dis- 
turbance marked,  the  same  dose  that 
produced  the  disturbance  should  not 
be  repeated,  but  should  be  decreased 
by  one-half  or  more ;  if  this  produces 
no  ill  effect  the  usual  ratio  of  increase 
and  intervals  may  be  resumed  until 
the  dose  which  produced  the  reaction 
is  accepted  without  disturbing  the 
patient.  If  the  reaction  has  been  very 
mild,  the  same  dose  which  produced 
the  symptoms  may  be  repeated,  but  it 
is  usually  better  to  decrease  the 
amount  somewhat.  In  case  local  re- 
actions at  the  site  of  injection  or  at  the 
site  of  the  lesions  take  place  without 
other  symptoms,  an  interval  of  rest 
may  be  given  and  the  same  dose  re- 
peated. Sometimes  it  happens  that 
there  is  no  distinct  fever  reaction,  no 
distinct  local  reaction,  but  as  the 
doses  are  increased  the  patient  begins 
to  show  some  of  the  symptoms  of 
constitutional  impairment  referred  to  ; 
the  same  principle  would  apply  here ; 
discontinue  injections  until  the  un- 
favorable symptom  or  symptoms  have 
disappeared,  then  begin  again  with 
greatly  reduced  doses,  and  increase 
gradually  as  heretofore.  When  in 
doubt  as  to  the  explanation  of  any 
slight  symptom  of  intolerance,  always 
omit  one  or  two  injections  and  then 
begin  by  repeating  the  last  injection. 
"Tuberculin  hypersusceptibility  is 
an  occasional  complication  in  the 
course  of  tuberculin  treatment  which 
often  takes  infinite  care  and  patience 
to  overcome.  By  hypersusceptibility 
we   do  not  mean  the  usual   suscept- 


ibility to  an  increased  dose  which 
shows  itself  by  an  ordinary  reaction, 
but  an  exaggerated  and  growing 
degree  of  sensitiveness  to  the  toxin 
which  often  follows  an  ordinary  re- 
action without  any  previous  warning. 
For  instance,  a  patient  having  reacted 
in  the  usual  way  to  1  mg.,  and  all  the 
symptoms  of  the  reaction  having  dis- 
appeared and  the  temperature  become 
normal  for  two  days,  an  injection  of 
0.5  mg.  is  followed  by  a  marked,  even 
a  more  marked,  disturbance  than  the 
one  produced  by  the  1-mg.  dose.  An- 
other interval  of  rest  being  given  and 
the  dose  reduced  to  0.1  mg-.,  another 
strong  fever  reaction  manifests  it- 
self, and  this  continued  and  some- 
times increasing  susceptibility  of  the 
organism  to  a  decreasing  dose  of  toxin 
constitutes  tuberculin  hypersuscepti- 
bility. Years  ago  I  was  accustomed 
to  discontinue  the  treatment  entirely 
in  such  cases,  but  it  is  not  necessary 
to  do  so.  All  injections  should  be 
discontinued  for  ten  days  or  two 
weeks  and  then  resumed  again,  begin- 
ning far  down  the  scale  and  increasing 
very  gradually,  according  to  the 
usual  schedule.  Thus,  if  1  mg.  has 
been  the  offending  dose,  go  back  to 
the  %oo  ing"-  and  follow  the  usual 
schedule  of  increase  until  the  patient 
is  carried  safely  by  the  dose  to  which 
he  showed  such  peculiar  and  pro- 
nounced intolerance.  By  the  clinical 
method,  as  briefly  outlined,  if  time 
enough  be  allowed,  tuberculin  im- 
munization may  be  carried  often  to 
full  doses  with  safety  to  the  patient, 
and  often  with  a  marked  beneficial  in- 
fluence on  his  disease. 

"The  two  most  important  factors 
in  obtaining  results  are  the  length  of 
time  over  which  the  treatment  is  ex- 
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tended    and    the    dose    of    toxin    the  toms     to     apparent     restoration     to 

patient  can  be  made  to  tolerate.    Not  liealtli,    with    (hsappearance   of    baciUi, 

much    permanent    good    can    be    ex-  often    lasting    for    years.      yVll    acute 

pected  from  a  short  treatment  extend-  cases,  early  cases  in  which  the  onset 


ing-  over  a  few  months,  especially  if  a 
fraction  of  a  milligram  is  the  highest 
dose  reached  at  the  time  the  treat- 
ment is  discontinued.  On  the  othsr 
hand,  when  full  dose-s  have  been 
reached,  the}'  should  not  be  continued 
indefinitely  for  fear  of  exhausting  the 
patient's  power  to  respond,  by  the 
formation  of  antibodies,  to  the  stimu- 
lus of  the  injection  of  toxin.  It  is 
well  known  that  the  horse's  power  to 
produce  antitoxin  can  thus  be  ex- 
hausted, and  when  full  doses  can  be 
reached,  no  matter  how  long  it  may 
have  taken,  it  is  better  to  discontinue 


is  acute,  or  advanced  cases  with 
active  symptoms,  should  be  treated 
by  the  rest  and  open-air  method  only. 
If  they  progress  to  cure  by  this 
method  it  is  unnecessary  to  use  tuber- 
culin, and  indeed  I  have  formed  the 
impression  that  it  is  better  not  to  use 
it  during  the  periods  of  activity,  or  at 
least  until  a  partial  arrest  in  the 
activity  of  the  infection  manifests 
itself.  When  the  physician  becomes 
satisfied  that  the  patient  is  no 
longer  making  any  improvement 
while  treated  by  the  open-air  method, 
and  that  the  case  has  become  one  of 


treatment  for  from  two  to  six  months  chronic  phthisis,  if  the  general  nutri- 

and   resume   it   again   if   anything  in  tion    is    good,    tuberculin    injections 

the  patient's   symptoms  or  condition  offer  a  prospect  of  further  improve- 

seems  to  make  it  necessary.  ment.      All    acute    cases,    cases    with 

"As  to  the  type  of  cases  suitable  for  long-continued  increasing  fever,  cases 

the  tuberculin  treatment,  Denys  and  with  very  extensive  lesions  and  who 

some  of  the  Germans  claim  that  even  are  very  feeble  and  badly  nourished, 

in   acute   cases   good  results   may   be  cases  with  intestinal  and  other  com- 

occasionally    expected    by    a    careful  plications,    and    patients    w^ho    show 

course  of  injections;  but  my  experi-  pronounced    and    uncontrollable    in- 

ence  has  been,  with  a  very  few  excep-  tolerance  to  tuberculin,  are  manifestly 

tions,    confined    to    treating    patients  unsuitable  for  treatment, 

w^ho  were  apyretic  or  nearly  so,  that  "My   own   favorable   impression  of 

is,    whose    temperature    rarely    rose  the  influence  of  tuberculin  has  been 

above    99.5°     to     100°.       The     more  principally   formed   by   noticing  how 

chronic  the  type  of  disease,  the  better  rarely  the  disease  seemed  to  progress 

adapted  the   case  has   seemed  to   me  by   the    usual    exacerbations   and   re- 

to    tuberculin    treatment,    and    most  lapses  in  patients  who  were  tolerat- 

cases  of  a  chronic  type,  whether  in-  ing  progressively  increasing  doses  of 

cipient  or  of  long  standing  and   ad-  tuberculin     well,     and     in     watching 

vanced,  provided  the  nutrition  is  good  chronic    cases    w^ho    w^ere    running   a 

and    no    serious    complications    exist,  slow  but   steadily  downward  course, 

wall  derive  more  or  less  benefit  from  in  spite  of  the  climate  and  open-air 

tuberculin  immunization.     The  bene-  treatment,  derive  marked  benefit  and 

fit   derived   may  be   from   mere  tern-  even    gradually    return    to    apparent 

porar}^  improvement  in  all  the  symp-  health  after  a  full  course  of  injections. 

2—25 
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It  is  especially  in  cases  in  which  no 
marked  intolerance  to  the  injections 
has  shown  itself  that  one  observes  all 
the  evidences  of  the  chronic  toxe- 
mia, from  which  the  patient  suffers, 
slowly  disappear.  The  appetite,  di- 
gestion, and  nutrition  all  improve ; 
the  strength  improves  markedly;  the 
slight  accessions  of  temperature  to 
99°  or  99.5°  which  may  have  been 
present,  perhaps  for  years,  from  time 
to  time,  grow  less  and  the  tempera- 
ture becomes  practically  normal.  The 
subnormal  morning  temperature  is  less 
marked;  the  cough  and  expectoration, 
which  at  certain  periods  in  the  treat- 
ment may  have  been  increased,  grad- 
ually diminish,  and  in  some  cases  en- 
tirely cease.  In  others,  however,  the 
patient  may  recover  practically  normal 
health,  while  the  cough  and  expectora- 
tion persist  apparently  indefinitely, 
though  much  lessened.  No'  marked  in- 
fluence on  the  bacilli  is  noted  for  many 
months  in  most  cases.  After  local  re- 
actions the  bacilli  may  greatly  increase 
in  numbers,  to  again  decrease  and  occa- 
sionally disappear  before  the  end  of 
the  treatment ;  but  in  many  cases  the 
bacilli  may  persist  in  the  scanty 
sputum,  though  the  patient  may  have 
regained  apparent  good  health.  In 
such  patients,  after  an  interA'-al  of  rest, 
the  repetition  of  the  treatment  is  in- 
dicated, and  a  secondary  course  of  in- 
jections is  generally  so  well  tolerated 
that  the  patient  can  be  carried  to  full 
doses  in  three  to  four  months,  often 
without  reaction. 

"My  belief  in  tuberculin  immuniza- 
tion as  favorably  influencing  the 
course  of  chronic  tuberculosis  rests 
on  no  more  stable  foundation  than  a 
strong  clinical  impression  gained 
many  years  ago — an  impression  which 


has  gradually  become  a  conviction 
through  years  of  observation.  I  have 
no  statistics  tO'  present  beyond  what 
the  postdischarge  mortality  of  the 
patients  at  the  Sanitarium  has  shown : 
namely,  that  from  18  to  25  per  cent, 
more  of  treated  than  of  untreated 
cases  discharged  from  the  Sanitarium 
during  the  past  fifteen  3^ears  were 
living  at  the  time  we  made  the  in- 
quir}^  A  continued  study  of  the  post- 
discharge  mortality,  extending  over 
sufficient  cases  and  sufficient  years  to 
exclude  sources  of  error  from  other 
influences,  can  alone  in  time  furnish 
unquestionable  evidence  as  to  the 
exact  value,  if  any,  of  tuberculin  im- 
munization in  prolonging  life. 

"That  tuberculin  is  not  the  vaunted 
and  long-looked-for  specific  it  was  at 
first  thought  to  be  has  been  amply 
demonstrated  by  the  bitter  experience 
of  the  past.  We  have  learned  the 
dangers  of  tuberculin  treatment  and 
its  evident  limitations.  We  have, 
however,  also  in  late  years  learned 
something  about  the  complex  defen- 
sive resources  of  the  living  organism 
which  tend  to  the  production  of  im- 
munity, and  how  to  call  them  into 
action,  though  we  are  evidently  as  yet 
only  on  the  threshold  of  the  knowl- 
edge of  immunization  by  vaccines  in 
the  treatment  of  chronic  infections. 
Everything  we  know,  however,  points 
to  immunization  as  the  goal  toward 
which  our  efforts  should  be  directed. 
We  have  much  to  learn  about  tuber- 
culin treatment,  but  even  in  the  pres- 
ent state  of  our  knowledge  I  am 
inclined  to  think  that  the  production 
of  tuberculin  immunity  by  the  mild 
clinical  method  is  capable  of  favor- 
ably influencing  the  course  of  chronic 
tuberculosis,   of  prolonging  life,   and 
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in  many  cases  of  aborting-  a  com- 
mencing infection  or  extinguishing- 
the  smouldering  hres  of  a  chronic  in- 
fection." 

Methods  for  the  Therapeutic  Em- 
ployment of  the  Different  Tuberculins. 
— Lawrason  Brown  (Osier's  "Modern 
Medicine,"  vol.  iii)  says:  "From 
theoretical  considerations  it  would 
seem  that  tlie  most  rational  tuber- 
culins named  in  the  order  of  the  dates 
of  their  discovery  are  'B.  F.,'  'T.  R./ 
'B.  E.,'  and  a  mixture  of  'B.  F.'  and 
'B.  E.'  'B.  F.'  contains  the  products 
of  the  tubercle  bacilli  disintegrating 
during-  the  growth  of  the  culture,  as 
well  as  the  unchanged  products  of  the 
tubercle  bacillus  given  ofT  in  its 
growth,  and,  while  less  toxic  than 
'O.  T.'  and  possibly  to  be  preferred 
for  this  reason  for  febrile  patients,  it 
may  possess  some  immunizing  prop- 
erties destroyed  by  the  prolonged 
heating  to  which  'O.  T.'  is  subjected. 
'B.  E.'  possesses  all  the  immunizing 
substances  in  the  tubercle  bacillus 
and  is  subjected  to  heat  of  only  60° 
C.  An  emulsion  of  'B.  E.'  in  'B.  F.' 
would,  therefore,  seem  to  combine 
whatever  immunizing  properties  exist 
in  either  the  tubercle  bacillus  or  the 
culture  fluid.  K.  Spengler  strongly 
advocates  'B.  F.'  of  bovine  origin  (his 
'P.  T.  O.'),  believing  it  causes  few  re- 
actions and  better  immunity  in  infec- 
tions with  the  human  strain  of  tuber- 
cle bacillus.  'B.  E.'  in  large  doses 
may  cause  sterile  abscesses.  'B.  E.' 
and  'T.  R.'  cause  more  local  reaction 
at  the  site  of  inoculation,  but  appar- 
ently little  more  frequent,  though 
less  readily  controlled,  general  re- 
actions than  'O.  T.'  or  'B.  F.'  " 

In  opening  the  discussion  upon 
"Tuberculin"  at  a  recent  meeting  of 


the  Therapeutical  and  Pharmaco- 
logical Section  of  the  Royal  Society 
of  Medicine  ("Proc.  of  the  Royal  Soc. 
of  I\Ied.,"  vol.  V,  No.  5,  pp.  55-132, 
Mar.,  1912)  Dr.  Arthur  Latham  stated 
very  clearly  the  present  attitude  of 
the  profession.  There  are  twO'  schools 
opposed  to  each  other  on  the  subject 
of  the  value  of  tuberculin  in  pul- 
monary tuberculosis.  The  first  places 
the  value  of  tuberculin  too  high  and 
fixes  its  attention  on  this  remedy  to 
the  exclusion  of  other  important 
factors ;  the  other,  daily  becoming 
smaller  and  less  important,  denies 
that  the  tuberculin  is  of  value.  The 
prejudices  of  the  latter  are  based 
largely  on  the  experience  following 
the  introduction  of  tuberculin  by 
Koch.  That  experience  was  due 
simply  to  an  improper  system  of 
dosage  and  an  improper  selection  of 
cases.  Latham  believes  that  tuber- 
culin associated  with  other  methods 
gives  better  results  than  any  other 
known  method  of  treatment.  A  large 
proportion  of  patients  thus  treated 
certainly  appear  to  retain  their  work- 
ing capacity  for  a  longer  period. 
Reasoning  by  analogy,  we  would  ex- 
pect tuberculin  to  be  of  therapeutic 
value  because  other  vaccines  are ;  but 
there  are  circumstances  which  lead 
us  to  modify  such  an  opinion.  During 
recent  years  the  work  of  Inman  has 
given  an  explanation  of  the  effects  of 
sanatorium  treatment.  Latham  refers 
particularly  to  Inman's  study  of  auto- 
inoculation.  Movement  and  exercise 
determine  to  some  extent  the  amount 
of  lymph  and  blood  which  passes 
through  a  diseased  lung  in  a  given 
time,  and  this  in  turn  determines  the 
amount  of  bacterial  products  absorbed 
into  the  general  circulation,  thus  set- 
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ting  forth  the  defensive  forces  of  the 
body.  This  theory  is  not  the  whole 
story.  It  takes  no  account,  of  the 
action  of  ferments,  the  products  of 
the  destruction  of  tissue,  and  other 
possible  factors;  but  it  would  seem 
to  show  that  we  can  to  some  extent 
limit  or  increase  the  absorption  of 
bacterial  products  by  rest  and  exer- 
cise. The  bacterial  products  are  in 
the  main  the  patient's  own  tuberculin, 
that  is  to  say,  we  are  dealing  with 
autogenous  inoculation  in  sanatorium 
treatment.  The  effect  of  exercise  in 
such  treatment  and  the  effect  of  a 
dose  of  tuberculin  are  precisely  simi- 
lar. Overexercise  or  an  overdose  of 
tuberculin  produces  precisely  the 
same  clinical  symptoms,  malaise, 
headache,  increase  of  expectoration, 
etc.,  whereas  a  beneficial  amount  of 
exercise  and  a  suitable  dose  of  tuber- 
culin produce  strictly  comparable 
clinical  effects.  Sanatorium  treat- 
ment properly  carried  out  in  suitable 
cases  depends  chiefly  for  its  good  re- 
sults upon  the  proper  regulation  of 
exercise.  Latham  says:  "With  re- 
gard to  the  kind  of  tuberculin  to  be 
used  different  observers  pin  their  faith 
to  different  preparations,  and  the  as- 
tonishing thing  is  that  the  results  of 
all  appear  to  be  the  same  in  spite  of 
the  fact  that  there  are  such  essential 
differences  in  the  tuberculin  used." 

As  a  result  of  his  work  upon  auto- 
inoculation,  Inman  suggests  the  fol- 
lowing classification  for  regulating 
the  treatment  of  pulmonary  tuber- 
culosis : — 

"Class  L — Resting  febrile.  Cases 
with  fever  while  at  rest  in  bed. 

"Class  IL — Ambulant  febrile,  rest- 
ing  afebrile.  Usually  a  transition 
stage  between  Classes  I  and  IIL 


"Class  in.  —  Ambulant  afebrile. 
Cases  without  fever  in  spite  of  exer- 
cise or  work. 

"In  Class  I  the  pathological  condi- 
tion results  in  excessive  autoinoc- 
ulation  occurring  spontaneously.  In 
Class  II  the  excessive  autoinocula- 
tions  are  inducible  by  exercise,  while 
only  appropriate  autoinoculations  are 
inducible  by  exercise  in  Class  III." 

Administration  by  Mouth. — Latham, 
Spitta,  and  Inman  ("Proc.  of  the 
Royal  Soc.  of  Med.,"  vol.  i,  Med.  Sec, 
pp.  195-240,  1907-1908)  have  reported 
upon  the  use  of  vaccines  and  tuberculin 
administered  by  the  mouth.  They  have 
tried  these  substances  given  in  normal 
saline  solution  and  in  fresh  horse 
serum.  The  doses  of  the  vaccine,  when 
administered  by  mouth,  should  be 
slightly  larger.  Apparently  the  nega- 
tive and  positive  phases  which  follow 
the  administration  of  vaccines  by  the 
mouth  are  shorter  than  those  produced 
by  the  hypodermic  method.  The  tuber- 
culin used  was  T.  R. 

S.  Solis-Cohen,  of  Philadelphia,  after 
two  years'  investigation  of  the  use  of 
tuberculin  by  mouth,  has  confirmed  the 
observation  of  Latham  and  his  co- 
workers. In  a  signed  editorial  appear- 
ing in  the  New  York  Medical  Journal 
(p.  132,  January  20,  1912),  the  author 
states  that  he  finds  diluted  milk  whey 
and  physiological  saline  solution  equally 
as  valuable  as  the  horse  serum  recom- 
m.ended  by  Latham  as  a  diluent  for  the 
tuberculin.  He  employed  a  sugar  of 
milk  trituration  and  directed  that  the 
dose  should  be  taken  at  bedtime.  His 
results  confirmed  Latham's  observation 
that  distinct  reactions  may  occur  from 
very  small  doses  (%ooooo  mg.).  The 
author  states  that  there  is  an  advantage 
in  administering  the  dose  early  in  the 
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morning  so  that  the  time  of  the  on- 
coming of  reaction  can  be  more  readily 
observed  and  charted ;  but,  on  the  other 
hand,  the  fact  that  a  mild  reaction  may 
be  sustained  in  sleep  has  also  some  ad- 
vantages. Attention  is  called  to  the 
general  rules  of  minimal  doses  pro- 
gressively increased,  with  absolute  rest 
during  reaction  time,  which  must  be 
observed  in  this  as  in  all  other  methods 
of  using  tuberculin.  He  begins  with 
M 00000  i^''§''  of  T.  R.  rubbed  up  with 
1  Gm.  of  milk-sugar,  and  increases  the 
dose  by  /^ooooo  ^^^S-  until  a  reaction  is 
evident.  One  dose  is  given  every  third 
or  fourth  day  unless  for  some  good 
reason,  as  prolongation  of  temperature 
rise,  or  excessive  local  or  general  re- 
action, its  omission  is  necessary.  After 
a  reaction  is  evident,  no  increase  of 
dose  is  made  until  the  reaction-in- 
ducing dose  has  been  twice  repeated 
without  causing  rise  of  tempeidture. 
The  maximum  limit  is  fixed  by  the 
necessities  of  the  case.  Usually  from 
%oooo  to  ^looo  mg.  is  required.  The 
author  uses  a  highly  nitrogenous  and 
moderately  fatty  dietary,  together  with 
such  medication  as  is  indicated  in 
connection  with  the  gastric  adminis- 
tration of  the  tuberculin. 

Localized  Tuberculosis, — In  con- 
nection with  the  treatment  of  cases  of 
strictly  localized  tuberculous  infection, 
we  must  take  into  account  the  following 
facts : — 

1.  The  tuberculo-opsonic  power  of 
the  blood  in  infected  persons  appears  to 
be  uniformly  inferior  to  that  of  normal 
blood. 

2.  The  immunizing  stimuli  which  are 
required  for  raising  the  opsonic  power 
and  for  maintaining  it  at  a  high  level 
are  lacking. 

3.  The  tubercle  bacilli  are  cultivating 


themselves    in    the    focus    of    infection 
under  favorable  conditions. 

4.  An  increase  of  the  opsonic  power 
can  be  obtained  and  maintained  by  the 
inoculation  of  a  series  of  properly  ad- 
justed and  interspaced  doses  of  tubercle 
vaccine. 

5.  We  have  at  our  disposal  methods 
by  which  we  may  increase  the  lymph 
flow  through  the  focus  of  infection  in 
such  a  manner  as  to  bring  the  antibac- 
terial elements  of  the  blood  into  appli- 
cation upon  the  invading  bacteria. 

It  is  the  belief  of  some  surgeons  that 
it  is  possible  to  extirpate  the  invading 
organisms  completely  and  effectively 
by  the  knife  in  a  large  proportion  of 
cases ;  but  successes  from  such  opera- 
tions often  leave  something  to  be  de- 
sired from  the  point  of  view  of  com- 
pleteness, and  at  other  times  the  efforts 
of  the  surgeon  come  to  naught  in  spite 
of  the  exercise  of  great  care. 

Wright  classifies  the  cases  of  local 
tuberculosis  which  have  derived  benefit 
from  vaccine  therapy  under  the  head- 
ings of  lupus,  tuberculous  ulcers  of  the 
subcutaneous  tissues,  tuberculosis  of 
the  bone,  tuberculous  glands,  tuber- 
culous diseases  of  the  genitourinary 
system,  tuberculous  diseases  of  the 
joints,  tuberculous  peritonitis,  and  apy- 
rexial  phthisis. 

In  treating  lupus,  not  infrequently 
certain  of  the  patches  are  seen  com- 
pletely cured,  while  the  disease  in  other 
regions  remains  refractory.  These  only 
partially  successful  results  which  con- 
trast in  a  very  unfavorable  manner 
with  those  obtained  in  connection  with 
tuberculous  ulcerations  affecting  the 
deeper  tissues  seem  to  depend  not  so 
much  upon  a  defective  power  of  re- 
sponse to  inoculation  on  the  part  of  the 
patient  as  upon  the  inadequate  manner 
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in  which  the  antibacterial  substances 
come  into  appHcation  upon  the  tubercle 
bacilli  in  the  skin,  which  is  but  poorly 
supplied  with  blood.  If  it  were  pos- 
sible to  superadd  to  the  treatment  by  in- 
oculation another  form  of  treatment 
which  achieves,  as,  for  example,  the 
Finsen  light,  a  sufficient  transudation 
of  lymph  into  the  skin,  the  efficiency 
would  be  much  greater. 

In  tuberculous  ulcerations  of  the 
subcutaneous  tissues  the  results  from 
tuberculin  therapy  have  invariably  been 
satisfactory  when  given  with  proper 
precautions.  Tuberculous  lesions  of 
the  lymphatic  glands  seem  especially 
favorable  for  treatment  by  tubercle  vac- 
cine, as  those  glands  lie  in  the  direct 
course  of  the  lymph-stream. 

Vaccination  Against  Tuberculosis. 
— The  question  of  vaccination  against 
tuberculosis  has  been  interestingly  dis- 
cussed by  Calmette  (Rev.,  March  30, 
1912)  :— 

"Calmette  states  that  none  of  the 
methods  hitherto  in  vogue  has  suc- 
ceeded in  inducing  the  formation  of 
the  durable  vaccinating  lymph-node 
lesion  which  seems  to  be  indispen- 
sable for  resistance  to  true  tuber- 
culosis later.  He  revives  them  all 
and  compares  them  unfavorably  with 
the  results  of  his  recent  vaccination 
work  on  cattle  w^hich  opens  brighter 
prospects.  He  regards  as  almost  in- 
evitable the  contamination  of  children 
under  5  with  tuberculosis,  at  least  in 
crowded  cities.  If  this  infection  re- 
mains localized  in  the  lymph-node 
system — which  it  generally  does — and 
if  the  infection  is  not  massive,  it 
confers  on  the  child  an  immunity  to 
reinfection  or  at  least  makes  it  more 
resistant,  so  that  reinfecting  bacilli 
^re  not  tolerated;  the  organism  then 


displays  a  characteristic  tendency  to 
dispel  them  at  once,  wdiile  it  displays 
an  equally  characteristic  intolerance 
for  the  products  of  the  bacillary  secre- 
tion (reaction  to  tuberculinj.  This 
resisting  power  can  be  measured  by 
quantitative  determination  of  anti- 
bodies in  the  serum.  The  antibody 
index  show^s  that  the  resistance  in- 
creases wnth  each  new  infection  mani- 
fested by  the  greater  and  greater 
tendency  to  rapid  cheesy  changes, 
purulent  softening  of  tubercles  and 
prompt  expulsion  of  their  contents. 
But  when  infection  recurs  again  and 
again  and  in  massive  doses,  this  con- 
stant recurrence  of  softening  and 
breaking  dowm  of  tubercles  over- 
whelms the  system  wdth  their  prod- 
ucts, brings  on  the  condition  of  actual 
phthisis,  and  the  individual  finishes 
by  succumbing  in  spite  of  or  rather 
for  the  very  reason  that  he  has  ac- 
quired immunity.  These  facts  point 
the  way  to  effectual  proph^daxis, 
Calmette  thinks.  As  soon  as  the 
tuberculin  first  reveals  that  infection 
has  occurred,  the  child  is  protected 
against  reinfection;  he  has  acquired 
immunity  and  resisting  power  enough 
to  carry  him  through  life  if  he  can  be 
protected  against  massive  reinfec- 
tions. Calmette  adds  that  it  is  pos- 
sible to  conceive  of  artificially  induc- 
ing this  primiary  immunizing  lymph- 
node  action  by  vaccination  in  very 
young  infants,  by  feeding  them  some 
attenuated  strain  of  tubercle  bacillus 
while  the  intestinal  walls  are  still  in 
their  primal  comparatively  permeable 
condition." 

Mixed  Infections  in  Tuberculosis. — 
Investigations  shoAv  that  at  least  75 
per  cent,  of  cases  of  pulmonary  tuber- 
culosis are  due  to  a  mixed  infection. 
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A  rapid  decline  in  the  patient's  condi- 
tion is  the  usual  clinical  indication. 
Streptococci,  staphylococci,  influenza 
bacilli,  and  the  pneumococci  are  fre- 
([uent  offenders.  It  stands  to  reason 
that  the  clinical  symptoms  mani- 
fested in  such  cases  cannot  be  charac- 
teristic of  any  one  invading  organism, 
but  that  they  must  be  the  symptoms 
of  a  composite  toxemia.  Unless  the 
patient  so  aft'ected  is  able  to  elal^orate 
sufficient  antibodies  he  is  in  constant 
danger  of  further  attacks  or  relapses. 
Often  his  condition  becomes  chronic. 
The  chronicity  can  be  explained  by 
the  fact  that  the  patient's  resistance 
is  sufficient  to  hold  the  infection  in 
abatement,  but  insufficient  to  over- 
come it.  Such  cases  seem  to  offer  a 
wide  field  for  vaccine  therap}''  and 
possibly  autogenous  vaccines  afiford 
more  direct  and  positive  means  of 
combating  the  infections  than  stock 
vaccines. 

Vaccination  against  the  secondary 
infections  will  by  no  means  remove 
all  symptoms.  However,  an  approxi- 
mate improvement  can  be  expected. 
A'Vhen  this  improvement  reaches  a 
stage  where  the  symptoms  seem  to 
be  produced  almost  entirely  by 
the  tuberculous  processes,  tuberculin 
treatment  would  seem  indicated  and 
should  then  afford  marked  improA^e- 
ment.  We  must,  of  course,  always 
keep  in  mind  that  hygienic  treatment 
is  a  necessary  accessory. 

Powell  and  Hartley  ("Diseases  of 
the  Lungs,"  5th  ed.,  p.  401)  note  the 
findings  of  Ravenel  and  Irwin  at  the 
Henry  Phipps  Institute,  Philadelphia, 
in  pulmonary  cavities,  in  50  cases — 
streptococcus  in  Z7 ;  Bacillus  coli  com- 
munis in  37;  Staphylococcus  alhiis  in 
2S ;  Staphylococcus  aureus  in  24. 


They  found  less  frequently  pneu- 
mococcus.  Bacillus  pyocyaneus,  and 
others.  Radcliffe,  at  King  Edward 
VII  Sanatorium,  Midhurst,  frequently 
found  a  streptococcus  in  the  sputum 
of  such  cases.  In  regard  to  the  much- 
debated  question  as  to  how  far  these 
micro-organisms  are  saprophytic  and 
how  far  pathogenic,  the  writers  do 
not  believe  with  certain  observers 
that,  since  the  tubercle  bacillus  may 
be  the  direct  cause  under  certain  cir- 
cumstances of  the  fever,  caseation, 
wasting,  liquefaction,  therefore  it 
alone  is  responsible  for  the  symp- 
toms ;  but  rather  that  the  presence  of 
these  micro-organisms  prepares  the 
way  for  invasion  of  the  tissue  by  the 
tubercle  bacillus,  assisting  in  the 
suppurative  process  which  leads  to 
elimination  of  caseous  products  and 
manifests  itself  clinically  by  hectic 
phenomena.  They  maintain  that  this 
view  is   supported  by 

1.  Results  of  treatment  under  sana- 
torium regime  (in  purer  air,  less  op- 
portunity for  such  infection). 

2.  The  rapid  spread  of  tuberculosis 
at  times  when  complicated  by  in- 
fluenza. 

3.  Improvement  following  A'accine 
treatment  with  one  or  more  of  the 
isolated  organisms. 

Additional  evidence,  they  assert,  is 
given  by  the  study  of  the  disease  in 
cattle,  for,  as  Foulerton  says :  "An 
ox  may  have  the  most  extensive 
tuberculous  infection  and  yet  fre- 
quently be  in  absolutel}^  prime  condi- 
tion," but  with  the  breaking  down 
of  tubercle  or  secondary  infection 
of  cavities  or  ulceration  of  lesions, 
the  symptoms  of  chronic  pulmonary 
phthisis  appear. 

The    stage    of    hectic    tuberculosis, 
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Hug'uenin  remarkE,  has  long  been 
known  to  be  related  to  a  mixed  infec- 
tion. Ziegler,  in  his  "Pathological 
Anatomy,"  1st  ed.,  has  mentioned  it; 
Hoist,  1888  (Norsk.  Mag.  f.  Lag.),  also, 
upon  finding  streptococcus  in  lungs, 
spleen,  and  kidneys  in  pulmonary 
tuberculosis,  states  that  the  last  stage 
is  a  kind  of  pyemia.  Others  reached 
the  same  conclusions  as  to  the 
peculiar  course  of  chronic  pulmonary 
tuberculosis.  The  role  of  mixed  or 
secondary  infection  was  long  known 
in  other  infectious  diseases  {e.g., 
croupous  pneumonia,  typhoid,  and 
acute  exanthemata)  before  the  anal- 
ogy was  applied  to  pulmonary  tuber- 
culosis. This  was  due  to  the  fact  that 
many  believed  in  the  power  of  the 
tubercle  bacillus  to  cause  true  sup- 
puration. Huguenin,  however,  be- 
lieves with  Rosenbach,  Garre,  and 
others :  "When  true  suppuration  is 
present  in  tuberculosis  it  is  conditioned 
by  the  primary  presence  of  the  sec- 
ondary immigration  of  pyogenic  bac- 
teria." In  the  lung  there  is  a 
symbiosis  of  bacteria  of  different 
kinds  to  which  the  fever  is  to  be  as- 
cribed. The  question  is  whether  the 
fever  is  due  to  the  assimilation  prod- 
ucts and  body  contents  of  the  tuber- 
cle bacillus,  to  the  tuberculin  alone, 
to  the  analogous  products  of  the  pus 
cocci,  or  to  a  new  material  formed 
from  both  together. 

Caulfeild  and  Beatty  (Montreal  Med. 
Jour.,  vol.  xxxviii,  pp.  736-743,  Nov., 
1909)  have  studied  the  sputum  of 
tuberculous  individuals  with  regard 
to  the  relation  of  the  bacteria  found 
and  the  occurrence  of  hemoptysis. 

They  state :  "Practically  we  be- 
lieve that  in  the  lesions,  accompanied 
by  hemorrhage,  a  complicating  micro- 


organism could  usually  be  demon- 
strated, and  that  this  organism  has 
more  to  do  with  the  solution  of  tissue 
necessary  for  the  production  of 
hemorrhage  than  the  tubercle  bacil- 
lus. Either  the  solution  of  tissue 
itself  opens  the  vessel  wall  or  causes 
first  a  small  aneurism  by  weakening 
the  wall  and  its  tissue  support. 

"If  such  is  the  case  the  administra- 
tion of  suitable  vaccines  is  the  rational 
therapeutic  procedure.  This  concep- 
tion also  admits  of  the  likelihood  of  a 
complicating  organism  very  early  in 
the  disease — while  the  lesion  is  still 
small.  The  time  for  vaccine  therapy 
must  then  be  advanced  before  the  oc- 
currence of  the  so-called  open  con- 
dition. The  mode  of  infection  would 
probably  be  by  the  blood-stream, 
which  is  not  at  variance  with  accepted 
conceptions. 

"This  field  of  effect  is  then  a  special 
activity  on  the  part  of  certain  com- 
plicating micro-organisms,  although 
we  recognize  that  men  working"  in 
tuberculosis  do  not  agree  upon  the 
part  played  by  the  so-called  second- 
ary or  mixed  infections  even  in  open 
cases. 

"Thirteen  cases  have  been  investi- 
gated. The  procedure  has  chiefly 
been  the  washing  of  suitable  particles 
of  hemorrhagic  sputum.  (One  posi- 
tive blood-culture  was  obtained.) 
Before  collecting  the  sputum  the  pa- 
tient washes  his  mouth  with  carbolic 
saline.  An  attempt  is  made  to  get 
coughed-up  hemorrhagic  particles. 
Immediate  smears  are  made  from  the 
washed  sputum  and  preserved  for 
controls." 

Roswell  T.  Pettit  (Illinois  Med. 
Jour.,  vol.  X,  No.  4,  pp.  431-2-3,  Oct., 
1911)  makes  the  following-  statements, 
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as   a  result  of  his  studies   of  mixed 
infections  : — 

"1.  Autogenous  vaccines  made  from 
org-anisms  isolated  directly  from  the 
blood-stream  in  pulmonary  tuber- 
culosis have  practically  no  effect  on 
the  temperature. 

"2.  Autogenous  vaccines  made  from 
organisms  isolated  from  the  sputum 
have  a  reducing  effect  on  the  tempera- 
ture in  pulmonary  tuberculosis. 

"It  has  also  been  observed  that  dur- 
ing the  past  nineteen  months,  June  15, 
1909,  to  Jan.  15,  1911,  hemorrhages 
have  been  less  frequent  than  before. 
The  class  of  patients,  diet,  exercise, 
sleeping  conditions,  supervision,  etc., 
were  practically  the  same  as  in  preced- 
ing years ;  the  only  new  factor  intro- 
duced into  the  treatment  was  the  ad- 
ministration of  autogenous  vaccines. 
It  has  occurred  to  me  that  possibly  the 
injection  of  vaccines -against  the  organ- 
isms of  mixed  infection  had  a  protect- 
ive action  against  tissue  dissolution 
and  hence  against  hemorrhage.  In  all 
cases  considered  in  the  class  receiving 
vaccines  at  least  three  doses  of  vaccines 
were  administered. 

"  .  .  .  .  the  percentage  of 
hemorrhage  in  cases  receiving  vaccines 
is  approximately  one-third  of  that  in 
cases  not  receiving  vaccines.  It  is  also 
seen  that  the  percentage  of  hemorrhage 
in  cases  treated  with  vaccines  made 
from  organisms  isolated  from  'the  spu- 
tum is  very  much  lower  than  it  is  in 
cases  treated  with  vaccines  made  from 
organisms  isolated  from  the  blood,  and 
while  it  is'  not  admissible  to  draw  defi- 
nite conclusions  from  a  study  of  56 
cases,  the  results  are  indicative,  and,  I 
believe,  will  justify  the  administration 
of  autogenous  vaccines  in  a  large  num- 
ber of  cases  as  a  protective  measure  in 


the  same  way  typhoid  inoculations  are 
used  in  the  prevention  of  typhoid  fever. 

"The  results  of  this  work  may  be 
summarized  as  follows  : — 

"1.  Mixed  infection  is  of  great  im- 
portance in  pulmonary  tul)erculosis. 

"2.  The  mixed  infection  is  not  a 
local  one  confined  to  the  lung,  but  is  a 
general  blood  infection. 

"3.  This  general  blood  infection  is 
not  a  terminal  septicemia,  but  can  be 
found  in  all  stages  of  the  disease,  show- 
ing all  degrees  of  activity  many  months 
before  death  or  ultimate  recovery. 

"4.  The  percentage  of  positive  blood- 
cultures  increases  in  direct  ratio  with 
the  progression  of  the  disease  and  the 
activity  of  the  condition. 

"5.  Blood-cultures  in  pulmonary  tu- 
berculosis are  of  value  in  the  diagnosis 
of  mixed  infection,  giving  the  only 
really  exact  information  concerning 
this  condition. 

"6.  Vaccines  made  from  organisms 
isolated  from  the  blood  appear  to  be  of 
little  value  in  the  treatment  of  tuber- 
culosis as  shown  by  the  temperature 
curve. 

"7.  Vaccines  made  from  organisms 
isolated  frorn  the  sputum  are  of 
marked  value  in  the  treatment  of  tuber- 
culosis as  shown  by  the  temperature 
curve. 

"8.  Active  immunization  against 
mixed  infection  seems  to  protect  against 
hemorrhage." 

Leigh  and  Tint  (111.  Med.  Jour., 
1912)  have  had  favorable  results  from 
the  use  of  autogenous  vaccines.  They 
state  that  repeated  careful  examination 
of  sputum  in  advanced  and  moderately 
advanced  cases  of  pulmonary  tuber- 
culosis before  or  after  a  hemorrhage 
reveals  the  constant  presence  of  the 
pneumococcus,     streptococcus.     Micro- 
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coccus  fetragenus  and  Micrococcus 
catarrhalis  in  addition  to  the  tubercle 
bacillus.  During  a  hemorrhage  pneu- 
mococci  were  sometimes  the  only  or- 
ganisms found.  Low  opsonic  indices 
to  the  pneumococcus  and  streptococcus 
in  pleurisy  and  the  constant  presence  of 
either  of  these  organisms  in  pyopneu- 
mothorax suggested  the  application  of 
autogenous  vaccines  in  order  to  miti- 
gate some  of  the  symptoms  of  tuber- 
culosis. 

The  cases  treated  are  divided  into 
three  groups  : — 

First. — Incipient  pulmonary  tuber- 
culosis with  night-sweats;  frequent  un- 
productive coughing,  with  positive  von 
Pirquet  reactions  and  no  tubercle  ba- 
cilli in  the  sputum. 

Second. — Advanced  pulmonary  tu- 
berculosis. 

Third. — Cases  with  cavity  formation 
in  one  or  both  lungs  and  accompanied 
by  frequent  hem.orrhages.  For  the 
preparation  of  the  vaccine  the  sputum 
was  collected  with  great  care  and  after 
washing  in  saline  solution  isolations 
were  made  on  glucose-agar,  blood-agar, 
and  blood-serum.  The  initial  dose  of 
the  vaccine  was  50  million  if  a  single 
organism  was  found,  or  a  mixture  con- 
taining about  this  number.  The  dose 
was  doubled  weekly  until  200  million 
was  reached.  Following  the  injection  of 
the  vaccine  there  was  local  hyperemia 
and  tenderness  at  the  place  of  injection. 
Clinically  the  cough  became  productive 
in  a  few  days  and  the  mucopurulent 
expectoration  was  replaced  by  a  more 
watery  material,  which  was  expecto- 
rated easily.  Respirations  became  less 
labored  and  wheezy,  grew  easier,  and 
gradually  became  normal.  Night- 
sweats  ceased,  the  appetite  improved, 
patients    gained    in    weight,    and    they 


rested  altogether  more  comfortably. 
In  the  far-advanced  cases  with  cavity 
formation  the  distressing  symptoms 
did  not  entirely  cease,  but  there  was 
some  relief.  In  all,  50  cases  were 
studied :  20  incipient,  22  advanced,  and 
8  far  advanced. 

Sanders  (N.  Y.  Med.  Jour.,  Nov.  11, 
1911)  reports  2  cases  of  pulmonary 
tuberculosis  in  which  he  used  combined 
vaccines — to  each  cubic-centimeter  vial 
streptococcus  multivalent  50  million, 
staphylococcus  multivalent  500  million, 
and  colon  multivalent  200  million — with 
such  beneficial  results  that  he  considers 
a  cure  of  the  disease  may  be  rapidly 
effected  by  thus  mitigating  or  removing 
the  secondary  infection,  to  which  the 
night-sweats,  fever,  prostration,  and 
debility  are  due.  One-half  of  the  con- 
tents of  the  vial  is  injected  hypoder- 
mically  every  other  day,  definite  results 
appearing  after  four  to  ten  injections. 

LEPROSY. 

Rost  (Ind.  Med.  Gaz.,  vol.  xlvi,  pp. 
249-253,  July,  1911)  gives  a  clinical 
report  of  the  treatment  of  leprosy  by 
the  use  of  a  bacterial  vaccine  prepared 
from  cultivations  of  the  leprosy  strep- 
tothrix.  This  report  includes  12  cases. 
They  were  all  voluntary  cases  and  not 
chosen  ones.  Five  of  them  are  now  prac- 
tically cured  as  far  as  clinical  observa- 
tion goes,  and  the  others  are  all  re- 
markably improved.  The  vaccine  was 
injected  weekly  and  temperature  rec- 
ords taken,  almost  always  showing  a 
rise  of  temperature  varying  from  100° 
to  105°  F.  The  writer  is  inclined  to  be- 
lieve that  the  best  vaccine  is  a  steriHzed 
six  weeks'  broth  culture.  His  doses 
have  been  1  c.c.  of  a  1 :  400  dilution  of 
dried  culture  and  1  c.c.  of  a  sterilized 
six  weeks'  broth  culture.  It  is  advisable 
to  obtain  only  slight  reactions  in  nodu- 
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lar  cases,  whereas  in  anesthetic  cases 
the  greater  the  reaction  the  better  the 
resuh.  The  reason  for  this  probably 
lies  in  the  fact  that  in  the  anesthetic 
form  the  bacilH  are  situated  in  the 
nerves,  and  there  is  no  danger  of  metas- 
tasis as  there  is  in  the  cases  with  large 
nodules. 

DIPHTHERIA. 

The  very  satisfactory  results  at- 
tending- the  therapeutic  use  of  diph- 
theria antitoxin  have  probably  re- 
tarded the  development  of  measures 
for  the  production  of  active  immunity. 
It  would  seem,  however,  when  we 
consider  the  rapidly  spreading  nature 
of  epidemics,  especially  in  institu- 
tions, that  a  more  satisfactory  prophy- 
lactic agent  than  antitoxin  should  be 
found.  AVhile  antitoxin  does  confer 
a  satisfactory  state  of  immunity,  the 
greatly  exaggerated  danger  of  ana- 
phylaxis makes  many  physicians  hesi- 
tate to  use  it;  and  since  it  confers 
only  passive  immunity  the  refractory 
state  is  probably  very  short.  Anti- 
toxic immunity  in  certain  instances 
lasts  not  more  than  a  week,  although 
it  may  exist  for  a  much  longer  period 
in  certain  individuals.  Some  very  in- 
teresting work  has  been  done  along 
the  line  of  active  immunity,  but  methods 
have  not  been  made  so  practical  that 
they  have  been  used  to  any  extent  by 
the  medical  profession. 

In  1903  Park  (N.  Y.  Path.  Soc, 
May,  1903)  showed  that  animals  could 
be  activel}^  immunized  with  neutra- 
lized mixtures  of  toxin  and  antitoxin. 
Smith  and  Browm  (Jour.  Exp.  Med., 
vol.  xi,  p.  241,  1909;  Jour.  Med.  Res., 
vol.  xxiii,  pp.  443-449,  1910)  have  done 
considerable  experimental  work  upon 
guinea-pigs,  injecting  them  with  m.ix- 
tures     of    toxin    and     antitoxin     and 


studying  the  effect  of  these  injections. 
Nothing  of  practical  value  for  th-e 
prophylaxis  of  diphtheria  in  human 
beings  has  so  far  been  reported  as  a 
result  of  this  work. 

As  early  as  1902  Dserzgowsky 
(Russky  Vratsch,  No.  22,  p.  753, 
1910j  reported  his  attempts  to  pro- 
duce active  immunity  against  diph- 
theria in  man  by  a  number  of  sub- 
cutaneous injections  of  gradually  in- 
creasing doses  of  diphtheria  toxin. 
At  this  tim£  he  inoculated  himself 
and  concluded  that,  if  certain  precau- 
tions are  rigidly  observed,  diphtheria 
toxin  is  harmless  to  the  human  organ- 
ism and  can  be  administered  without 
danger.  But  his  expectations  that 
the  practising  physician  would  gener- 
ally adopt  this  method  of  producing 
active  immunity  as  the  best  prophy- 
lactic measure  against  diphtheria 
were  not  fulfilled.  The  danger  that 
comparatively  small  doses  of  diph- 
theria poison  might  give  rise  to  toxic 
symptoms  in  very  susceptible  indi- 
viduals and  the  local  reactions  pro- 
duced by  the  injections  are  probably 
responsible  for  the  lack  of  interest  in 
the  suggestion.  Dserzgowsky  has 
devised  another  method  of  producing 
immunity  which  should  be  free  from 
the  above-mentioned  objections,  that 
is,  immunization  by  means  of  toxin 
absorption  through  the  mucous  mem- 
brane of  the  nose  and  oral  cavity.  The 
toxin  is  applied  by  intratracheal  in- 
sufflation and  inhalation.  Experi- 
ments on  horses  and  upon  the  author 
himself  show  that  immunization  by 
absorption  through  the  mucous  mem- 
brane (by  means  of  cotton  tampons 
soaked  in  a  toxin  solution)  and  also 
immunization  by  inhaling  a  dried 
toxin  meet  all  demands  of  an  efficient 
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and  harmless  method.  The  applica- 
tion of  the  toxin  to  the  nasal  mucous 
membrane  seems  preferable  because 
it  is  more  convenient  and  can  be  prac- 
tised by  the  patient  himself.  As  im- 
munity must  be  worked  up  relatively 
slowly  to  avoid  accidents,  it  can  be 
done   in  this  way  without  reactions. 

Blunienau  ("Current  Comm.ents," 
Jour.  Amer.  Med.  Assoc,  vol.  Ivii, 
No.  18,  p.  1463,  Oct.  28,  1911)  used 
this  method  with  7  children,  and  with 
a  sufficient  number  of  applications  he 
was  able  to  raise  the  antitoxin  con- 
tent in  1  case  to  10  units  per  cubic 
centimeter;  this  was  1000  times  its 
former  value.  The  rise  in  the  other 
patients  was  not  so  marked,  but  in  all 
it  compared  favorably  with,  and  in 
several  instances  surpassed,  the  anti- 
toxic power  of  several  individuals 
who  possessed  a  high  degree  of 
natural  immunity.  As  to  the  perma- 
nency of  the  protection  so  acquired, 
data  are  lacking  for  the  human  being, 
but  from  results  in  lower  animals  it 
should  be  of  considerable  duration  as 
compared  with  the  transient  passive 
immunity  conferred  by  the  use  of 
antitoxic  serum.  If  Blumenau's  re- 
sults are  supported  by  further  work 
the  method  may  be  found  to  have 
great  applicability  for  wholesale  pro- 
phylaxis in  institutions  in  which  there 
are  a  large  number  of  children. 

There  is  need  for  an  effective  and 
simple  method  of  active  immuniza- 
tion for  prophylactic  purposes  in 
order  to  limit  as  much  as  possible  the 
spread  of  diphtheria. 

Treatment. — Vaccine  treatment  of 
diphtheria  can  be  applicable  only  to 
the  chronic  conditions  associated  with 
diphtheritic  rhinitis  or  unusual  infec- 
tions  in  various   other  parts   of  the 


body.  The  acute  condition  is  so 
promptly  and  positively  relieved  by 
antitoxin  that  except  in  asthmatics 
and  other  persons  known  to  be  hyper- 
susceptible  to  horse  serum  no  other 
form  of  treatment  is  to  be  considered. 
Bosanquet  and  Eyre  ("Serums, 
Vaccines,  and  Toxins,"  Funk  and 
Wagnalls,  N.  Y.,  p.  107,  1910)  say 
that  vaccine  treatment  is  of  distinct 
value  in  those  infections  which  be- 
come chronic  and  in  which  the  re- 
sponsible organism  remains  domiciled 
in  the  throat  or  nose  for  long  periods 
after  the  acute  symptoms  have  been 
entirely  removed  by  the  use  of  anti- 
toxin. A  vaccine  may  be  prepared 
from  the  strain  of  the  diphtheria 
bacillus  actually  infecting  the  patient 
and  administered  in  doses  of  5  to  10 
million  at  intervals  of  five  to  seven 
days.  One  or  2  injections  are  usually 
sufficient  to  insure  the  disappearance 
of  the  bacilli  from  the  local  site  of 
infection. 

Forbes  and  Newsholme  (Lancet, 
vol.  i.  No.  5,  p.  292,  Feb.  3,  1912) 
report  the  treatment  of  patients  with 
membranous  rhinitis  by  autogenous 
vaccines.  They  give  in  detail  the 
treatment  of  3  patients ;  the  intervals 
between  doses  were  five  to  seven 
days.  Treatment  was  started  in  2  of 
the  cases  on  Nov.  9th  with  5  million 
diphtheria  bacilli.  Subsequent  doses 
were  10,  40,  80,  100,  and  200,  and  the 
last  dose  on  Dec.  20th  was  400 
million.  In  these  2  cases  bacilli  per- 
sisted in  the  nose  even  after  this  final 
dose,  but  the  membrane  had  cleared 
up  and  only  the  nasal  catarrh  re- 
■  mained.  In  one  of  the  cases  the  local 
condition  seemed  to  be  entirely 
cleared  up  by  the  injections.  The 
swabs  in  all  cases  before  treatment 
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showed  almost  pure  cultures  of  diph- 
theria bacilli,  but  after  treatment  they 
were  scanty  and  mixed  with  other 
organisms.  It  is  suggested  that  pos- 
sibly the  combination  in  the  vaccine 
of  diphtheria  bacilli  with  staphylo- 
cocci and  streptococci  mig-ht  be  of 
some  value  toward  the  end  of  the 
treatment.  The  disappearance  of  the 
membrane  mig-ht  really  be  due  to 
the  natural  tendency  of  the  disease 
toward  recovery,  but  the  definite 
diminution  in  the  secretion  after  1 
dose  in  1  case  and  after  2  doses  in  the 
other  2  seems  to  indicate  that  the 
vaccine  was  a  real  factor  in  the 
improvement. 

Diphtheria-bacillus  Carriers. — 
Among  the  most  troublesome  conditions 
the  health  officer  has  to  deal  with  is 
the  persistence  of  diphtheria  bacilli  in 
the  throats  of  persons  after  recovery 
from  the  disease.  Typical  bacilli  re- 
main in  and  upon  the  tonsils  some- 
times for  months.  Such  persons  must 
be  considered  a  menace  to  the  com- 
munity and  held  in  quarantine.  An 
efficient  and  practical  method  for  clear- 
ing up  such  conditions  is  highly  de- 
sirable. Vaccine  treatment  has  been 
tried,  and  with  a  measure  of  success, 
but  failure  to  rid  finally  and  effectively 
the  focus  of  infection  of  the  causative 
organisms  seems  to  be  one  of  the  chief 
limitations  of  vaccine  therapy.  As  in 
colon-bacillus  cystitis,  the  symptoms 
may  be  entirely  relieved  and  the  pa- 
tient symptomatically  cured  while  colon 
,  bacilli  are  still  present  in  the  urine. 
Vaccine  treatment,  for  this  reason, 
has  not  been  so  uniformly  successful 
as  to  make  it  the  universal  method. 

Walton-Smith  (Australasian  Med. 
Gaz.,  vol.  xxix,  pp.  543-4,  Oct.  20, 
1910)  reports  the  treatment  of  a  diph- 


theria-bacillus carrier  of  three  months' 
standing  with  a  mixed  vaccine  com- 
posed of  diphtheria  bacilli  and  staphy- 
lococci. The  writer  does  not  state 
whether  the  staphylococcus  was  albus 
or  aureus.  In  view  of  the  interesting 
work  recently  reported  by  Schiotz, 
Page,  and  others,  it  would  be  interest- 
ing to  learn  whether  the  staphylococcus 
was  aureus  or  not.  After  2  doses  of 
the  vaccine,  the  throat  cleared  up. 

A  method  of  utilizing  the  antagon- 
isms which  exist  between  bacteria  of 
different  kinds  has  been  suggested  by 
Schiotz  (Ugesk.  f.  Laeger,  71,  p.  137, 
1909;  abs.  from  Jour.  Amer.  Med. 
Assoc,  54,  p.  442,  1910).  He  was 
much  impressed  with  the  fact  that  a 
patient  with  staphylococcus  sore  throat 
placed  in  the  diphtheria  ward  by  mis- 
take had  not  contracted  diphtheria,  and 
also  with  the  fact  that  intercurrent  at- 
tacks of  staphylococcus  sore  throat  in 
several  cases  terminated  positive  diph- 
theria-bacillus findings  in  cases  con- 
valescent from  diphtheria.  Acting  on 
the  presumption  that  the  staphylococ- 
cus was  responsible  for  the  immunity 
on  the  one  hand  and  of  the  cure  on  the 
other,  he  inoculated  altogether  6  diph- 
theria carriers  with  staphylococci,  with 
complete  success  in  each  instance. 

Page  (Arch.  Int.  Med.,  vol.  vii, 
1911)  has  called  attention  to  the  method 
of  Schiotz,  reporting  the  use  of  Staphy- 
lococcii's  pyogenes  aureus  in  a  patient. 
He  sprayed  the  throat  with  a  pure  cul- 
ture of  the  Staphylococcus  pyogenes 
aureus  and  found  that  the  diphtheria 
bacilli  disappeared  within  forty-eight 
to  seventy-two  hours. 

Catlin,  Scott,  and  Day  (Jour.  Amer. 
Med.  Assoc,  vol.  Ivii,  No.  18,  pp. 
1452-3,  Oct.  28,  1911),  acting  upon  the 
advice  of  Harris,  made  use  of  a  spray 
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of  broth  culture  of  the  Staphylococcus 
pyogenes  aureus  in  8  diphtheria  car- 
riers. A  twenty-four-hour  culture  was 
sprayed  into  the  nose  and  throat  two 
or  three  times  daily,  all  other  treat- 
ment being  stopped.  In  no  instance 
did  any  harmful  condition  develop  as  a 
result  of  the  introduction  of  the  staphy- 
lococci. Two  persistent  carriers  failed 
to  give  a  single  positive  diphtheria  cul- 
ture after  the  first  application  of  the 
staphylococci.  One  person  had  1  posi- 
tive culture  after  using  the  spray  and  1 
other  had  3  positive  cultures.  One 
nurse  was  persistently  positive,  and  it 
was  discovered  that  she  had  avoided 
using  the  spray  as  directed.  More 
careful  trial  of  the  treatment  imme- 
diately cleared  her  throat  of  all  diph- 
theria organisms. 

The  method  of  Schiotz  has  so  far 
been  unattended  with  any  sequel  which 
would  seem  to  contraindicate  the  use 
of  cultures  of  Staphylococcus  pyog- 
enes aureus  sprayed  upon  the  throat. 
Whether  the  more  general  use  of  this 
method  will  reveal  dangers  attending 
its  use  can  only  be  surmised  at  the 
present  time.  There  are  undoubtedly 
infections  of  the  nose  and  throat  lead- 
ing to  considerable  discomfort  which 
are  caused  exclusively  by  the  staphy- 
lococcus. Until  we  know  more  about 
such  things  it  would  seem  that  sprays 
of  living  staphylococci  should  be  used 
only  with  the  co-operation  of  a  bac- 
teriologist. 

ACUTE  AND  CHRONIC  INFEC- 
TIONS OF  THE  RESPIRATORY 
PASSAGES. 

Their  location  and  function  render 
the  mucous  membranes  of  the  respira- 
tory passages  the  most  exposed  tissues 
of  the  body.  All  air-borne  organisms 
as  well  as  those  carried  iri  food  and 


other  material  taken  in  the  mouth  may 
come  into  direct  contact  with  these 
membranes,  often  finding  lodgment 
there  and  the  chance  for  development. 
Considering  the  constant  exposure  of 
these  tissues  severe  infections  are  very 
rare  and  under  ordinary  circumstances 
they  must  possess  a  high  degree  of 
local  immunity.  When  for  any  reason 
vascular  disturbances  ensue  or  more 
profound  pathological  changes  exist,  it 
is  not  surprising  that  bacteria  do  de- 
velop. The  most  common  infection  is 
a  catarrhal  condition  commonly  known 
as  "cold."'  Honeij  (Boston  Med.  and 
Surg.  Jour.,  vol.  clxiv,  p.  604,  1911) 
has  investigated  the  incidence  of  com- 
mon colds  and  the  average  financial 
loss  per  capita  as  a  result  of  such  con- 
ditions. He  has  concluded  that  the 
most  prevalent  month  of  the  year  is 
March,  and  that  the  average  loss  is 
twenty-one  dollars  for  each  person  for 
six  months,  due  to  absence  from  work. 
Conditions  starting  as  ordinary  cold 
lead  not  infrequently  to  more  serious 
diseases.  The  pneumonias  and  influ- 
enza are  the  most  common  acute  con- 
ditions, while  the  greatest  variety  of 
chronic  complaints  may  be  the  direct 
result  of  infections  starting  in  the  up- 
per air  passages,  particularly  in  the 
throat.  The  great  importance  of  the 
different  types  of  bacteria  in  this  rela- 
tion has  naturally  led  to  a  study  of  the 
bacterial  flora  in  the  nose,  mouth,  and 
throat  in  health  and  disease.  Among 
those  who  have  contributed  to  the 
bacteriology  of  colds  and  respiratory 
catarrhs  may  be  mentioned :  Cautley 
("Local  Gov.  Board  Reports,"  1894- 
95),  Dunn  and  Gordon  (Brit.  Med. 
Jour.,  Aug.  26,  1905),  Bezancon  and 
De  Jong  (Bull.  Soc.  Med.  Hop.  de 
Paris,  March  2  and  16,  1905),  Prosser 
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White  ("Catarrhal  Fevers"),  Cardone, 
Benham  (Brit.  Med.  Jour.,  May  5, 
1906,  and  Nov.  6,  1909),  Allen  (Lan- 
cet, Nov.  28,  Dec.  5,  1908;  Feb.  13, 
1909,  etc.),  West  (Jour.  Roy.  Soc. 
Aled.,  1910-1911),  and  Walter  (Jour. 
Amer.  Med.  Assoc,  1910).  The  re- 
sults of  these  studies  have  been  utilized 
recently  for  therapeutic  purposes  in 
treating  various  inflammations  of  the 
respiratory  passages  with  bacterial  vac- 
cines. The  bacteria  which  have 
been  found  most  frequently  are  the 
staphylococci,  streptococci,  pneumo- 
cocci,  Micrococcus  catarrhalis,  Bacillus 
influensce,  bacillus  of  Friedlander,  and 
various  organisms  morphologically  re- 
sembling the  diphtheria  bacillus.  The 
diphtheria  bacillus,  to  be  sure,  is  found 
in  the  course  of  the  disease  caused  by 
it,  as  are  other  parasitic  bacteria  dur- 
ing their  specific  manifestations. 

In  making  an  examination  of  mate- 
rial from  the  respiratory  passages,  care 
should  be  taken  to  wash  it  free  from 
bacteria  which  are  on  the  surface — : 
gathered  during  its  collection.  The 
washing  may  be  conveniently  done  in 
small  flasks  containing  25  to  50  c.c.  of 
sterile  saline  solution.  Little  masses  or 
shreds  are  selected  and  shaken  care- 
fully with  a  pair  of  sterile  forceps 
from  one  flask  to  the  next,  using  a  new 
pair  of  forceps  or  sterilizing  a  single 
pair  between  each  transfer.  The 
washed  sputum  may  be  rubbed  upon  a 
plate  containing  blood-agar.  Isolations 
are  made  after  twenty-four  and  forty- 
eight  hours.  It  seems  scarcely  worth 
while  to  attempt  the  ultimate  identifica- 
tion of  Gram-negative  cocci  and  Gram- 
negative  bacilli.  For  practical  pur- 
poses these  are  classed  as  members  of 
the  Micrococcus  catarrhalis  group  and 
of  the  Friedlander  group,  respectively. 


It  is  advisable  in  making  the  vaccine 
to  use  all  the  bacteria  found  except 
spore  producers.  These  should  not, 
under  any  circumstance,  be  included  in 
the  vaccine.  Colonies  of  the  influenza 
bacillus  may  be  extremely  minute,  and 
the  plate  must  be  studied  with  a  small 
hand  lens,  preferably  an  "achromatic 
triplet."  To  guard  against  the  omis- 
sion of  poorly  growing  bacteria  or  the 
oversight  of  those  which  do  not  ordi- 
narily appear  on  the  plate,  a  very 
careful  microscopic  examination  of  a 
stained  slide  is  always  made. 

English  writers  are  very  fond  of  re- 
ferring to  the  Micrococcus  parate- 
tragenus  and  the  Bacillus  septus  or 
Bacillus  corysce  segmentosus.  The 
Bacillus  paratetragenus  was  described 
by  Bezangon  and  De  Jong  (Bull,  et 
Mem.  Soc.  Med.  Hop.  de  Paris,  vol. 
xxii,  3d  ed.,  pp.  165-169,  1905).  In 
the  examination  of  a  large  number  of 
specimens  collected  in  and  about  Phila- 
delphia this  organism  has  not  been 
found.  It  is  described  as  occurring  in 
large  groups  of  which  the  background 
is  formed  by  poorly  staining  diplo- 
cocci  with  faintly  outlined  contours ; 
the  cocci  are  apparently  united  to  one 
another  by  a  glairy  mass  as  in  zooglea. 
From  this  base  other  large  cocci  stand 
out  prominently,  grouped  in  tetrads 
and  taking  the  stain  very  strongly. 
Study  of  the  elements  forming  the 
background  shows  that  they  are  in 
reality  diplococci  placed  like  beans  with 
the  eyes  facing  one  another,  or  in  the 
form  of  tetrads  identical  save  in  con- 
tour and  staining  reaction  with  the 
larger  elements.  The  larger  elements 
are  Gram-positive  while  the  small  ones 
are  not.  In  groups  the  large  tetrads 
are  sometimes  surrounded  by  an  areola. 
Outside  the  groups  there  are  frequently 
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found  encapsulated  tetrads.  The  Ba- 
cillus septus  is  one  of  the  diphtheroid 
organisms  and  can  be  accurately  dif- 
ferentiated only  by  means  of  sugar  re- 
actions. It  was  first  described  by  Caut- 
ley  ("Local  Gov.  Board  Reports," 
1894-95)  and  is  sometimes  referred  to 
as  Cautley's  bacillus. 

Allen  has  paid  more  attention  to 
the  treatment  of  common  colds  by 
bacterial  vaccines  than  probably  any- 
body else.  According  to  his  experi- 
ence it  is  advisable  for  purposes  of 
immunization  to  use  a  mixed  vaccine. 
He  has  successfully  treated  patients  , 
with  colds  caused  by  one  of  the 
catarrhal  organisms  only  to  find  that 
a  little  later  another  cold  developed, 
caused  b}^  another  member  of  this 
group. 

It  seems  likely  that  prophylactic 
vaccination  against  this  type  of  infec- 
tion will  not  only  be  widely  adopted 
but  will  prove  generally  successful.  It 
would  mean  treatment  with  a  mixed 
vaccine  in  the  fall  to  avoid  the  repeated 
attacks  of  cold  to  which  the  patient  is 
subject  in  the  winter. 

Treatment  of  influenza  by  bacterial 
vaccines  already  gives  considerable 
hope.  From  the  work  done  by  \\'right, 
Allen,  Synnott,  and  others,  positive  re- 
sults are  obtained  by  injections  of  a 
vaccine  repeated  at  short  intervals.  It 
is  to  be  remembered  that  even  in  the 
course  of  an  epidemic  of  influenza  not 
every  condition  diagnosed  as  grip  is 
caused  by  the  influenza  bacillus;  fur- 
thermore, in  many  cases  in  which  the 
influenza  bacillus  is  involved  it  is  not 
the  only  pathogenic  factor.  For  the 
treatment  of  influenza,  then,  especially 
after  the  disease  has  existed  for  a 
longer  time  than  a  very  few  days,  a 
mixed  vaccine  is  indicated.    The  physi- 


cian may  not  expect  to  control  the 
many  unfortunate  sequels  of  this  con- 
dition if  a  vaccine  containing  only  the 
influenza  bacillus  is  used. 

Concerning  the  etiology  and  treat- 
ment   of    common     colds.     Kitchens 
(Med.    Rec,    Feb.    17,    1912j    says: 
"When  we  consider  the  pathogenesis 
and   pathology   of   simple   catarrh   of 
the  respiratory  passages  we  see  im- 
mediately that  this  is  a  disease  which 
theoretically  should  be  idealh-  amen- 
able   to   treatment   by   bacterial   vac- 
cines.   The  etiology  and  pathogenesis 
of  simple  acute  rhinitis  are  not  well 
understood.     Various  organisms  have 
at  various  times  been   credited  with 
being  the  specific  cause,  but  there  is 
little    uniformity    of    opinion    in   this 
regard,  and  the  idea  that  there  is  a 
'cold  germ'  has  been  long  abandoned. 
"As  in  practically  all   other  infec- 
tions, there  are  predisposing  causes  of 
lowered   general    resistance,    such    as 
diminished    vasomotor    tone    due    to 
anemia    and    the    various    dyscrasias. 
The  more  immediate  influences  which 
are  followed  by  a  disturbance  of  tonic- 
ity of  the  mucous  membranes  result 
first  in   a   local   anemia,   and   then   a 
congestion     of     the     mucous     mem- 
branes ;  these  are  generally  mentioned 
as  the  causes  of  common  colds.     Such 
influences     are     draughts,     especially 
on   those   parts    of   the   body   closely 
connected  with  the  nerve   supply  of 
the  nasal  mucous  membrane  through 
the  sympathetic  system. 

"Chilling,  draughts,  wet  feet,  etc., 
are  the  traditional  causes  of  acute 
coryza,  and  few  medical  writers  are 
willing  to  risk  an  opinion  which,  when 
translated  into  common  English,  says 
more.  To  the  bacteriologist,  how- 
ever, these  influences,  resulting  in  a 
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hypersecretion  of  mucus,  merely  sup- 
ply a  culture  medium  upon  whicli  the 
bacteria  commonly  present  are  able 
to  ^row  very  rapidly ;  and,  as  the 
culture  medium  is  so  favorable,  in- 
creased virulence  is  not  improbable. 
Were  it  not  for  the  development  of 
the  bacteria  the  vasomotor  equilib- 
rium would  soon  be  re-established 
and  a  return  to  normal  conditions 
would  be  a  matter  of  only  a  few  hours. 
This  would  be  the  case  even  though 
a  suspension  of  the  insensible  perspi- 
ration of  the  chilled  part  of  the  body 
should  have  caused  the  nasal  mucous 
membrane  to  attempt  compensator}^ 
labor,  resulting-  in  the  secretion  of  an 
abnormal  irritating  mucus. 

"The  copious  watery  discharge 
characteristic  of  acute  coryza  is  an 
admirable  culture  medium  for  the 
growth  of  the  many  organisms  com- 
monly present  in  the  nose  and  throat. 
As  a  result  of  the  rapid  bacterial 
growth  the  watery  fluid  quickly 
changes  its  character  to  a  yellowish, 
purulent,  viscid  mucus.  A  vicious 
circle  is  now  established ;  the  bacteria 
grow  in  the  mucous  secretion  and 
produce  poisons  which,  irritating  the 
membrane,  cause  it  to  produce  more 
mucus  :  mucus — bacteria — toxic  sub- 
stances— -irritation — mucus — and  so  ad 
infinitum.  This  condition  may  continue 
until  there  is  a  permanent  hyperplasia 
of  the  membrane  or  other  pathologi- 
cal change  characteristic  of  chronic 
catarrh. 

"If  the  person  afflicted  with  an 
ordinary  cold  is  in  fairly  robust  health 
the  cold  will  last  but  a  relatively  short 
time  even  without  treatment.  If 
treatment  is  instituted  the  most  suc- 
cessful is  that  directed  against  the 
secretory    function    of    the    mucous 


memljrane  and  such  drugs  as  opium 
and  atropine  are  used.  And  they  may 
be  supplemented  by  methods  to  de- 
plete the  fluids  of  the  body  and  restore 
the  vasomotor  equilibrium.  Local 
antiseptics  are  sometimes  recom- 
mended. If  the  cold  has  run  on  to 
the  subacute  stage,  these  lines  of 
treatment  are  dropped  and  alteratives 
are  indicated.  Until  recently  such 
methods  of  treatment  have  been 
almost  entirely  empirical  or  their 
secondary  effects  have  been  errone- 
ously credited  with  beneficial  influ- 
ences. That  they  have  a  reasonable 
scientific  explanation  we  see  as  soon 
as  we  apply  the  theories  resulting 
from  a  study  of  bacterial  vaccine 
therapy  to  the  phenomena  of  ordinary 
catarrh. 

"I  think  that  the  determining  factor 
in  simple  catarrhs  is  a  bacterial  infec- 
tion of  the  mucous  membrane  and  its 
secretion.  It  is  primarily  a  surface 
infection,  and  the  bacteria  with  their 
poisons  are  present  in  such  quantities 
that  they  are  able  to  overcome  the 
resistance  of  the  tissues.  The  meth- 
ods used  to  dry  up  the  secretions  are 
efficacious  only  in  the  early  stages  of 
the  cold,  and  they  act  really  by 
removing  the  culture  medium.  Fre- 
quently such  methods  merely  post- 
pone the  attack.  Revulsive  measures 
such  as  purging  and  sweating  re- 
establish the  nervous  equilibrium, 
relieve  the  local  stasis,  and  restore  a 
more  vigorous  and  healthy  circulation 
locally,  thus  using  the  antibacterial 
power  of  the  blood  to  the  best  advan- 
tage of  the  local  tissues.  Local  anti- 
sepsis is  obviously  of  little  value 
either  theoretically  or  practically. 
Later,  when  the  cold  has  reached  the 
subacute  stage,  the  proper  treatment 
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is  to  apply  measures  to  improve  the 
quality  of  the  blood  by  building  up 
the  general  health.  Medicinal  tonics 
and  personal  hygiene  are  commonly 
used  to  accomplish  this.  What  act- 
ually happens  is  that  the  normal 
resisting  power  of  the  blood  is  re- 
stored and,  as  it  nourishes  the  over- 
worked cells,  it  is  able  to  ofifer  them 
greater  assistance  in  neutralizing  the 
toxic  substances  attacking  them ; 
when  this  happens  the  cold  rapidly 
disappears.  If  it  is  possible  for  the 
patient  to  take  a  vacation  the  locality 
selected  should  be  one  free  from  street 
dust  and  other  sources  of  reinfection. 

"With  these  facts  before  us  the 
rationale  for  the  use  of  bacterial  vac- 
cines in  catarrhs  of  the  respiratory 
passages  is  plain.  The  proper  bac- 
teria are  injected  in  suitable  dosage 
beneath  the  healthy  skin.  The  usual 
reaction  takes  place,  resulting  in 
the  production  of  specific  antibodies 
which  find  their  way  into  the  blood 
and  tissue  juices.  There  is  no  diffi- 
culty in  bringing  the  blood  of  better 
quality  to  the  infected  surface  (except 
possibly  in  the  hypoplastic  stage  of 
chronic  catarrh)  on  account  of  the 
characteristic  blennorrhea  which  con- 
stantly demands  more  fluid.  The 
ideal  condition  is  present.  The  focus 
of  infection  is  being  constantly  flooded 
with  fresh  lymph,  and  much  of  that 
used  up  does  not  get  back  into  the 
body,  but  is  thrown  off. 

"The  kind  of  bacteria  to  be  used  as 
the  vaccine  is  important.  A  few 
years  ago  many  attempts  were  made 
to  determine  the  particular  organism 
responsible  for  colds.  We  now  be- 
lieve that  there  are  many  germs  patho- 
genic to  the  mucous  membrane  of  the 
respiratory    passages,    and    that    any 


one  of  them,  or  a  combination  of  any 
or  all,  may  be  responsible.  That 
different  types  of  colds  are  caused  by 
different  bacterial  species  there  can 
scarcely  be  any  doubt.  Further  study 
may  identify  the  exact  relationship. 
It  has  been  said  that  certain  indi- 
viduals are  more  susceptible  to  one 
type  than  another.  However  this 
may  be,  the  thought  suggested  itself 
to  me  long  ago  that  the  attempt  to 
immunize  persons  against  common 
colds  by  the  use  of  special  single  vac- 
cines was  inadequate.  Each  indi- 
vidual is  probably  at  periods  sus- 
ceptible to  the  whole  list,  and  if  we 
wish  satisfactorily  to  immunize  him 
against  catarrhs  we  should  immunize 
him  to  all  the  more  common  germs 
known  to  be  pathogenic  to  the 
mucous  membranes.  And  until  such 
a  plan  is  adopted  immunization 
against  colds  will  be  inadequate  and 
unsatisfactory. 

"With  this  conception  of  the  patho- 
genesis of  and  recovery  from  catarrh 
in  mind,  it  was  decided  to  make  a 
mixed  vaccine  and  use  it  for  the  treat- 
ment of  an  acute  catarrh  in  a  person 
who  had  had  chronic  catarrh  for 
twenty  years.  The  results  were  so 
encouraging  that  similar  treatment 
has  been  started  in  several  other 
persons  suffering  with  acute  and 
chronic  catarrhs,  and  I  am  offering 
this  preliminary  communication  as  a 
suggestion  for  the  routine  specific 
treatment  of  acute  and  chronic 
catarrh. 

"The  vaccine  used  contained  in  each 
cubic  centimeter  the  following  bac- 
teria, which  were  chosen  as  represent- 
ing those  species  most  frequently 
found  in  the  infected  respiratory 
mucous  membranes : — 
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Million.  Otis    kinds    between    attacks.      It    is 

Staphylococcus    aureus    ISO  . ,^-„   ,1     .  1  r       ^-      ^         -n 

c    ',    ,  ,,  ,rr.  ceitain  that  a  number  of  patients  will 

Staphylococcus    albus    ISO  t        r  , 

Streptococcus   50  ^^   ^°""^   ^^^""O   ^ill   not  be  benefited 

Pneumococcus    50  beyond  a  certain  point  by  the  mixed 

Members  of  the  Micrococcus  catarrha-  vaccine.      In    such    cases    the    mucus 

hs   group    SO  should  be  examined  bacteriologicallv, 

Members  of  the  bacillus  of  Friedlander  1    .u  •      j  •  1 

_^  and  the  mixed  vaccine  supplemented 

group    SO  ,   ^  '■ 

by    the    other    pathogenic    org^anisms 

"In  robust  persons  in  the  chronic  found." 
stag-e  of  the  disease  the  initial  dose  of  Among  the  most  careful  and  com- 
this  vaccine  has  been  from  0.25  to  plete  bacteriological  examinations  of 
0.5  c.c,  administered  subcutaneously,  respiratory  infections  is  that  reported 
generally  about  the  insertion  of  the  by  Holt  (Trans.  Assoc.  Amer.  Phys., 
deltoid  muscle.  The  subsequent  vol.  xxv,  pp.  223-237,  1910).  He  re- 
doses  have  been  given  at  five-day  in-  ports  the  bacteriological  findings  in 
tervals,  and  the  amount  has  not  been  acute  respiratory  afifections  in  children, 
increased  above  0.5  c.c.  A  few  from  post-mortem  examination  at  130 
persons  receiving  the  initial  dose  autopsies  made  during  the  fall,  winter, 
during  the  acute  stage  were  given  and  spring  months.  He  says :  'T  have 
0.25  c.c,  and  this  dose  was  repeated  included  those  of  the  season  of  1908- 
at  shorter  intervals.  1909  not  previously  published  in  detail. 

"It  has  been  noted  that  on  the  third  These  autopsies  were  practically  Con- 
or fourth  day  after  the  injection  of  secutive ;  cultures  were  invariably  made 
the  vaccine  the  absence  of  the  usual  unless  examination  was  hurried  or  par- 
secretion  makes  the  nose  feel  very  ^ial.  As  a  rule,  autopsies  were  made 
dry.  In  such  conditions  an  oil  spray  early,  most  of  them  within  twelve 
has  been  agreeable.  hours,  and  very  many  within  six  hours, 

"Following  the  injections  there  are  after   death.      All   bodies    were   imme- 

the  usual  redness  and  slight  swelling  diately  placed  on  ice,  unless  the  weather 

at  the  point  of  injection.     A  few  pa-  ^^^as    cold.      Post-mortem    changes    did 

tients  have  had   slight  symptoms   of  "o^,   I  believe,  play  an  important  part 

a   negative  reaction   on   the   day   fol-  ^"  the   findings.      Cultures  were   made 

lowing  the  injection,  but  this  has  in  fi"om  the  part  of  the  lung  showing  the 

no  case  been  severe.  ™ost   extensive   disease,   and   in   every 

'Tn  conclusion,  it  is  my  belief  that  instance  from  both  luQgs.     There  was 

the  treatment  of  catarrh  of  the  respi-  substantial    agreement   of   the   findings 

ratory  passages  by  a  mixed  bacterial  ^^'^^  the  two  lungs,  so  that  it  has  not 

vaccine  is  simple,  direct  and  specific,  been    thought    important    to    separate 

To  get  the  best  results  the  vaccine  them. 

should  contain  those  organisms  most  The  main  facts  are  given  in  Tables 

commonly  pathogenic  to  the  respira-  H  and  III. 

tory  mucous  membranes.     The  treat-  "Table  II. — Post-mortem     cultures 

ment    must    necessarily    include    the  (Routine    Autopsies,    autumn,    winter, 

removal  or  other  surgical   treatment  and    spring    of    1908-1909    and    1909- 

of  obstructions  and  growths  of  vari-  1910)  : — 
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Lungs,  138  cases. 

Pneumonia,  76 ;  bronchitis, 

20  ;  tuberculosis,  29  ; 

non-respiratory,  13. 

Bacillus  influenzae 37  cases  ;  alone,  4 


Heart's  blood,  117  eases. 
No  growth  in  71. 


Pneumococcus 53 

Streptococcus' 43 

Staphylococcus  aureus 86 

B.  diphtherias 12 

Catarrhalis 7 

Pyocyaneus 3 

Bacillus  coli 1  case 


"Table  III. — Post-mortem  cultures  (138  cases)  :- 


6 
1 

26 
2 

0 
0 
0 


1  case  ;     alone, 
8  cases ;       " 

22      " 
17      " 

2  "  " 
0  case; 

3  cases ;       " 

2  "  " 


0 
5 
17 
14 
1 
0 
2 
1 


Growth  from  lungs. 


Pneumonia, 
76  cases. 


Bacillus  influenzae  alone 2  cases 

Pneumococcus 4      " 

Streptococcus 1  case 

Staphylococcus  aureus 8  cases 

B.  influenzas  and  pneumonia 5      " 

B.  influenzae  and  streptococcus  ...  5      " 

B.  influenzas  and  staphylococcus. .  7      " 

Pneumonia  and  streptococcus  ....  1  case 

Pneumonia  and  staphylococcus  .  .  11  cases 

Pneumonia  and  catarrhalis 5 

Staphylococcus  and  streptococcus  10      " 

"The  remaining  31  autopsies  showed 
various  otlier  combinations  of  the  above 
organisms,  or  of  them  with  pyocyaneus, 
B.  diphtheria,  or  B.  coli,  but  no  more 
than  2  cases  of  any  one  variety. 

"It  will  be  noted  that  of  the  138 
cases  there  were  76  of  pneumonia,  20 
of  bronchitis,  29  of  tuberculosis,  and 
in  only  13  was  there  no  disease  of  the 
lungs.  The  small  number  with  no  pul- 
monary disease  is  accounted  for  .by  the 
fact  that  no  summer  autopsies  are 
included." 

The  satisfactory  results  that  have 
been  obtained  by  the  use  of  vaccines  in 
pneumonia  and  in  mixed  infections  in 
tuberculosis  are  reported  elsewhere. 

The  local  pathological  condition  asso- 
ciated with  acute  and  chronic  respira- 
tory infections  should  always  be  care- 
fully ascertained  when  the  use  of  bac- 
terial vaccines  is  contemplated.  Goadby 
says  bacterial  vaccines  cannot  remove 


Bronchitis, 
20  cases. 

2  cases 
1  case 

0  " 

6  cases 

1  case 
0 
1 
0 
1 
0 
1 


Pulmonary 

tuberculosis, 

12  cases. 

0  case 

0     " 

0     " 

8  cases 

0  case 
2  cases 
2     " 

1  case 
5  cases 
0  case 
7  cases 


Non-respiratory, 
13  cases, 

0  case 

1  " 
0     " 

4  cases 
0  case 
0     " 
0     " 
0     " 

2  cases 
0  case 

3  cases 


Total. 

4 

6 

1 
26 

6 

7 
10 

2 
19 

5 
21 


necrosed  bone  in  a  case  of  pyorrhoea 
alveolaris ;  neither  can  they  remove  a 
polypus  or  an  exostosis,  or  enucleate 
tonsils,  or  remove  adenoids.  Surgical 
interference  is  necessary  and  without 
it  vaccine  treatment  can  only  partly  re- 
lieve symptoms. 

The  importance  of  the  upper  respira- 
tory passages  as  the  site  of  focal  infec- 
tions is  being  carefully  studied  from 
various  standpoints  by  different  work- 
ers. Among  the  best  work  in  this  line 
may  be  mentioned  that  of  Billings 
(Archives  of  Intern."  Med.,  vol.  ix,  pp. 
484-498,  April  15,  1912).  That  many 
chronic  conditions  of  obscure  etiology 
are  due  to  infection  situated  in  some 
remote  part  of  the  body  has  long  been 
suspected;  actual  demonstration  that 
this  is  the  case  has  now  been 
made.  Such  work  emphasizes  the  im- 
portance of  prophylactic  measures  to 
prevent    the    development    of    strepto- 
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cocci  and  other  bacteria  in  the  nose  and 
throat.  Whether  or  not  such  immuni- 
zation may  be  brought  about  by  the 
proper  use  of  bacterial  vaccines,  care- 
ful work  during  the  next  few  years 
will  probably  show. 

HAY  FEVER. 

Freeman  (Lancet,  pp.  814-817, 
Sept.  16,  1911),  utilizing-  the  theory 
developed  practically  by  Dunbar  in 
the  preparation  of  his  hay-fever 
serum,  has  attempted  to  treat  hay 
fever  by  the  production  of  active  im- 
munity. His  method  has  been  to  col- 
lect the  pollen  from  various  grasses 
(although  he  does  not  think  it  is 
necessary  to  select  different  types  of 
pollen  for  treating  individual  pa- 
tients), and  extract  it  according  to 
Dunbar's  method.  Dosage  has  been 
adjusted  by  injecting  one-third  the 
smallest  quantity  that  will  give  an 
ophthalmoreaction  when  it  is  dropped 
into  the  eye.  There  seems  little  doubt 
that  there  was  a  distinct  amelioration 
of  symptoms  in  the  patients  treated. 
The  improvement  took  several  forms  ; 
in  some  there  w^as  a  greater  freedom 
from  attacks ;  in  others  the  attacks 
were  less  severe  and  of  shorter  dura- 
tion than  in  former  years ;  the  con- 
stitutional disturbances  were  not  so 
great,  and  there  was  less  asthma. 
"Those  who  had  already  developed 
hay  fever  when  they  commenced 
treatment  were  perhaps  the  most 
generous  in  their  comments,  possibly 
because  they  had  recently  had  a  re- 
minder of  what  hay  fever  was  like." 
Injections  were  given  from  a  week  to 
ten  days  apart ;  the  larger  doses  were 
given  at  longer  intervals,  while  very 
small  doses  were  repeated  after  three 
or  four  days.  When  the  vaccine  was 
given  prophylactically,  the  doses  were 


much  larger  and  were  administered 
at  shorter  intervals  in  order  to  bring 
the  immunity  to  the  highest  possible 
point. 

Others  have  attempted  to  isolate 
bacteria  from  the  nasal  secretions  in 
hay  fever  and  treat  the  condition  with 
bacterial  vaccines.  Fisher  (Yale 
Med.  Jour.,  vol.  xvi,  p.  428,  1910)  has 
thus  been  successful  in  treating  1 
case  by  the  administration  of  a  vac- 
cine containing  the  Staphylococcus 
alhus. 

ACNE. 

The  etiology  of  acne  vulgaris,  which 
attracted  only  perfunctory  attention 
for  several  years,  has,  since  the  use  of 
a  specific  vaccine  by  Fleming,  been  the 
subject  of  widespread  interest.  For 
the  treatment  of  acne,  Wright  sug- 
gested the  use  of  a  staphylococcus  vac- 
cine. This  suggestion  was  based  upon 
the  finding  of  staphylococci  constantly 
in  pustular  lesions,  and  in  this  form  of 
the  disease  the  treatment  was  attended 
with  considerable  success  up  to  a  cer- 
tain point.  Some  patients  were  appar- 
ently cured,  but  many  were  found  re- 
fractory to  repeated  injections  ;  the  pus- 
tular condition  frequently  disappeared, 
but  comedones  did  not  appear  to  be 
influenced.  It  was  later  shown  by 
Fleming  that  these  patients  could  be 
brought  to  complete  cure  by  the  use  of 
a  vaccine  containing  the  specific  bacil- 
lus. The  doses  of  the  vaccine  gen- 
erally used  are  from  1  to  10  million, 
and  the  injections  are  repeated  at 
weekly  intervals.  If  the  staphylococcus 
is  associated  with  the  acne  bacillus  in 
the  lesion  a  mixed  vaccine  containing 
the  same  number  of  acne  bacilli  and 
from  50  to  300  million  staphylococci 
is  indicated. 

In  1893  Unna  ("Histo-pathol.  of  the 
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Skin")  described  a  bacillus  which  he 
believed  to  have  a  causal  relationship 
to  acne.  He  maintained  that  it  was  the 
only  bacillus  constantly  present  both  in 
the  comedo  and  in  the  pustule,  but  he 
was  unable  to  cultivate  it  and  drew  his 
conclusions  merely  from  a  study  of 
stained  slides.  Sabouraud  (Ann.  de 
rinst.  Past.,  vol.  xi,  p.  134,  1897;  Ann. 
de  Dermat.,  vol.  viii,  p.  257;  Ibid.,  vol. 
X,  p.  841)  found  the  same  organism, 
but  differed  from  Unna  in  believing 
that  pustulation  in  acne  was  frequently 
caused  by  the  staphylococcus.  He  ar- 
rived at  this  conclusion  from  the  fact 
that  staphylococci  are  found  in  the 
phagocytes,  v/hile  he  was  never  able  to 
find  the  acne  bacillus  undergoing  phago- 
cytosis ;  also  because  he  Avas  never  able 
to  produce  suppuration  by  the  subcu- 
taneous injection  of  even  large  quanti- 
ties of  the  acne  bacillus.  This  is.  the 
view  held  at  present  by  the  majority  of 
investigators ;  the  acne  bacillus  alone 
is  present  in  the  deeper  parts  of  the 
comedo,  and  staphylococci,  if  present 
at  all,  are  confined  to  the  superficial 
part  and  are  in  reality  a  surface  con- 
tamination. Sabouraud  was  the  first  to 
obtain  cultures  of  the  acne  bacillus. 
He  did  this  by  inoculating  material 
from  the  lesions  into  a  special  acid 
medium  which  was  incubated  for  a 
long  time,  thus  allowing  the  staphylo- 
cocci to  die  out.  Another  m.ethod  used 
by  Sabouraud  was  to  place  the  culture 
in  an  oven  at  from  65°  to  67°  C.  for 
several  hours.  This  killed  the  cocci 
and  left  only  the  acne  bacilli  in  pure 
culture.  Smiley  (Jour.  A.  M.  A.,  vol. 
Iviii,  No.  17,  pp.  1274-1275,  Apr.  27, 
1912)  has  recently  used  a  method  with 
success  similar  to  that  employed  by 
Sabouraud.  Scrapings  from  acne  les- 
ions were  heated  to  only  60°  and  for 


only  one  hour,  then  daubed  on  a  1 
per  cent,  oleic  acid  agar.  Sabouraud 
claimed  that  the  bacillus  isolated  by 
him  was  the  cause  of  oily  seborrhea 
and  also  of  alopecia  areata,  which  he 
considered  a  localized  seborrheic  con- 
dition. He  was  the  first  to  describe 
accurately  the  cultural  properties  of  the 
organism,  which  he  named  "bacille  de 
la  seborrhee  grasse."  As  according  to 
Sabouraud's  method  the  extruded  plugs 
were  always  put  down  into  the  culture 
medium,  he  apparently  unconsciously 
did  the  very  thing  required  by  the 
acne  bacillus  for  its  ready  growth. 
It  is  an  anaerobe,  although  it  will  grow 
feebly  under  partial  aerobic  conditions. 
Halli  and  Civatte  (Ann.  de  Dermat., 
vol.  viii,  p.  184,  1907),  in  making  anae- 
robic cultures  from  comedones,  con- 
stantly found  colonies  of  an  anaerobic 
organism  which  corresponded  very 
closely  with  the  organism  isolated  by 
Sabouraud.  Siidmersen  and  Thompson 
(Jour.  Path,  and  Bact.,  vol.  xiv,  No.  2, 
p.  224,  1909)  insist  upon  the  anaerobic 
requirements  of  the  acne  bacillus ;  using 
merely  a  2  per  cent,  glucose  agar  and 
growing  their  cultures  anaerobically, 
they  are  able  to  get  very  satisfactory 
isolation.  Hartwell  and  Streeter  (Bos- 
ton Med.  and  Surg.  Jour.,  vol.  clxi.  No. 
25,  p.  92,  Dec.  16,  1909)  again  call 
attention  to  the  fact  that  the  Bacillus 
acnes  is  essentially  an  anaerobe.  The 
bottle  bacillus  mentioned  by  Sabouraud 
and  others  is  a  large  organism  shaped 
something  like  a  bottle,  presenting  an 
appearance  very  much  like  a  yeast.  It 
occurs  in  the  more  superficial  parts  of 
the  comedone,  and  is  found  constantly 
in  dry  seborrheic  conditions  of  the  scalp 
or  elsewhere,  where  its  presence  has 
been  considered  of  great  diagnostic 
value. 
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Gilchrist  (Johns  Hopkins  ITosp.  Rep., 
vol.  ix,  p.  409,  1900;  Jour.  Cut.  Dis., 
vol.  xxi,  p.  107,  1903)  was  the  first  to 
obtain  pure  cultures  of  the  acne  bacilli 
directly  from  lesions  of  acne  vulgaris 
or  from  comedones ;  he  renamed  the 
organism  Bacillus  acnes.  Gilchrist 
found  the  bacillus  present  in  all  smears 
from  240  typical  acne  lesions  from  26 
patients ;  pure  cultures  of  the  Bacillus 
acnes  were  obtained  from  62  lesions 
from  29  patients;  82  cultures  were 
sterile,  most  of  these  because  the  proper 
medium  was  not  used,  and  the  cultures 
showed  either  a  growth  of  Bacillus 
acnes  mixed  with  staphylococci  or  the 
latter  in  pure  culture.  The  bacillus 
was  described  as  a  short,  thick  organ- 
ism in  the  smears  and  in  cultures  it  be- 
came longer,  thicker,  and  branched. 
Irregular  staining  was  noticed  in  older 
cultures.  It  does  not  decolorize  by 
Gram's  method  and  is  not  encapsulated. 

Interest  was  raised  in  the  etiological 
significance  of  the  acne  bacillus  by  the 
work  of  Fleming  (Lancet,  vol.  i,  p. 
1035,  April  10,  1909).  He  had  noted 
that  very  frequently  in  treating  a  case 
of  acne  with  staphylococcus  vaccine 
there  was  definite  improvement  for  a 
time,  and  then  the  condition  remained 
stationary  in  spite  of  any  modification 
in  the  dose  or  character  of  the  staphy- 
lococcus vaccine.  He  then  took  up  the 
study  of  the  relation  between  the  acne 
bacillus  and  these  resistant  cases,  with 
the  result  that  he  has  finally  proved 
the  B.  acnes  to  be  the  cause  of  acne. 
Fleming  believes  the  Bacillus  acnes  is 
the  cause  not  onW  of  the  comedone, 
but  it  may  also  be  the  cause  of  pustu- 
lation,  while  Whitfield  (Lancet,  vol.  i, 
p.  1207,  1909)  maintains  that  suppura- 
tion in  acne  is  due  to  staphylococci. 
Fleming  found  that  there  was  a  very 


close  corelationship  between  the  opsonic 
index  and  the  clinical  condition  of  the 
patient,  but  the  clinical  condition  ren- 
dered the  continuance  of  opsonic  esti- 
mations unnecessary  for  guidance  in 
treatment.  One  patient  exhibited  a 
marked  negative  phase  wnth  10  million 
bacilli  to  whom  had  previously  been  ad- 
ministered a  dose  of  50  million.  Each 
dose  w-as  followed  by  a  very  luxuriant 
crop  of  pustules,  and  from  these  pus- 
tules pure  cultures  of  the  acne  bacillus 
were  obtained.  In  most  of  his  work 
Fleming  used  a  stock  vaccine ;  in  some 
instances  he  used  autogenous  vaccine 
and  in  others  autogenous  and  stock 
concomitantly.  The  stock  vaccine  was 
derived  from  a  pustule  on  the  face  of 
a  woman  wdio  had  had  severe  pustular 
acne  for  many  years.  She  had  been 
receiving  staphylococcic  inoculations  at 
intervals  of  ten  days  for  about  a  year. 
The  condition  had  improved  somewhat 
at  first,  but  for  some  months  had  re- 
mained almost  stationary.  She  then 
had  the  same  stock  staphylococcus  vac- 
cine combined  with  20  million  of  her 
own  acne-bacillus  vaccine.  This  was 
followed  by  the  appearance  of  fresh 
pustules  and  aggravation  of  existing 
ones.  Such  treatment  was  continued 
with  the  doses  of  acne  bacilli  varying 
from  5  to  10  million;  in  three  months 
almost  all  traces  of  acne  had  disap- 
peared. Fleming  continues :  "Another 
case  was  that  of  a  girl  about  26  years 
of  age,  with  a  very  bad  pustular  acne 
on  the  face  for  several  years.  The 
face  was  covered  with  deep,  indolent 
pustules;  a  film  of  pus  show^ed  no 
organisms ;  of  cultures  from  4  pustules 
2  were  sterile  and  2  showed  a  scanty 
growth  of  staphylococcus. 

"From  July  till  the  end  of  September 
last  year  she  had  doses  of  mised-stock 
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staphylococcus  and  acne-bacillus  vac- 
cines in  doses  of  100  to  250"  million  of 
the  forn\er  and  from  5  to  20  million  of 
the  latter,  with  hardly  any  improve- 
ment. It  is  worthy  of  note  that  while 
a  dose  of  250  million  staphylococci  plus 
10  million  acne  bacilli  produced  hardly 
any  negative  phase,  the  next  dose  of 
250  million  staphylococci  plus  20  mil- 
lion bacilli  was  followed  by  a  marked 
exacerbation  of  the  pustulation,  indi- 
cating the  importance  of  the  bacillus  in 
the  causation  of  these  lesions.  From 
the  end  of  September  till  the  beginning 
of  January  she  had  the  same  doses  of 
staphylococcus  with  doses  of  from  5  to 
10  million  of  an  acne  bacillus  obtained 
in  pure  culture  from  her  own  pustules, 
and  from  the  very  first  her  condition 
improved  till  on  January  7th  of  this 
year  all  suppuration  had  disappeared 
from  the  face  with  the  exception  of  1 
very  small,  superficial  pustule. 

"Another  case  was  that  of  a  girl 
aged  20  years,  who  had  had  very  bad 
facial  acne  for  five  years.  Films  of 
pus  showed  many  acne  bacilli  and  in 
some  pustules  staphylococci  were  also 
to  be  seen.  From  September  3d  to 
December  3d,  1908,  she  was  treated 
with  stock  vaccines  of  staphylococcus 
(200  million)  and  acne  bacillus  (5  to  8 
milHon)  without  showing  any  definite 
improvement.  From  December  3d  to 
January  22d,  1909,  she  has  been  having 
the  same  doses  of  the  same  staphylo- 
coccus with  8  million  of  an  acne 
bacillus  derived  from  her  own  lesions. 
The  improvement  was  immediate  and 
marked,  and  now  there  is  practically 
no  pustulation,  merely  some  indurated 
nodules  and  many  scars. 

"These  cases  illustrate  the  fact  that 
not  all  patients  will  show  improvement 
when  treated  with  a  stock  vaccine,  and 


this  is  exactly  in  accordance  with  what 
one  finds  with  other  organisms,  such  as 
streptococcus  or  Bacillus  coli.  They 
also  furnish  very  strong  evidence  that 
the  bacillus  is  largely  responsible  for 
the  suppuration.  The  first  case  had 
been  treated  with  staphylococcus  for 
months,  and  it  was  only  after  acne- 
bacillus  vaccine  was  administered  that 
a  rapid  improvement  in  the  pustulation 
was  observed.  The  first  and  second  of 
these  cases  show  that  when  an  excess- 
ive dose  is  given  them  a  definite  nega- 
tive phase  is  induced,  although  the 
dose  of  staphylococcus  is  unaltered. 
The  second  and  third  cases  show  that 
although  the  stock  vaccine  of  staphy- 
lococcus combined  with  the  stock  vac- 
cines of  acne  bacillus  was  of  little  avail, 
yet  the  same  doses  of  the  same  stock 
vaccine  of  staphylococcus  with  an 
autogenous  acne-bacillus  vaccine  rap- 
idly got  rid  of  the  suppuration. 

"While  these  cases  illustrate  the  fact 
that  in  some  cases  an  autogenous  vac- 
cine of  acne  bacillus  is  necessary,  yet 
experience  has  shown  that  in  the  vast 
majority  of  cases  great  improvement 
has  been  induced  by  the  inoculation  of 
a  stock  vaccine  combined  with  staphy- 
lococcus if  an  examination  of  films  has 
revealed  that  that  organism  is  present. 
The  dose  used  has  varied  from  4  to  10 
million,  and  the  intervals  between  in- 
oculations from  one  to  two  weeks. 
The  guide  to  treatment  has  been  the 
appearance  of  fresh  lesions  either  dur- 
ing the  period  of  low  resistance  follow- 
ing the  positive  phase  when  too  long  an 
interval  has  been  allowed  to  elapse,  or 
in  the  next  two  or  three  days  after  an 
inoculation  indicating  that  too  large  a 
close  has  been  administered.  By  watch- 
ing these  signs  and  working  the  dose 
up  till  it  just  fails  to  show  any  'nega- 
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live  phase'  clinically  one  obtains  tlic 
niaxinnnn  benefit  from  the  vaccine.  In 
this  \\a}-  a  large  number  of  cases  of 
acne  in  all  its  stages  have  been  g'rcatly 
impro\-ed,  and  in  a  fair  proportion  the 
lesions  have  totally  disappeared.  On 
cessation  of  treatment  in  several  in- 
stances, especially  in  some  cases  where 
attendance  ceased  before  the  condition 
had  entirely  disappeared,  there  was  a 
recrudescence  of  the  disease,  which, 
however,  rapidly  gave  way  to  subse- 
quent treatment." 

Lasseur  (Ann.  de  Dermat.  et  de 
Syph.,  5th  series,  No.  1,  pp.  377-382, 
1910)  has  treated  20  cases  of  pustular 
acne  b}^  the  method  of  Wright.  Pa- 
tients were  not  submitted  to  any  other 
treatment,  local  or  general.  In  9  of  the 
pustular  cases  Avith  comedones  he  has 
observed  an  effect  manifestly  favorable, 
although  the  eft"ect  of  a  vaccine  com- 
posed of  a  mixture  of  acne  bacilli  and 
staphylococci  has  given  much  more 
favorable  results.  In  8  cases  the  effect 
has  been  almost  nil. 

Western  (Brit.  Jour,  of  Dermat., 
Jan.,  1910)  found  that  by  rubbing  cul- 
tures of  the  acne  bacillus  into  the 
sterilized  skin  of  susceptible  individuals 
pustular  folliculitis  is  produced  from 
which  the  acne  bacillus  can  be  re- 
cultivated. 

Walsh  (Med.  Press  and  Circ,  vol. 
Ixxxix,  pp.  80-82,  Jan.  26,  1910)  states 
that  the  treatment  of  acne  is  satisfac- 
tory when  begun  earlv  in  the  disease. 
The  best  results  are  said  to  be  those  in 
which  the  vaccine  has  been  prepared 
from  cultures  derived  from  the  patient 
himself,  but  as, the  plan  is  too  costly 
for  hospital  work  it  is  fortunate  that 
the  use  of  a  polyvalent  vaccine  answers 
zvcll  enough  in  most  cases.  Where  the 
chief  feature  is  a  comedo,  acne-bacil- 


lus vaccine  alone  is  indicated.  In  other 
cases  a  mixed  vaccine  of  200  million 
staphylococci  and  8  million  acne  bacilli 
is  used.  The  dose  is  gradually  in- 
creased to  the  maximum  with  intervals 
of  about  ten  days,  Walsh  has  found 
the  treatment  to  yield  durable  results 
in  some  cases,  while  others  recur 
afterward  or  show  no  appreciable 
improvement. 

D.  King  Smith  (Jour.  Cut.  Dis.,  vol. 
xxix,  pp.  432-435,  1911)  has  treated 
about  150  cases  of  acne  vulgaris.  The 
patients  have  been  divided  into  three 
classes :  A,  those  with  the  acne  bacillus 
alone;  B,  those  infected  Avith  the  acne 
bacillus  and  the  Staphylococcus  albiis, 
and,  C,  those  affected  with  the  Staphy- 
lococcus albus  in  which  practically  no 
bacilli  were  present.  Class  A  patients 
were  treated  with  acne  vaccine,  the 
dose  being  5  million,  repeated  twice  a 
week.  The  results  in  a  number  of 
cases  were  good,  but  on  the  whole  were 
disappointing.  The  final  conclusion 
was  that  along  with  a  general  and  local 
treatment  the  vaccine  is  useful.  The 
results  were  better  in  Class  B  with  a 
mixed  vaccine,  while  those  in  Class  C, 
gave  excellent  results. 

From  the  standpoint  of  the  applica- 
tion of  proper  accessory  methods,  size 
of  dose,  and  intervals  between  injec- 
tions, Eng-man  (Interstate  Med.  Jour., 
vol.  xvii,  pp.  943-959,  1910)  has  ap- 
preciated and  applied  the  principles 
of  vaccine  therapy  more  thoroughly 
and  systematically  than  anybody  else 
who  has  contributed  to  the  literature 
on  the  treatment  of  acne  by  bacterial 
vaccines.  He  says :  "From  our  ex- 
periments, the  following  technique 
has  been  developed :  The  initial  dose 
is  never  over  3  million,  and  it  is  not 
given   until   two   or  three  days   after 
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cultures  have  been  taken,  as  manip- 
ulation of  the  lesions  throws  more 
immunizing  bodies  on  the  system, 
which,  together  with  the  A^accines,  is 
too  much  and  may  defeat  the  end. 
I  have  often  wondered  at  the  prompt 
appearance  of  many  new  lesions  after 
a  vigorous  massage  of  an  acne  skin  or 
after  opening  many  lesions.  I  have 
seen  several  outbreaks  of  acne  follow 
treatment  by  a  masseur,  which  I 
formerly  thought  due  to  infection  by 
him,  but  now  believe  to  be  dissemina- 
tion through  local  lowered  immunity. 
After  a  dose  of  3  to  5  million,  1  or  2 
new  lesions  will  appear  within  forty- 
eight  hours,  generally  the  next  day. 
If  more  than  3  appear  during  the 
negative  phase,  the  dose  is  too  large. 
On  the  third  day,  seventy-two  hours 
after  injection,  the  comedones  are  ex- 
pressed and  all  lesions  opened.  The 
manipulation  at  this  time  brings  the 
immunizing  blood  to  the  part,  since  it 
is  at  the  height  of  the  'tidal  wave  of 
immunity.'  The  large  cystic  lesions 
are  opened  by  a  thin  cataract  knife 
and  the  pus  is  squeezed  out;  the  walls 
of  the  lesion  are  in  this  way  rubbed 
together,  and  by  irritating  them  fresh 
immunizing  lymph  is  brought  into 
the  cavity.  Formerly,  these  large 
cystic  lesions  took  a  long  time  to 
heal;  often  it  was  necessary  to  wipe 
them  out  with  carbolic  acid  and  alco- 
hol before  they  would  cease  discharg- 
ing. This  method  dried  them  up 
within  a  few  days.  The  patient  is 
also  instructed  to  apply  hot  towels  to 
the  face  twice  daily  for  five  minutes  so 
as  to  cause  local  hyperemia.  On  the 
fifth  to  the  seventh  day  new  lesions 
will  appear,  which  signify  another 
stage  of  depression  and  are  the  indi- 
cation for  a  second  dose  of  vaccine. 


Another  dose  of  3  to  5  million  is 
given ;  in  this  way  a  cure  is  com- 
pleted. Small  doses,  sufficient  to 
cause  a  short  negative  phase,  seem 
witli  us  to  be  the  best  method.  After 
several  doses  new  lesions  cease  to 
appear. 

"If  after  a  few  doses  new  lesions 
appear  after  the  third  day,  a  larger 
dose  of  7  to  10  million  should  be 
given,  but  this  is  rarely  necessary. 
Small  doses  at  from  five-  to  seven- 
day  intervals,  with  methods  employed 
to  produce  local  hyperemia,  thereb}' 
bringing  the  immunizing  blood  to  the 
part,  are  sufficient  to  secure  immunity 
in  the  majority  of  instances.  By  this 
technique  all  lesions,  even  the  deep, 
indurated  ones,  undergo  compara- 
tively rapid  involution.  Cases  of 
acne  of  years'  standing,  which  have 
resisted  the  most  approved  therapy  of 
some  of  the  most  eminent  men,  have 
responded  kindly  to  this  form  of 
treatment. 

"A  remarkable  and  gratifying  thing 
is  that  the  thick,  muddy,  yellowish, 
oily  appearance  of  the  skin  disappears. 
The  texture  of  the  skin  also  improves, 
and  a  pinkish  tint  supervenes.  The 
oily  seborrhea  of  the  scalp  improves. 
It  seems  as  if  Sabouraud's  dicta  are 
true.  We  know  the  oily,  yellowish- 
tinted  skin  precedes  the  acne  lesions 
for  a  considerable  time. 

"It  has  not  been  found  necessary, 
in  any  of  our  cases  of  acne  vulgaris, 
to  use  staphylococcus  vaccines;  at 
least,  not  since  we  have  employed  the 
method  above  outlined.  The  acne 
bacillus  seems  to  be  the  ofifending 
agent  alone,  and,  although  accom- 
panied by  the  staphylococcus  in 
nearly  every  lesion,  the  lesion  is  not 
a    result    of    symbiosis,    the    coccus 
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bein^-,  no  doubt,  only  a  secondary- 
factor  of  no  therapeutic  importance. 

"In  acne  varioliformis  the  role  is 
changed,  turned  about  completely, 
the  staphylococcus  being  the  main 
factor,  and  the  acne  bacillus,  which 
is  frequently  associated  with  it,  a  sec- 
ondary, unimportant  element.  Acne 
vulgaris  is  essentially  a  disease  of 
pubert}',  while  acne  varioliformis 
usually  occurs  after  30.  Our  experi- 
ence is  not  sufficient  to  state  whether 
the  immunity  after  the  use  of  these 
suspensions  is  permanent  or  not. 

''The  above  is  -part  of  my  report 
submitted  to  the  American  Derma- 
tological  Association  last  May.  Since 
then  I  have  studied  90  additional 
cases,  making  a  total  of  208  in  all,  and 
must  say  that  I  have  no  reason  to 
change  my  opinion  as  to  the  value  of 
acne-bacillus  suspensions  in  the  treat- 
ment of  acne  vulgaris. 

"One  must  not  forget,  however,  in 
carrying  out  the  technique  of  this 
method,  that  one  is  not  using  a  spe- 
cific serum,  where  a  definite  dose  is 
known,  nor  crude  salves  or  lotions, 
but  is  dealing  with  the  subtle  and 
little-known  principles  of  immunity ; 
and  that  failure  in  an  individual  case, 
or  cases,  should  not  necessarily  mean 
the  condemnation  of  the  method. 

"I  have  seen  some  of  the  worst 
cases  of  acne  disappear  in  a  most 
wonderful  and  rapid  manner  after  the 
injection  of  a  few  million  of  dead 
bacilli  without  any  local  treatment  or 
change  in  diet  whatsoever.  Again, 
I  have  seen  very  matured  cases  of 
acne  seem  stubborn  and  almost  unim- 
proved under  the  same  treatment. 
Yet  in  every  case  treated  by  this 
method,  which  I  have  seen,  a  cure  has 
ensued  when  the  case  has  remained 


long  enough  to  allow  a  profitable 
study  of  the  individual  dose  and  inter- 
val of  dose.  The  method  depends 
necessarily  upon  the  size  of  the  dose 
and  the  interval  of  the  dose." 

Varney  and  Clark  (Jour.  Cut.  Dis., 
Feb.,  1912)  have  called  attention  to  a 
micrococcus  with  unusual  charac- 
teristics which  they  found  in  a  re- 
sistant dermatosis  resembling  acne 
vulgaris.  These  cocci  more  closely 
resemble  diplococci  than  staphylo- 
cocci. They  take  the  ordinary  stains 
more  readily  and  appear  more  evenly 
distributed  in  the  smear,  being  ar- 
ranged in  short  chains,  tetrads,  and 
small  clumps.  Culturally  the  organ- 
ism resembles  the  Staphylococcus  pyog- 
enes albus  very  closely;  the  growth  is 
slightly  whiter  and  somewhat  less 
luxuriant  on  agar.  It  produces  no 
visible  change  in  plain  milk,  but 
causes  litmus  milk  to  turn  alkaline 
slowly.  It  does  not  ferment  any  of 
the  sugars  nor  produce  indol.  The  5 
cases  from  which  this  micrococcus 
was  isolated  were  uniformly  of  un- 
usually long  duration,  all  existing 
longer  than  eight  years  and  1  twenty- 
four  years.  All  were  beyond  the  age 
of  the  acne-vulgaris  patient.  Four  of 
the  patients  had  received  inoculations 
of  combined  staphylococcus  and  acne- 
bacillus  suspension,  with  only  slight 
transitory  improvement.  The  5  cases 
recovered  rapidly  when  treatment 
was  started  with  vaccines  containing 
the  organism  described  by  Varney 
and  Clark. 

Cooke  and  Dold  (Practitioner,  vol. 
Ixxxiv,  pp.  526-531)  have  studied 
seborrheic  conditions  of  the  scalp  with 
the  idea  of  determining  whether  or 
not  the  acne  bacillus  is  the  cause  of 
such  conditions.    They  treated  8  cases 
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by  injections  of  acne  bacilli ;  the  treat- 
ment had  no  apparent  effect  on  the 
disease — at  least,  it  had  no  perma- 
nent ^effect.  In  2  cases  there  was  an 
alteration  of  the  condition  observed 
throughout  the  whole  treatment, 
while  in  3  others  there  seemed  to  be 
improvement  in  the  first  month  which 
was  followed  by  a  return  of  the  con- 
dition. In  2  cases  (VII  and  VIII  of 
their  series)  local  treatment  was  com- 
bined with  the  vaccine  treatment.  In 
Case  VII  the  local  treatment  was  dis- 
continued at  the  time  the  vaccine 
treatment  was  stopped,  while  in  Case 
VIII  there  is  reason  to  believe  that 
the  local  treatment  was  not  properly 
applied  after  treatment  by  vaccine 
ceased.  Three  other  cases  have  still 
maintained  the  improvement,  but  it 
must  be  noted  that  not  only  was  the 
vaccine  treatment  combined  with 
local  treatment,  but  that  the  local 
treatment  was  continued  after  the 
vaccine  treatment  stopped  up  to  the 
present  time. 

Dr.  Saville  (Practitioner,  p.  392, 
Mar.,  1911)  believes  that  the  results 
reported  by  Cooke  and  Dold  did  not 
justify  the  conclusions  reached  by 
these  writers.  The  fact  that  no  bene- 
fit resulted  from  treatment  with  the 
acne  bacillus  may  have  been  due  to  the 
fact  that  the  cases  they  have  treated 
were  of  the  dry,  seborrheic  variety. 
In  this  condition  very  few  bacilli  can 
be  found,  and  it  is  believed  that  treat- 
ment would  be  much  more  difficult 
than  in  the  form  of  so-called  sebor- 
rhoea  oleosa.  She  has  treated  2  cases 
with  a  vaccine  made  from  a  culture  of 
the  "microbacillus"  (probably  acne 
bacillus)  sent  from  Paris  by  Sabou- 
raud.  Injections  were  given  about 
ten  to  fifteen  days  apart,  and  varied 


from  100  to  300  million.  In  1  of  the 
2  cases  treated  the  oiliness  practi- 
cally disappeared  and  hair-fall  entirely 
ceased.  There  was  a  regrowth  of 
hair.  The  other  case  proved  more 
refractory,  but  improvement  was 
noticed  following  the  injections. 

PERTUSSIS. 

Bordet  and  Gengou  have  shown  that 
Avhooping-cough  is  due  to  a  small 
organism  resembling  the  influenza 
bacillus.  It  is  more  easily  isolated  dur- 
ing the  earlier  than  the  later  stages  of 
the  disease.  The  B.  pertussis  is  a 
constant  factor  in  the  disease  and  the 
symptoms  are  probably  due  to  toxins 
and  endotoxins  liberated  by  it.  Like 
other  inflammatory  conditions  of  the 
upper  respiratory  passages,  it  is  more 
than  probable  that  secondary  infections 
play  a  very  prominent  part  after  the 
condition  has  established  itself.  It  is 
possible  that  the  generally  unsuccessful 
results  attending  the  experiments  with 
Bordet' s  therapeutic  sera  and  with  bac- 
terial vaccines  are  due  to  the  lack  of 
specific  effect  of  such  agents  upon  the 
accessory  bacteria.  Although  Bordet 
and  Gengou  have  done  a  great  deal  of 
work  along  this  line  since  the  discovery 
of  the  bacillus  in  1906,  they  have  per- 
sistently refused  to  commit  themselves 
in  favor  of  any  preparation  to  be  used 
as  a  serum  or  a  vaccine.  S.  Becker 
and  V.  Menshikoff  (Cent.  f.  Bakt.,  i, 
orig.,  p.  218,  Dec.  9,  1911)  treated 
some  patients  in  the  third  and  fourth 
weeks  of  the  disease  and  others  in  the 
fifth  and  sixth  weeks,  their  ages  vary- 
ing from  11  months  to  9  years.  The 
injections  were  made  weekly,  increas- 
ing the  dosage.  The  first  dose  was  5 
million ;  the  second  dose,  10  million ; 
the  third  dose,  20  million ;  then  50,  100, 
and  200  million. 
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Another  plan  was  to  give  the  injec-  ceived   more    than   8   injections   of   40 

tions  every  two  or  three  clays,  using  the  million  each,  except  No.  22,  who  had 

same  dosage   for  the  first  three  injec-  9  injections.     In  not  a  single  instance 

tions  and  not  going  above  40  or  50  mil-  were   evidences   of   local   inflammation 

lion  as  the  maximum.     Clinical  obser-  noticed  at  the  site  of  the  injections,  and, 

vations   did   not   demonstrate   that   the  while  most  of  the  injections  were  given 

vaccine  had  any  marked  influence  either  in    the    loose    tissues    of    the    scapular 

upon  the  number  of  paroxysms  or  upon  region,    some    children    received    injec- 

the  duration  of  the  disease.    The  blood,  tions  into  the  arms, 
however,   was   shown   to   contain   anti-  "The  interscapular  region  is,  in  my 

bodies  by  the  complement  deviation  judgment,  the  best  place  for  injection, 

method.  as  it  is  difficult  for  the  child  to  scratch 

INIore  favorable  results  have  been  re-  this  portion  of  the  body,  and  it  is  apt  to 

ported    by    Graham    (Amer.    Jour,    of  be    fairly    well   protected    by    clothing. 

Dis.  of  Child.,  vol.  iii,  pp.  41-49,  Jan.,  Care  was  taken  to  render  the  part  in- 

1912)  :    "My  earliest  patients  received  jected  clean  with  soap  and  water  and 

only    20    million    bacteria    every    four  alcohol,  and  to  sterilize  the  hypodermic 

days.     This  dose  failed  to  produce  any  syringe.       Neither    I    nor    any    other 

untoward    symptoms    locally    or    con-  physician  to  whom  I  gave  the  vaccine 

stitutionally,   and   was  increased  to  40  noticed     any     local     or     constitutional 

million   bacteria   every  four  days.     A  efl^ects  from  the  remedy;  rashes,  joint 

careful  study  of  the  patients  receiving  pains,  and  fever  were  carefully  looked 

this  dose,  by  all  those  coming  in  con-  for,  but  were  never  observed, 
tact  with  the   patients,   including   par-  "It   is,   of   course,   well  known   that 

ents,     other    physicians,     and     myself,  epidemics  of  pertussis  differ  greatly  in 

tended   to   show  that  the   disease  was  their  severity,  and  it  may  be  that  future 

apparently  being  modified  by  the  treat-  cases    will    be    less    influenced    by    the 

ment.  treatment   than   those   cases  on   which 

"The  same  dose  was  then  given  this  paper  is  based.  I  have  seen  per- 
every  three  days,  and  the  beneficial  re-  sonally  many  of  these  cases,  and  in  my 
suits  seemed  to  be  distinct.  The  num-  judgment  they  were  cases  of  ordinary 
ber  of  paroxysms  of  coughing  became  severity.  In  the  list  of  cases  here  re- 
less ;  the  severity  of  the  paroxysms  ported  no  child  was  included  who  did 
diminished,  cyanosis  was  less  marked,  not  have  the  typical  whoop,  and  this 
vomiting  during  the  coughing  was  less  typical  whoop  was  heard  by  the  attend- 
frequent,  and  the  children,  as  a  rule,  ing  physician  in  each  instance.  The 
slept  better  and  were  less  disturbed  at  judgment  of  the  parents  or  nurse  was 
night,  since  the  number  of  characteris-  "ever  taken  on  this  point, 
tic  attacks  became  less.  The  dose  of  "^^  all,  24  cases  of  pertussis  are  re- 
40  million  was  retained,  but  the  injec-  ported.  The  ages  of  the  children  were 
tion  was  now  given  every  two  days.  ^s  follows : 
The  number  of  injections  given  varied  -^*^^^  ^"^^^  ^  months  3  cases. 

from  6  to  8.    No  case  has  been  recorded  ,  ^    _  ^^^^  , 

1  to  z  years   4 

in  which  less  than  6  doses  were  admin-  2  to  4  years    . .  10     " 

istered,   and  noae  of   the  patients  re-  4  to  8  years  5     " 
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ASIATIC  CHOLERA. 

The  idea  of  vaccine  prophylaxis  of 
Asiatic  cholera  has  been  combated  al- 
most from  its  inception,  but  it  has  little 
by  little  gained  favor  mitil  at  present 
the  number  of  its  partisans  has  been 
considerably  augmented.  Ferran  (C.-r. 
de  I'Acad.  des  Sci.,  vol.  c,  p.  569,  1885) 
showed  that  animals  having  once  sur- 
vived the  inoculation  of  a  non-fatal 
dose  of  cholera  vibrios  could  later  easily 
withstand  a  dose  fatal  for  normal 
guinea-pigs.  The  idea  of  Ferran  of 
using  living  germs  was  severely  at- 
tacked and  criticised,  and  seemed  defi- 
nitely condemned  when  Gamaleia  (C.-r. 
de  I'Acad.  des  Sci.,  vol.  cvii,  p.  432, 
1888)  reopened  the  question  by  sug- 
gesting vibrios  killed  by  heat.  Tanan- 
cheff  (Ann.  de  I'lnstit.  Past.,  p.  713, 
1892)  suggested  phenol  instead  of  heat 
for  killing  the  bacteria.  Many  attempts 
have  been  made  to  make  practical  a 
method  of  vaccination  by  the  intestinal 
route.  Klemperer,  Sawtschenko  and 
Zabolotny,  and  others  tried  such  meth- 
ods upon  themselves.  Metchnikoff 
(Ann.  de  I'lnstit.  Past.,  p.  541,  1894) 
believes  that  subcutaneous  inoculation 
of  antigenic  substances  cannot  immu- 
nize a  person  to  an  infection  like 
cholera,  which  is  almost  purely  intes- 
tinal. He  experimented  with  intestinal 
immunization,  but  was  forced  to  con- 
clude that  "the  ingestion  of  cholera  cul- 
tures does  not  certainly  protect  against 
the  pathogenic  effect  of  the  vibrio  of 
Koch." 

Those  who  have  been  interested  in 
the  preparation  of  antiplague  vaccine 
have  also  been  most  active  in  the  study 
of  methods  for  producing  prophylaxis 
against  cholera.  Besredka  has  sug- 
gested a  sensitized  vaccine  with  which 
he    claims    the    establishment    of    im- 


munity within  twenty-four  hours,  and 
that  the  immunity  lasts  about  six 
months.  More  recently  Strong  (Amer. 
Med.,  p.  272,  Aug.  15,  1903)  has  sug- 
gested the  use  of  so-called  free  recep- 
tors obtained  by  simple  maceration 
and  autolysis  of  vibrios  killed  by  heat. 
The  bacteria  are  grown  upon  agar  at 
incubator  temperature  for  twenty-four 
hours,  then  suspended  in  sterile  water. 
The  suspension  is  heated  to  60°  C.  for 
one  hour  and  then  incubated  for  forty- 
eight  hours.  The  bacteria  are  finally 
removed  by  filtration.  Strong  recom- 
mends a  dose  of  4  c.c.  of  the  filtrate. 

The  method  of  Haffkine  involves  the 
use  of  two  vaccines,  a  weaker  and  a 
stronger.  The  weak  vaccine  is  ob- 
tained by  growing  the  bacteria  on  agar 
at  a  temperature  of  39°  C.  in  a  current 
of  air.  The  stronger  vaccine  is  pre- 
pared by  passing  the  vibrios  through  a 
series  of  guinea-pigs  until  a  virus  is 
obtained  which  is  invariably  fatal  to 
these  animals  within  eight  hours.  In- 
jections are  given  hypodermically  in 
the  flank,  and  an  interval  of  five  days 
should  separate  the  two  inoculations. 
The  degree  of  protection  afforded  by 
the  vaccination  is  said  to  be  propor- 
tional to  the  severity  of  the  symptoms 
caused  by  it.  Before  employing  the 
vaccines  generally  Haffkine  tried  them 
on  himself  and  others.  No  ill  effects 
were  produced.  Reporting  his  experi- 
ences in  Calcutta  and  Lucknow,  Haff- 
kine (Brit.  Med.  Jour.,  i,  219,  1895), 
gives  the  following  figures : — 

Cases.  Deaths. 

Population.  Total.  Perct.  Total.  Perct. 

Non-inoculated    1735     174    10.63     113    6.51 
Inoculated  500      21      4.20       19    3.80 

Powell  (Jour.  Trop.  Med.,  No.  2, 
1899)  has  also  reported  favorably  on 
the  results  obtained.  He  gives  the  fol- 
lowing statistics : — 
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Cases.  Deaths.  Fatal. 

Population.  Total.  Perct.  Total.    Perct. 

Non-inoculated  6549    198    3.02    124    1.89    63 
Inoculated  5788     27    0.48      14   0.24    SO 

Murata  (Centralbl.  f.  Bakf.,  No.  1, 
abt.  orig.,  vol.  xxxv,  No.  5,  1904)  used 
(lead  cholera  vibrios  as  the  vaccine. 
He  inoculated  10,000  persons,  of  whom 
6  contracted  the  disease,  42  per  cent, 
of  them  dying.  Of  10,000  uninocu- 
lated  persons  13  were  attacked  and 
75  per  cent.  died. 

IMurata  appears  to  have  been  the 
only  one  Avho  has  extensively  used 
killed  cholera  vibrios  as  the  vaccine. 
His  results  so  far  appear  to  compare 
favorably  with  those  obtained  by  Haff- 
kine  and  others  with  attenuated  living 
cultures.  If  this  experience  may  be 
confirmed  matters  would  be  greatly 
faciHtated,  since  the  prophylactic  treat- 
ment could  be  put  upon  as  practical  a 
basis  as  is  that  of  typhoid  vaccine. 

BUBONIC  PLAGUE. 

Bubonic  plague  is  historically  one  of 
the  most  interesting  of  the  infectious 
diseases.  Epidemics  have  occurred  in 
all  parts  of  the  world,  carrying  off  mil- 
lions of  people.  The  causative  organ- 
ism was  discovered  by  Yersin  (Ann. 
de  rinstit.  Past.,  vol.  viii,  p.  662,  1894). 
Roux,  with  Calmette  and  Borrel,  made 
the  first  trials  to  vaccinate  animals 
with  heated  cultures.  Inspired  by  the 
work  at  the  Pasteur  Institute,  Haffkine 
prepared  his  "plague  prophylactic"  and 
obtained  permission  from  the  British 
government  to  use  it  in  India.  His 
method  is  as  follows :  Plague  bacilli 
are  grown  in  broth  culture  for  about 
six  weeks.  A  few  drops  of  oil  or 
clarified  butter  are  put  upon  the  sur- 
face of  the  fluid.  The  bacteria  attach 
themselves  to  these  and  hang  down  in 
the   broth   in    the    form   of    stalactites. 


The  flask  is  shaken  every  few  days  to 
cause  the  bacteria  to  fall  to  the  bottom 
of  the  fluid  and  more  stalactites  de- 
velop. It  is  believed  that  this  method 
greatly  increases  the  amount  of  growth. 
The  bacilli  are  then  killed  by  exposing 
the  culture  to  heat  (65°  to  70°  C.) 
for  one  hour.  Haffkine  at  first  added 
no  preservative,  but  later  used  a  small 
percentage  (0.5  per  cent.)  of  phenol. 
At  present  the  method  in  use  at  the 
Pasteur  Institute  is  more  like  that  em- 
ployed for  the  preparation  of  other 
bacterial  vaccines.  The  cultures  are 
grown  on  agar  for  about  twenty-four 
hours  and  suspended  in  saline  solution. 
They  are  killed  by  heat,  and  0.5  per 
cent,  phenol  is  added  to  them.  The 
number  of  bacteria  contained  in  the 
vaccine  is  not  standardized  by  count- 
ing; an  efifort  is  made  to  have  the  sus- 
pensions uniformly  turbid.  The  dose 
of  Hafifkine's  original  vaccine  was  3 
c.c.  for  an  adult  man,  2  to  2y2  c.c.  for 
women,  and  smaller  doses  for  children. 
It  is  given  by  subcutaneous  injection. 
Local  and  constitutional  symptoms  of 
moderate  severity  may  follow.  There 
is  redness  and  swelling  at  the  point  of 
inoculation  and  sometimes  a  rise  of 
temperature  of  2°  or  3°.  These  symp- 
toms stibside  within  twenty-four  to 
forty-eight  hours,  and  do  not,  as  a 
rule,  necessitate  the  abandonment  of 
ordinary  occupation.  Haffkine  be- 
lieves that  protection  against  plague  is 
produced  rapidly — within  twenty-four 
hours.  Wright  believes  it  is  likely  that 
there  is  a  period  of  increased  suscepti- 
bility corresponding  to  the  negative 
phase;  Calmette  has  agreed  to  this. 
Bannermann  denies  that  such  is  the 
case,  and  considers  that  the  injection 
does  not  aggravate  an  attack  even  if 
made    during    the    incubation    period. 
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This  latter  opinion  agrees  with  the 
ideas  of  Russell,  that  the  negative 
phase  is  not  of  great  importance  and 
does  not  increase  the  individual's  sus- 
ceptibility to  the  disease. 

Ilaffkine  (Lancet,  vol.  i,  p.  1697, 
1899)  gives  the  results  obtained  with 
inoculations  in  the  village  of  Undhara. 
Among  64  uninoculated  persons  there 
were  27  cases  of  plague  and  26  of 
these  proved  fatal ;  while  among  71  in- 
oculated persons,  members  of  the  same 
families  as  the  former  and  living  under 
exactly  the  same  conditions,  there  were 
8  cases,  3  of  which  were  fatal.  The 
deaths  among  the  uninoculated  thus 
exceeded  the  inoculated  by  89.65  per 
cent.  In  the  prison  of  Byculla,  at 
Bombay,  where  an  epidemic  of  plague 
had  broken  out,  147  prisoners  were  in- 
oculated, while  172  uninoculated  prison- 
ers were  allowed  to  remain  as  controls. 
As  a  result  there  were  12  cases  and  6 
deaths  among  the  uninoculated,  while 
among  the  vaccinated  there  were  2 
cases,  both  of  which  recovered.  Haff- 
kine  (Bull,  de  ITnst.  Past.,  vol.  iv,  p. 
85)  sums  up  the  results  so  far  obtained 
with  the  following  figures : — 

Inoculated  . .  .  186,797—3,399,  or  1.8  per  cent., 

attacked  with  plague ; 

814,   or  0.4  per  cent, 

died. 
Uninoculated  639,630--t9,433,  or  1 :]  per  cent., 

attacked  with  plague; 

29,733,  or  4.7  per  cent., 

died. 

The  report  of  the  Indian  Plague 
Commission  with  regard  to  the  value 
of  Haffkine's  prophylactic  was  as  fol- 
lows : — 

1.  Inoculation  sensibly  diminishes 
the  incidence  of  attacks  of  plague.  It 
is,  however,  not  an  absolute  protection 
against  the  disease. 

2.  The  death  rate  is  markedly  dimin- 


ished by  its  means,  not  only  the  inci- 
dence of  the  disease  but  also  the  fatality 
(case  mortalit}^)  being  reduced. 

3.  The  protection  is  not  conferred, 
on  those  inoculated,  for  the  first  few 
days  after  the  injection. 

4.  The  duration  of  the  immunity  is 
uncertain,  but  it  seems  to  last  for  a 
number  of  weeks,  if  not  for  months. 

Many  different  forms  of  vaccine  have 
been  recommended  besides  the  Haff- 
kine  prophylactic ;  for  instance,  atten- 
uated living  cultures  have  been  em- 
ployed in  the  Philippines  by  Strong 
(Amer.  Med.,  p.  272,  Aug.  15,  1903). 
Shiga  has  used  a  serovaccine  in  Japan. 
Sensitized  bacteria  as  recommended  by 
Besredka  have  been  used  with  apparent 
success  in  Mexico  and  Peru. 

The  uniform  success  attending  the 
use  of  typhoid  vaccine  as  prepared  and 
standardized  at  present  will  doubtless 
suggest  to  many  the  advisability  of 
using  the  same  system  for  prophylaxis 
against  bubonic  plague ;  in  other  words, 
there  would  seem  no  good  reason  why 
the  injections  should  not  be  spaced 
seven  to  ten  days  apart  and  the  doses 
adjusted  to  contain  500  and  1000  mil- 
lion bacilli  for  the  first,  second,  and 
third  doses,  respectively. 

DISEASES  OF  THE  EYE. 

The  treatment  of  e3'e  diseases  by 
serums  and  vaccines,  which  has  re- 
ceived much  attention  in  recent  years, 
differs  somewhat  from  similar  treat- 
ment of  disease  in  any  other  part  of 
the  body  on  account  of  the  anatomical 
peculiarities  of  the  blood-  and  lymph- 
supply  of  this  organ. 

The  cornea  and  vitreous  normally 
have  no  blood-vessels,  and  are  only 
feebly  nourished  by  lymph;  the 
lymph-circulation  is  not  free,  espe- 
cially in  the  intrinsic  parts  ot  the  eye- 
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ball;  this  is  exemplilied  l)y  the  rarity 
with  which  malignant  growths  of  the 
interior  of  the  eyeball  give  rise  to  sec- 
ondary deposits  in  glands  before  tlie 
growth,  by  direct  extension,  has 
spread  outside  the  sclerotic  coat. 
Again,  in  those  parts  of  the  eye  where 
there  is  a  supply  of  blood-vessels  the 
amount  of  blood  in  these  vessels  is 
constantly  varying,  owing  to  the  un- 
ceasing movements  of  the  eye  as  a 
whole,  and  of  its  various  parts — the 
iris,  ciliar}'  body,  etc.  These  move- 
ments are  of  importance  when  the  eye 
is  infected,  as  they  cause  the  libera- 
tion of  bacterial  substances,  toxins, 
etc.,  into  the  blood-stream.  In  the 
treatment  of  eye  infections,  the  use  of 
autoinoculation  methods  are  essen- 
tially unsatisfactory,  and  in  using 
vaccines  it  is  necessary  as  far  as  pos- 
sible to  prevent  autoinoculation  by 
keeping  the  diseased  part  at  rest. 
Should  autoinoculation  occur  while 
vaccine  inoculation  is  being  carried 
out,  substances  of  unknown  amount 
may  be  set  free  in  the  blood-stream 
at  unfavorable  times,  interfering  with 
the  regulation  of  the  dosage  of  vac- 
cine. 

Since  the  area  infected  is  so  small 
there  is  less  danger  of  a  general  toxic 
reaction  from  an  overdose  of  vaccine, 
and  on  account  of  the  limited  blood- 
and  lymph-  supply  relatively  smaller 
amounts  of  bacteriotropic-carrying 
fluids  are  brought  to  the  infected  area. 
Relatively  larger  doses  of  vaccine 
may  therefore  be  administered  in 
treating  diseases  of  the  eye  for  the 
purpose  of  obtaining  an  ultimately 
greater  concentration  of  antibodies  in 
the  blood  and  lymph. 

Bryan  ("Serum  and  Vaccine  Ther- 
apy in  Connection  with  Diseases  of 


the  Eye,"  B.  M.  J.,  pp.  542,  662,  722, 
Mar.,  1912)  says  it  is  possible  with- 
out the  opsonic  index  to  regulate  the 
amount  of  vaccine  to  l)e  administered, 
since  it  is  possible  by  direct  inspec- 
tion to  observe  and  follow  the  course 
of  the  clinical  manifestations.  In  dis- 
eases of  the  iris,  cornea,  and  sclerotic, 
vascular  injection  of  the  conjunctiva 
decreases  after  an  efficient  dose  of  the 
vaccine,  though  if  a  negative  phase  is 
produced  the  injection  may  be  tem- 
porarily increased. 

Tuberculous  Infections. — The  treat- 
ment of  tuberculous  conditions  of  the 
eye  has  been  about  as  successful  as 
the  treatment  of  localized  tuberculous 
infections  in  other  parts  of  the  body. 
The  lesion  may  be  secondary  to  pul- 
monary tuberculosis,  in  which  case 
the  infecting  organisms  are  probably 
of  the  human  type ;  it  may  also  be 
secondary  to  tuberculous  cervical  or 
mesenteric  lymph-nodes.  In  the 
latter  the  bacilli  may  be  of  the  bovine 
type.  This  differentiation  is  con- 
sidered of  importance  in  treatment  by 
Spengler,  Raw,  and  others,  who  be- 
lieve their  results  are  better  when 
they  use  the  heterologous  tuberculin. 
Bacillen  emulsion  seems  to  be  the 
tuberculin  preferred  by  the  majority 
of  English  writers,  although  other 
preparations  have  given  equally  good 
results  in  the  hands  of  others.  The 
system  of  administration  is  the  same 
as  for  tuberculous  lesions  elsewhere. 
The  initial  doses  should  be  small 
(%oooo  to  %oooo  "ig-  according  to 
Wright)  and  increased  gradually  over 
a  long  period  of  time.  The  tuber- 
culin should  never  cause  a  tempera- 
ture reaction. 

Bryan  {loc.  cit.)  has  treated  suc- 
cessfully    various      extrinsic     tuber- 
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culous  conditions  of  the  eye,  namely : 
tuberculous  conjunctivitis,  interesti- 
tial  keratitis,  scleritis,  sclerokerati- 
tis,  and  phlyctenular  ophthalmia. 
Among"  the  internal  affections  of  the 
eye,  iritis,  keratoiritis,  iridochoroidi- 
tis,  and  choroiditis  have  terminated 
favorably  when  submitted  to  tuber- 
culin treatment.  Hancock  and  May- 
on,  von  Hippel,  Collins,  Lawford, 
Dubey,  Fromagat,  Bruckner,  and 
Hay  all  report  favorably. 

Carmalt  Jones  ("Introduction  to 
Therapeutic  Inoculation,"  London, 
MacMillan,  p.  141,  1911)  has  treated 
9  cases  of  phlyctenular  keratitis. 
Of  these,  3  were  mixed  infections ;  the 
others  were  tuberculous  only ;  5  .  were 
much  improved,  3  improved,  and  1, 
in  which  there  were  many  different 
contaminating  organisms,  was  un- 
changed. The  majority  of  the  cases 
Vv^ere  under  treatment  from  three  to 
six  months ;  2  patients  with  tuber- 
culosis of  the  choroid  and  1  with 
tuberculosis  of  the  retina  were  treated 
with  great  improvement  in  1  and 
slight  improvement  in  the  other  2. 
A  case  of  tuberculosis  of  the  iris  was 
treated  for  seven  months  with  im- 
provement and  to  the  satisfaction  of 
the  ophthalmic  surgeon  in  charge. 
Ross  (B.  M.  J.,  11,  1452,  1906;  Jour. 
Amer.  Med.  Assoc,  49,  1245,  1907) 
obtained  improvement  in  2  cases. 

External  Infections. —  TJie  Lachry- 
mal Sac. — Acute  infections,  especially 
those  caused  by  the  streptococcus,  do 
not  yield  readily  to  vaccine  therapy; 
but  chronic  infections,  particularly 
those  pneumococcic  in  type,  yield 
readily,  as  a  rule.  Chronic  staphylo- 
coccic infections  also  give  good  re- . 
suits,  when  treated  by  stock  prepara- 
tions.    R-  W.  Allen  (Practitioner,  p. 


737,  1908)  has  had  success  in  treating 
with  vaccines  cases  of  dacryocystitis 
due  to  the  streptococcus. 

Disease  of  the  Eyelids. — The  Staphy- 
lococcus aureus  is  the  cause  of  many 
varieties  of  chronic  and  recurrent  dis- 
ease of  the  lids.  Blepharitis  is  usually 
due  to  errors  of  refraction,  but  when 
this  is  corrected  staphylococcic  vac- 
cine is  often  an  important  adjuvant. 
Chalazions  and  hordeola  which  show 
marked  tendency  to  recurrence  have 
been  cured  by  a  three  months' 
course  of  treatment  by  staphylococ- 
cus vaccine.  Mayon  (Ophthalmo- 
scope, 1908)  has  treated  4  cases  of 
acute  styes  associated  with  phlycten- 
ules and  corneal  ulcers,  in  1  of  which 
a  complete  cure  was  obtained;  in  the 
other  3  there  was  a  temporary  relief, 
followed  by  recurrence.  He  also 
quotes  cases  of  styes  and  recurrent 
tarsal  cysts  cured  by  one  inoculation. 
Doyne  ("Trans.  Oplithal.  Soc.  U.  K.," 
vol.  XXX,  p.  86)  has  described  a 
variety  of  recurrent  and  obstinate 
conjunctivitis  due  to  infection  of  the 
Aleibomian  glands  with  staphylococ- 
cus and  reports  a  case  cured  by 
vaccine. 

Conjunctivitis. — Many  acute  cases 
of  ordinary  conjunctivitis  clear  up 
rapidly  by  the  use  of  antiseptics. 
Allen,  however,  recommends  vaccine 
therapy  in  treating  the  condition 
when  caused  by  the  pneumococcus, 
streptococcus,  coli,  or  pyocyaneus. 
Gonococcal  conjunctivitis  is  of  grave 
prognosis,  and  here  vaccine  is  of 
great  value.  Bryan  {loc.  cit.)  has 
treated  3  cases  of  gonococcal  oph- 
thalmia in  newborn  infants,  and  the 
disease  was  cured  in  each  instance 
without  infection  of  the  cornea. 
Rubbrecht  (Bull,  de  la  Societe  Beige 
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d'Ophthal.,  27,  p.  Z2,  1909)  reports 
a  case  of  systemic  gonorrhea  with 
conjunctivitis  and  keratitis  in  which 
three  doses  of  g'onococcus  vaccine  (5, 
yyz,  and  10  million)  were  given  with 
excellent  results.  Ohlmacher  (Jour. 
Amer.  Med.  Assoc,  48,  571,  1907)  has 
reported  the  treatment  of  3  cases  of 
gonorrheal  conjunctivitis,  2  of  which 
were  cured  and  1  improved,  while 
Aliller    (Glasgow  Med.  Jour.,  p.  356, 

1908)  has  successfully  treated  2  cases. 
Eyre  and  Stewart  (Lancet,  11,  p.  76, 

1909)  treated  1  case  by  this  method, 
but  without  success.  By  examining 
the  reports  of  various  other  writers 
we  see  that  in  acute  gonococcal  con- 
junctivitis, if  the  treatment  be  com- 
menced before  the  internal  parts  of 
the  eye  are  affected,  good  results  may 
be  obtained.  But  it  is  necessary  to 
use  very  small  doses,  repeated  at 
short  intervals,  the  object  being  to 
make  the  negative  phases  as  slight  as 
possible  and  to  obtain  only  rapidl}^ 
repeated  positive  phases.  Eveiy  ef- 
fort must  be  made  to  increase  the 
blood-supply  of  the  cornea  and  to 
wash  away  the  discharge  frequently. 
Free  discharge  is  to  be  looked  upon 
as  useful,  as  it  is  by  this  means  that 
opsonins  are  brought  through  the  dis- 
eased tissues. 

Chronic  Conjunctivitis. — Parinaud's 
conjunctivitis,  according  to  Sinclair 
and  Sherman  ("Trans.  Ophthal.  Soc. 
U.  K.."  vol.  xxvii,  p.  40)  is  probably 
due  to  Staphylococcus  albus.  No  very 
favorable  results  with  vaccine  treat- 
ment are  on  record.  Cases  due  to  the 
diplobacillus  of  Morax,  and  others 
due  to  the  Friedlander  bacillus,  have 
been  benefited  by  vaccine  treatment. 

Phlyctenular  Ophthalmia. — Mackey 
("Trans.   Ophthal.    Soc.    U.    K.,"   vol. 


xxviii,  p.  201)  reports  favorable  re- 
sults from  the  use  of  staphylococcic 
vaccine  in  a  case  of  phlyctenular 
keratitis  and  pustular  episcleritis  of 
long  standing  and  many  recurrences. 
Gradle  (Ophthalmic  Record,  p.  293, 
1909)  has  reported  9  cases  of  phlyc- 
tenular infection  due  to  the  staphylo- 
coccus. The  results  of  treatment 
with  staphylococcus  vaccine  were 
satisfactory  in  all.  . 

Ulcerations  of  the  Cornea. — Accord- 
ing to  Bryan  {loc.  cit.)  infections  of 
the  cornea  are  most  commonly  due 
to: — 

1.  Staphylococcus.  Vaccine  treat- 
ment is  favorable. 

2.  Pneumococcus. 

(a)  Hypopyon  ulcer.  Vaccine 
treatment  gives  a  fair  measure  of 
success. 

(b)  Ulcus  serpens.  Vaccine  treat- 
ment is  usually  followed  by  good  re- 
sults. 

(c)  Hypopyon  keratitis.  Usually 
the  primary  cause  is  tuberculosis; 
here  tuberculin  is  indicated. 

(d)  Keratomalacia  (a  form  of 
gangrene  affecting  the  cornea  in  chil- 
dren enfeebled  by  wasting  disease). 
Vaccine  treatment  is  unfavorable. 

3.  Streptococcus  infections  are  usu- 
ally very  virulent. 

(a)  Hypopyon  ulcer. 

(b)  Pseudomembranous  ophthal- 
mia in  children.  Serums  are  probably 
preferable. 

Allen  (Practitioner,  80,  737,  1908) 
has  treated  2  cases  of  pneumococcal 
corneal  ulcer  with  perfect  results; 
from  another  patient  he  isolated  a 
small  unidentified  micrococcus,  an 
autogenous  vaccine  was  given,  and 
this  resulted  in  healing  of  the  lesion. 
Eyre  and  Stewart  (Lancet,  ii,  p.  76, 
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1909)  were  able  to  benefit  1  patient 
sufl:'ering-  with  gonorrheal  iritis  by 
treatment  with  an  appropriate  vac- 
cine, while  3  others  were  cured. 
Miller  (Glasgow  Med.  Jour.,  p.  62, 
1910;  and  Shumway  (Ann.  Ophthal., 
19,  p.  233,  1910)  have  each  treated 
successfully  1  case  of  gonorrheal 
iritis.  Allen  (he.  cit.)  found  the 
pneumococcus  to  be  the  infecting 
organism  in  3  cases  of  hypopyon. 
Treatment  with  autogenous  vaccine 
cured  2  cases  and  improved  the  other 
one. 

In  postoperative  infections  of  the 
eye  excellent  results  have  been  ob- 
tained with  vaccines. 

In  internal  infections  of  the  eye  due 
to  pyogenic  organisms,  valuable  re-  ' 
suits  have  been  reported  when  a  cor- 
rect diagnosis  was  possible.  Often 
when  the  condition  is  secondary  to 
skin  abscesses,  puerperal  infections, 
pleuropneumonia,  etc.,  the  causative 
organism  is  the  staphylococcus  or 
streptococcus.  Another  variety  of 
metastatic  infection  may  be  due  to 
pyorrhcea  alveolaris,  where  the  staphy- 
lococcus or  the  pneumococcus  is  the 
infecting  agent.  In  all  these  cases, 
vaccines  can  be  obtained  from  the 
primary  lesions.  When,  however, 
there  is  no  obvious  lesion  elsewhere 
the  difficulty  of  obtaining  cultures 
arises.  In  iridocyclitis  cultures  have 
been  made  from  the  aqueous  humor 
after  paracentesis  by  Mayon  (Oph- 
thalmoscope, 1908).  He  isolated 
staphylococci.  A\'eeks  ("Trans.  Amer. 
Ophthal.  Soc,"  vol.  xii,  part  ii,  p.  598, 

1910)  treated  a  case  of  gonococcal 
iritis  successfully  with  a  stock  vac- 
cine, and  mentions  2  similar  cases 
treated  by  Oliver,  and  1  of  severe 
gonococcal  uveitis  treated  by  Posey, 


all  of  which  improved.  Other  work- 
ers have  isolated  the  streptococcus. 

ORIENTAL  SORE. 

The  chronic  and  obstinate  nature  of 
Oriental  sore  in  general  and  of  the 
Cambay  ulcer  in  particular  has  led  to 
many  methods  of  treatment.  Such 
drastic  measures  as  curetting  the  lesions 
with  a  sharp  spoon  and  salting  the  sur- 
face so  freshened  with  powdered  potas- 
sium permanganate  are  recommended. 
Other  methods  consist  in  the  application 
of  non-irritating  antiseptic  oils  and 
ointment.  Salol  dissolved  in  olive  oil, 
1  dram  to  the  ounce,  has  also  been  ad- 
vocated. The  oil  penetrates  the  tissues 
more  easily  and  therefore  is  more  effi- 
cacious. Some  have  recommended 
arsenobenzol  injections.  This  is  a 
rather  severe  treatment  for  a  benign, 
mild  malady.  A  period  of  two  or  three 
months  is  always  necessary  for  the 
healing  process  when  any  of  the  above- 
mentioned  remedies  are  used.  As  the 
Oriental  sore  is  a  cutaneous  inflamma- 
tion of  a  low  type,  it  is  possible  that  the 
infecting  parasite  does  not  come  into 
contact  with  antibodies  in  sufficient 
quantity  or  of  efficient  quality  in  the 
blood-serum  supplying  the  part. 

With  the  object  of  hastening  the 
process  of  healing  and  of  stimulating 
the  mechanism  of  immunity  production. 
Row  (Brit.  ^led.  Jour.,  p.  540,  March 
9,  1912)  thought  it  might  be  desirable 
to  attempt  to  make  a  curative  vaccine 
much  on  the  principle  of  Wright's 
staphylococcus  vaccine  for  furunculo- 
sis.  For  this  purpose  massive  cultures 
were  made  in  the  Nicolle-Novy-McNeal 
medium  from  the  Leishmania  tropica 
obtained  from  experimental  lesions  in 
the  Macacus  sinicus.  When  the  cul- 
tures were  well  grown  Ton  the  seventh 
day)    the   fluid  rich   in  flagellates  was 
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collected  and  suitably  sterilized  with 
glycerin.  This  "vaccine"  was  injected 
in  tentative  doses  corresponding  to 
0.125  c.c.  of  original  culture.  When 
such  a  dose  caused  no  constitutional  or 
local  reaction,  a  second  injection  of 
double  the  amount  was  made.  Three 
cases  thus  treated  have  healed  rapidly. 
It  may  be  possible  to  devise  a  similar 
autovaccine  treatment  for  the  kala-azar 
in  Bombay. 

MALTA   FEVER. 

Malta  fever,  or  Alediterranean  fever, 
was  believed  for  years  to  exist  almost 
exclusively  on  the  Island  of  Malta. 
The  known  infected  territory  was  later 
enlarged  to  include  practically  all  the 
shores  of  the  Mediterranean.  In  1897 
Wright  and  Smith  (Brit.  Med.  Jour., 
April  10,  1897)  confirmed  the  fact 
which  Bruce  and  others  had  long  sur- 
mised, that  Malta  fever  is  not  confined 
to  the  Alediterranean  basin,  but  is 
present  in  many  parts  of  India.  Musser 
and  Sailer  ("Proc.  Path.  Soc,  Phila.," 
Feb.  1,  1899)  reported  the  case  of  an 
army  ofificer  who  apparently  contracted 
the  disease  in  Porto  Rico.  Strachan  and 
Birt  (Roy.  Army  Med.  Corps,  vol.  xiii, 
p.  153,  August,  1909)  proved  the  dis- 
ease to  exist  in  goats  in  Asia  Minor  and 
South  Africa.  Recently  Ferenbaugh 
(Jour.  Amer.  Med.  Assoc,  vol.  Ivii,  No. 
9,  pp.  730-731,  Aug.  26,  1911),  and 
Gentry  and  Ferenbaugh  (Jour.  Amer. 
Med.  Assoc,  vol.  lii.  No.  14,  p.  1127, 
Sept.  30,  1911)  have  called  attention  to 
the  existence  of  Malta  fever  in  Texas. 
Since  many  of  the  goats  in  Texas  are 
direct  descendants  of  animals  imported 
from  Asia  Alinor  and  Africa,  it  is  not 
unlikely  that  the  disease  was  brought 
over  with  them.  Malta  fever  is  par- 
ticularly interesting  since  it  has  fre- 
quently   been    mistaken     for    typhoid 


fever.  In  the  absence  of  facilities  for 
making  a  correct  diagnosis  it  has  even 
been  variously  called  "simple  continued 
fever,"  "sweating  fever"  and  "undulant 
fever."  The  main  clinical  features  are 
fever  more  or  less  chronic  in  type,  ac- 
companied by  constipation  and  copious 
perspiration.  Convalescence  is  fre- 
quently retarded  by  neuralgia,  joint 
pains,  and  orchitis.  The  economic  im- 
portance of  the  disease  led  the  British 
Government  to  appoint  a  commission 
to  study  its  nature  and  mode  of  trans- 
mission. This  commission  presented 
its  report  in  1907.  Their  conclusion 
was  that  goats  are  susceptible  to  the 
disease  and  are  the  carriers  of  the  in- 
fection. They  transmit  the  disease  to 
man  largely  through  their  milk.  Gen- 
try and  Ferenbaugh  {loc.  cit.)  also  be- 
lieve that  dust  must  be  considered  as 
a  factor  in  its  transmission  in  Texas ; 
only  the  Mexicans  as  a  rule  drink 
goats'  milk,  while  many  cases  of  the 
disease  are  noted  among  visitors  and 
other  persons  who  do  not  drink  goats' 
milk. 

Malta  fever  was  shown  by  Bruce, 
in  1887,  to  be  caused  by  a  small  micro- 
organism which  he  named  the  Micro- 
coccus melitcnsis.  It  may  be  isolated 
from  the  spleen  of  animals  dead  of 
the  disease.  The  agglutinin  reaction 
is  of  great  value  in  differential  diag- 
nosis. The  blood  of  infected  persons 
wall  generally  agglutinate  the  Micro- 
coccus melitcnsis  in  dilutions  of  1 :  80 
and  1 :  100.  Mohler  and  Eichorn 
(Jour.  Amer.  Med.  Assoc,  vol.  liii,  15, 
pp.  1107  and  1109,  April  13,  1912) 
have  recently  called  attention  to  the 
value  of  the  complement  deviation 
test  for  dift'erential  diagnosis.  They 
believe  it  to  be  more  reliable  than  the 
agglutination  test. 
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Wright  has  successfully  used  a  vac- 
cine for  the  treatment  of  Malta  fever. 
It  was  noteworthy  in  his  case  that 
during  the  negative  phase  the  fever 
was  high  while  during  the  positive 
phase  the  fever  came  down. 

Reid  ("Annual  Report  Sanit.  Com. 
with  the  Government  of  India/'  p. 
153,  1905)  treated  9  cases  with  bac- 
terial vaccines  with  good  results. 
His  work  was  followed  by  Bassett 
Smith  (Jour.  Hyg.,  p.  115,  Jan.,  1907), 
who  treated  61  cases.  He  gave  224 
injections  in  all.  These  cases  com- 
prised all  grades  of  the  disease  from' 
the  severe  undulant  type  to  the  in- 
termittent. His  vaccine  was  pre- 
pared by  heating  agar  cultures  of  the 
micrococcus  to  60°  C.  for  half  an 
hour.  The  initial  dose  used  was 
generally  about  50  million  cocci;  sub- 
sequent doses  were  rarely  larger  and 
the  interval  between  injections  was 
ten  days.  His  conclusions  were  that 
vaccine  treatment  appears  to  produce 
beneficial  results  in  a  certain  number 
of  cases.  In  these  cases  the  severity 
of  the  symptoms  is  diminished,  the 
general  condition  is  improved,  and 
the  duration  of  the  disease  curtailed. 
In  the  more  severe  types  where  high 
fever  and  evidence  of  severe  intoxica- 
tion are  prominent  the  vaccine  treat- 
ment seems  to  have  a  deleterious 
instead  of  a  favorable  reaction.  In 
commenting  upon  these  results  Allen 
("Vaccine  Therapy,"  3d  ed.,  Phila., 
Blakiston,  p.  256,  1910)  suggests 
that  the  administration  of  much 
smaller  doses,  as  in  streptococcal  and 
gonococcal  septicemias,  might  pos- 
sibly have  been  followed  by  more 
favorable  results.  This  comment 
agrees  with  our  idea  that  in  the  very 
acute  conditions  the  doses  generally 


should  be  small  and  repeated  at  short 
intervals. 

Eyre  has  used  melitensis  vaccine 
prophylactically  and  believes  that 
some  protection  has  been  afforded  by 
it.  ("Report  Mediterranean  Fever 
Commission,"  parts  v  and  vi.) 

DYSENTERY  IN  INFANTS. 

Infantile  dysentery  is  one  of  the  most 
fatal  conditions  affecting  children  under 
1  year  of  age.  The  greatest  number  of 
cases  occurs  during  July,  August,  and 
the  early  part  of  September.  Some 
years  ago  antidysenteric  serum  was 
used  therapeutically  in  this  condition, 
but  without  marked  benefit.  Recently 
Lucas  and  Amoss  (Jour.  Exp.  Med., 
vol.  xiii,  pp.  486-494,  1911)  have  used 
vaccines  prophylactically.  "All  the 
cases  vaccinated  were  under  2  years  of 
age  and  clinically  showed  no  signs  of 
dysentery  or  of  any  very  acute  gastro- 
intestinal disorders.  The  vaccine  was 
not  administered  to  any  child  having  a 
temperature  above  38°  C.  In  as  many 
cases  as  possible  specimens  of  the 
stools  were  obtained  from  the  treated 
cases  for  bacteriological  examination, 
and  an  equal  number  of  control  cases 
were  followed  bacteriologically  and 
clinically.  In  this  way  it  was  hoped 
that  some  conclusion  could  be  reached 
which  would  represent  the  value  of 
this  work  carried  out  under  the  pre- 
vailing conditions. 

"The  plan  was  to  make  3  injections, 
the  second  to  be  given  five  days  after 
the  first.  This  was  not  always  possible, 
however,  from  the  character  of  the 
clinic.  The  majority  of  the  patients 
received  only  1  or  2  injections,  and  the 
interval  separating  the  first  from  the 
second  inoculation  varied  from  five 
days  to  three  weeks.  Fifty-one  pa- 
tients received  1  injection,  and  44  re- 
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ceived  2  or  3.  In  all,  95  patients  were 
vaccinated. 

"The  manifestations  following  the 
vaccinations  varied  from  a  slight  local 
reaction  and  a  temperature  of  99°  F., 
v/ith  slight  fiissiness,  to  a  very  marked 
local  swelling,  edema,  and  considerable 
tenderness.  In  no  case  was  there  any 
abscess  formation,  and  usually  the 
most  marked  reactions  disappeared 
within  twenty-four  hours.  All  the 
vaccinations  were  given  in  the  morn- 
ing, and  each  patient  was  visited  from 
four  to  six  hours  later,  when  the  local 
condition  and  temperature  were  noted. 
The  highest  temperature  noted  was 
103°.  When  the  temperature  was  over 
101°  the  patient  was  always  visited  the 
following  morning,  and  in  no  instance 
was  the  temperature  above  99°  on  this 
second  visit. 

"Out  of  the  95  patients  vaccinated 
there  were  2  deaths.  In  the  2  cases 
that  ended  fatally  the  original  cultures 
were  negative  for  the  B.  dysenterice. 
Each  patient  received  2  vaccinations. 
One  child  contracted  acute  infectious 
diarrhea  seventeen  days  after  its  last 
inoculation  and  died  ten  days  later. 
The  outcome  is  interesting  from  the 
standpoint  of  hygiene.  The  family 
lived  under  conditions  of  the  worst 
kind,  and  with  flies  in  superabundance. 
Undoubtedly  the  features  which,  more 
than  any  others,  contributed  to  the  fatal 
result  in  this  case  were  the  utter  lack 
of  intelligence  on  the  part  of  the  family 
and  their  indifference  to  the  sickness  of 
the  child.  With  these  difficulties  it  was 
impossible  to  cope. 

"The  second  case  was  that  of  a  very 
delicate  child  who  lived  under  the 
worst  sanitary  conditions  of  filthy  peo- 
ple. Here  also  the  flies  were  numerous. 
This  child  did  well  for  one  month  after 
its  last  inoculation,  when  it  contracted 


acute  infectious  diarrhea  and  died  two 
weeks  later. 

"The  other  93  cases  did  perfectly 
Avell  throughout  the  whole  summer, 
and  when  last  seen,  some  time  in  the 
latter  part  of  October,  were  in  the  best 
condition. 

"It  is  interesting  to  compare  these 
cases  with  97  which  did  not  receive  any 
vaccination  and  which  proved  cultur- 
ally to  be  negative  as  far  as  the  pres- 
ence of  the  B.  dysenteries  was  con- 
cerned. Of  this  number  3  died,  appar- 
ently of  acute  infectious  diarrhea,  after 
illnesses  of  from  three  to  five  days.  No 
bacteriological  examinations  were  made 
on  these  cases  and  autopsies  could  not 
be  obtained." 

GLANDERS. 

Considering  the  constant  presence 
of  glanders  among  horses,  especially 
in  large  cities,  and  the  extremely  in- 
fectious and  virulent  nature  of  the 
organism,  it  is  rather  curious  that  no 
more  instances  of  human  infection 
have  been  recorded.  It  is  highly 
probable  that  only  a  small  percentage 
of  human  infections  are  ever  actually 
recognized.  The  mortality  rate  is 
very  high,  and  no  previous  method  of 
treatment  has  appeared  to  have  the 
slightest  influence  on  the  course  of 
the  disease.  There  are  in  the  litera- 
ture a  number  of  cases  of  laboratory 
infection,  nearly  all  of  which  have 
been  fatal.  The  disease  may  assume 
an  acute  fulminant  type  in  which 
death  rapidty  ensues.  When  it  is 
more  chronic  in  character  the  bacilli 
appear  to  remain  quiescent  in  the  tis- 
sues in  various  parts  of  the  body  for 
a  considerable  period.  These  foci 
may  flare  up  and  end  in  abscess  or 
bring  on  an  acutely  fatal  exacer- 
bation. 
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Colebrook     ("Proc.    of    the    Royal  OTITIS  MEDIA. 

Soc.  of   Med.,"   vol.   iii,  part  i,   p.  42,  Weston   and    Kolmer    (Jour.    Amer. 

1909-10)   mentions  an  attempt  to  cure  Med.    Assoc.,    vol.   Ivi,   pp.    1088-1092, 

an  infection  with  the  glanders  bacillus,  April  15,  1911)  have  made  some  valu- 

which  was  unsuccessful.  able  observations  concerning  the  treat- 

Bristow  and  White  (N.  Y.  State  Jr.  ment  of  otitis  media  following  scarla- 
of  Med.,  X,  p.  236,  1910)  have  been  tina,  their  study  being  based  on  the 
more  successful.  In  this  case  the  treatment  of  100  cases,  extending  over 
initial  dose  was  10  million,  and  after  a  period  of  nine  months.  They  con- 
fourteen  injections  at  intervals  of  four  elude  that  otitis  media  is  a  condition 
to  nine  days  a  maximum  of  300  mil-  offering  good  hope  for  success  by  vac- 
lion  was  reached.  While  the  injec-  cine  treatment,  because  the  condition  is 
tions  were  followed  by  local  and  fe-  local :  the  offending  organisms  can  usu- 
brile  reactions  no  untoward  effects  ally  be  easily  secured:  the  infection 
were  noted,  and  the  course  toward  soon  becomes  subacute  and  chronic  and 
recovery  was  consistently  quite  fav-  the  results  of  treatment  can  be  readily 
orable.  observed.     The  onset  of  the  disease  is 

Cramp    (Jour.  Amer.   Med.  Assoc,  frequently  most  insidious ;  a  large  num- 

vol.   Ivi,   No.    19,  pp.   1379-1380,  May  ber  of  children  do  not  complain  at  all, 

13,    1911)    reports   a   case   of   chronic  and  the  first  indication  of  trouble  is  the 

glanders  in  man  treated  with  vaccine,  presence  of   discharge.     On  the   other 

apparently  successfully.     The  patient  hand,  many  aduhs  and  older  children 

has   remained   free   from   the   disease  suffer  considerable  pain.    In  a  series  of 

for  a  period  of  eighteen  months,  is  in  406  cases  the  discharge  first  appeared 

good  health,  doing  hard  work  daily,  on   the    following  days  of   the   illness, 

and  has  been  under  close  observation,  reckoning  from  the  day  of  onset  of  the 

The  vaccine  was  not  accurately  stand-  scarlet  fever: 

ardized,   but   was    estimated   to    con-  Days  of  niness.                              No.  of  cases. 

tain  14  to  20  million  bacilli  per  cubic  I  ^"^  1    £ 

^,  .    .       .  5  to  10     97 

centmieter.        1  he     mjections     were  lo  to  20    .     .   .                            155 

given  from  four  to  seven  days  apart  20  to  35     81 

and  a  temperature  reaction  followed  35  to  49     35 

nearly  every  dose.    After  about  three  49  to  84    11 

months'  treatment  all  wounds  healed  "Patients  suffering  with  severe  throat 

and  the  patient's  general  health  was  symptoms,  according  to  these  authors, 

excellent.     He  was  given  5  more  in-  are  most  likely  to  develop  suppurative 

jections,     however,     at     fourteen-day  otitis  media  by  direct  infection  through 

intervals.        Cramp     concludes     that  the    Eustachian    tube.      On    the    other 

chronic  glanders  can  easily  be  over-  hand,    cases    are    apparently    produced 

looked  unless  one  is  constantly  on  the  either  by  general  blood  infection  or  by 

lookout  for  the  disease.     Multiple  ab-  the  toxins  of  the  disease, 

scesses,  especially  on  the  extremities,  "The  first  question  is  that  concerning 

without   definite   cause  should  excite  the  best  time  for  commencing  vaccine 

suspicion.      This   patient   was   appar-  treatment    of    cases    of    otitis    media, 

ently  cured  by  vaccine  injections,  Certain  it  is  that  a  proportion  of  pa- 
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tlents  will  recover  in  a  reasonal)lc 
length  of  time  if  left  alone  or  given 
simple  local  treatment.  It  is  equally 
certain  that  a  proportion  continue  dis- 
charging for  a  long  period  of  time,  it 
may  be  for  the  remainder  of  life,  the 
soft  parts  and  finally  the  osseous  tissue 
being  involved.  Experience  has  demon- 
strated that  it  is  not  wise  to  commence 
too  early,  and  it  is  equally  bad  practice 
to  wait  too  long,  because  long-standing 
cases  are  likely  to  be  more  refractory 
to  treatment  and  the  mechanism  of 
hearing  may  be  considerably  damaged. 
During  the  acme  and  early  decline  of 
scarlet  fever  the  patient  may  be  having 
considerable  fever;  he  may  be  toxic 
enough  without  the  addition  of  vaccine 
or  be  suffering  with  acute  nephritis  and 
its  accompanying  toxemia;  finally,  the 
general  condition  may  be  so  poor  and 
the  body  defenses  so  busy  combating 
the  toxic  condition  that  the  administra- 
tion of  vaccine  will  evoke  no  favorable 
response,  but  produce  injury  by  a  pro- 
longed negative  phase,  during  which 
the  organisms  work  increasing  havoc. 
AA^e  commenced  vaccine  treatment  in 
our  cases  according  to  the  following 
table,  reckoning  from  the  first  day  of 
the  onset  of  the  otitis  media  as  indi- 
cated by  the  presence  of  discharge : — 

Time  of  discharge.                       No.  of  cases. 

Third  to   seventh  daj^   6 

Seventh  to  fourteenth  daj^   ...  33 

Second  to  third  week  21 

Third  to  eighth  week  28 

Eighth  to  fourteenth  week  ...  10 

Four  years   1 

Ten  years   1 

"According  to  our  experience  the 
best  results  were  secured,  considering 
all  things,  when  cases  were  reported  on 
the  third  day  of  the  discharge..  This 
enables  one  to  watch  the  patient  for  a 
day  or  so ;  take  a  culture ;  consume  five 


or  six  days  in  isolating  the  organisms 
and  preparing  the  vaccine.  If  at  the 
end  of  this  time  the  patient's  general 
condition  was  fair  and  he  was  free  of 
fever,  nephritis  and  toxemia,  a  dose  of 
vaccine  was  administered.  If  his  con- 
dition was  not  favorable,  the  vaccine 
was  put  aside  in  a  refrigerator.  If  at 
the  end  of  ten  days  his  condition  war- 
ranted commencing  the  treatment,  we 
did  not  use  the  first  vaccine,  for  fre- 
quently a  reculture  wrll  show  a  differ- 
ent organism  or  the  presence  of  an  ad- 
ditional offender.  A  reculture  is  made 
from  the  discharge  and  another  vaccine 
prepared. 

"The  following  table  is  a  list  of  the 
organisms  isolated  from  cultures  of  the 
100  cases.  If  the  otitis  media  was 
bilateral  a  culture  was  taken  from  each 
ear.  If  two  organisms  were  found, 
each  was  isolated  and  a  separate  vac- 
cine prepared.  When  administering 
two  vaccines  to  the  same  patient,  the 
aggregate  dose  was  that  equalling  the 
dose  of  one  organism.  The  bacteriol- 
ogy was  comparatively  simple  and  iso- 
lation readily  accomplished : — 

Staphylococcus  aureus  was  found  alone  in 

14  cases. 
Staphylococcus   albus  was  found  alone  in 

2  cases. 
Bacillus  pseudodiphthericC  was  found  alone 

in  35  cases. 
Bacillus   pyocyaneus    was   found    alone    in 

20  cases. 
Streptococcus   pyogenes   was   found   alone 

in  4  cases. 
Staphylococcus     aureus     and     B.     pseudo- 

diphtheriae   were   found   together   in  9 

cases. 
Streptococcus    pyogenes    and    B.    pseudo- 

diphtherise   were    found   together   in   4 

cases. 
Bacillus    pyocyaneus    and    B.    pseudodiph- 

therias  were  found  together  in  9  cases. 
Streptococcus  pyogenes  and  B.  pyocyaneus 
'■     were  found  together  in  3  cases. 
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"If  no  improvement  was  noted  after 
the  third  dose  of  vaccines,  or  if  ten 
days  elapsed  before  vaccine  could  be 
administered  to  a  case  after  culture  had 
been  taken,  a  reculture  was  made  and 
a  new  vaccine  prepared.  In  many 
cases,  an  ear  cultured  three  to  four 
days  after  the  onset  of  discharge  will 
show  the  Staphylococcus  aureus,  while 
on  reculture  at  a  later  date  the  Bacillus 
pseudodiphthericc  will  be  found.  IMost 
of  the  long-standing  cases  yield  Bacillus 
pyocyaueus,  and  repeated  culturing  can 
secure  nothing  else.  The  following 
table  gives  the  list  of  organisms  se- 
cured by  recultures : — 
Bacillus  pyocyaneus  was  found  alone  in  20 

cases. 
Bacillus  pseudodiphtheriiE  was  found  alone 

in  6  cases. 
Staph3dococcus  aureus  was  found  alone  in 

2  cases. 
Bacillus  pseudodiphtherise  was  found  in 
combination  with  Streptococcus  pyog- 
enes, once  with  Bacillus  pj^ocyaneus, 
and  twice  with  the  Staphylococcus 
aureus. 

"Cases  cultured  on  the  third  or 
fourth  day  of  discharge  show  the 
Staphylococcus  aureus  in  many  in- 
stances. A  vaccine  prepared  of  this 
organism  usually  gives  good  results.  A 
week  or  ten  days  later  it  is  often  re- 
placed by  the  Bacillus  pseudodiph- 
thericc, or  this  organism  is  found  in 
addition. 

"It  may  be  well  to  add  here  a  few 
words  in  explanation  of  the  term 
'pseudodiphtherise.'  We  are  aware 
that  many  opinions  exist  on  what 
should  be  thus  named.  We  apply 
that  term  here  to  a  solid  type  of 
diphtheria-like  organism  resembling 
some  of  the  solid  types  of  true  diph- 
theria bacilli,  but  without  virulence 
or  toxicity  when  tested  in  a  reliable 
manner  by  animal  inoculation. 


"\\"e  have  frequently  encountered, 
isolated,  and  cultured  a  short,  thick, 
solid  bacillus  having  rounded  ends, 
with  slightly  marked  median  band, 
characteristic  of  the  Bacillus  hofmanni. 
We  could  never  foretell  by  micro- 
scopic examination  alone  whether 
solid  types  of  diphtheria-like  bacilli 
were  or  were  not  virulent,  but  relied 
on  an  animal  test  for  such  informa- 
tion. We  believe  that  a  true  pseu- 
dodiphtheria  bacillus  exists  which 
belongs  to  the  family  of  diphtheria 
bacilli,  but  have  never  been  able  to 
recognize  it  with  confidence  by  mere 
microscopic  examination.  Twenty- 
two  of  the  cultures  w^ere  tested  by 
guinea-pig  inoculation  and  found 
negative.  Two  additional  cultures, 
isolated  from  discharging  ears  in  the 
diphtheria  wards,  produced  most  viru- 
lent toxins.  Therefore,  we  believe 
that  the  presence  of  diphtheria-like 
organisms  in  the  ear  can  be  deter- 
mined by  microscopic  examination, 
but  only  an  animal  test  can  determine 
whether  or  not  the  organisms  possess 
virulence  and  are  a  menace  to  public 
health.  The  presence  of  this  organ- 
ism in  57  per  cent,  of  the  cases  shows 
its  important  position  in  the  etiology 
of  otitis  media  and  its  relation  to 
diphtheria  of  the  ear. 

"The  Bacillus  pyocyaneus  was  found 
in  20  per  cent,  of  cases  discharging 
for  four  weeks  or  longer.  This  organ- 
ism is  belicA^ed  by  many  to  be  a  prac- 
tically harmless  saprophyte,  feeding 
on  tissues  killed  by  some  other 
organism.  In  10  per  cent,  of  our 
cases  this  was  found  alone  or  in  com- 
bination with  some  other  organism 
as  early  as  the  third  to  fourteenth  day 
of  discharge.  The  results  of  its  vac- 
cine were  satisfactory  in  these  early 
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cases,   and   while   the    administration  ^      ,    ,                                 ,     ,^       1?^''"°°;^ 

Staphylococcus  aureus  and  albus  15  to  4U 

of  a  vaccine  prepared  from  this  organ-  ^^^jjj^^  pseudodiphtheria.    .......  30  to  50 

ism  may  have  been  merely  coincident      Streptococcus   pyogenes    5  to  10 

to  a  rapid  cure,  yet  we  cannot  agree      Bacillus  pyocyaneus   50  to  80 

with  those  who  claim  its  vaccine  to  <,-r,    .          n  ^        •             ^^n  a    ,     ^  + 

It  is  well  to  give  a  small  dose  at 

be  practicallv  without  effect,  for  we  r     .         ■,       4.     ..i          ^.     ^.  ^c  4.u«  ^^^^ 

^                -                               '  first  and  note  the  extent  01  the  reac- 

believe   that   it    is    at   least   worthy   of      ,.  ^,  ■  .■  •,,   ,  ^   „ ^j 

•'  tion.      ihis   reaction   will   be   a  good 

trial.     On  the  other  hand,  of  the   lo  -j     x        1  <.        •    •        ^u     ^:       ^t  4-u„ 

'  guide   for  determining  the  size  01  the 

patients  dismissed  from  the  hospital  ^^^^^^^-^^    ^ose.      Doses    were    re- 

with   persistent  discharging  ears,    13  ^^^^^^  ^^^^^  ^^^  ^^  ^.^^^  ^^^^^     j^ 

gave   this   organism    in   pure   culture  ^^^  ^^^^.^^  ^^^^^  ^^^^  ^^^^  ^.^^^  ^^ 

and  its  vaccine  did  not  produce  favor-  ^j_^^^^^^  intervals,  but  results  did  not 

able  results.  warrant  the  continuance  of  the  prac- 

"All  of  the  various  groups  of  strep-  ^j^^_       Succeeding     doses     were     in- 

tococci    are    here    listed    under    one  creased  by  5  to  10  million  if  necessary, 

name.     A  vaccine  prepared  from  this  poii^wing     the     administration,     the 

organism    gave    quick    and   favorable  ^^■^^,;^^  ^f  patients   develop   a  tem- 

results  each  time.    It  was  found  alone  pe^-^ture  varying  from  100°  to  102°  F. 

or  m  combination  m   11  per  cent,  of  -^  ^^^^^  ^j^j^^  1^^^^.^^  gradually  reach- 

^^^^^-  ing  normal  in  twenty-four  to  thirty- 

"AVe  prepared  and  used  autogenous  ^j^^  ^^^^^^^     ^y^  1^^^,^   ^^^^  ^^^  ^^^_ 

vaccines  for  every  case  except  one.  p^rature  fall  a  degree  or  so  to 
This  case  was  one  of  ten  years'  stand-  subnormal  after  an  injection,  reach- 
ing, following  measles.  The  patient  j^^  normal  at  the  end  of  twenty-four 
was  admitted  with  scarlet  fever  and  ^^^^^_  ^  ^^^^^^  ^^^^  should  not 
recovered  in  a  satisfactory  manner,  produce  so  much  fever,  and  when 
He  was  detained,  however,  on  account  ^^g^g  ^^^  properly  selected,  the  tem- 
of  the  discharging  ears,  for  although  perature  reactions  are  quite  conspicu- 
the  otitis  did  not  develop  during  the  ^^g,  each  being  lower  than  the  pre- 
course  of  scarlet  fever,  yet  his  ear  ceding,  as  the  patient's  system  is 
discharge  was  most  likely  infected,  charged  with  an  increasing  quantity 
and  therefore  it  was  considered  ^f  opsonins,  until  finally  no  fever  fol- 
dangerous  to  dismiss  the  patient,  j^^g  the  administration. 
Repeated  cultures  yielded  the  Bacillus  -^hg  following  table  shows  the 
pyocyaneus.  A  vaccine  produced  some  number  of  doses  given  to  secure  a 
improvement.  Then  a  stock  culture  of  favorable  result,  or  convince  one  that 
Staphylococcus^  aureus    and    Bacillus  vaccines  were  giving  no  aid:— 

pseudodiphthcricB  was  tried.     Granula-  ,^         .                 ....          ...            , 

■^                                                     ..      -.     ,  16    patients    received    1    dose    (13    cured; 

tion    was    rapid    and    all    discharge  3    ^^q^-) 

ceased  after  the  fourth  dose.    His  ears  n   patients   received  2   doses    (10   cured; 

were  dry  for  ten  days  before  dismissal  1   improved). 

from  the  hospital.  1^'   P^tk"ts   received   3    doses    (14    cured; 

,,™,        •••11           r          1  1    improved). 

The    initial    dose    for   the   average  ^^   ^^t\ents   received   4   doses    (10   cured), 

patient  10  years  of  age  was  about  as  iq    patients    received    5    doses    (9    cured; 

follows: —  1    improved). 
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9    patients    received    6    doses     (8    cured; 

1    not    improved). 
4    patients    received    7    doses    (4    cured). 
4     patients    received    8    doses     (2    cured; 

1    improved;    1  not  improved). 
3    patients    received    9    doses    (3    cured). 

3  patients    received    10    doses    (2    cured; 

1    improved). 

4  patients    received    11    doses     (1    cured; 

3    improved). 
3    patients    received    12    doses    (2    cured; 

1    improved). 
3    patients    received    14    doses    (1    cured; 

1    improved;    1  not  improved). 
1      patient    received      15      doses      (1      not 

improved). 
1    patient   received    16   doses    (1    cured). 

1  patient    received    17    doses     (1     cured). 

2  patients    received    18    doses     (2    cured). 

"At  the  present  we  can  estimate  the 
vahie  of  the  vaccine  treatment  by  con- 
sidering the  time  required  to  accom- 
plish a  cure  under  the  usual  form  of 
treatment  and  that  required  under  vac- 
cines; also  by  the  number  of  patients 
dismissed  at  the  expiration  of  three  to 
four  months  with  ears  still  discharging. 
To  determine  this  the  records  of  the 
hospital  have  been  studied  and  the  re- 
sults tabulated  (Woody)  : — 

"The  table  is  very  important  because 
it  compares  the  percentage  of  patients 
who  were  cured  under  the  usual  treat- 
ment with  those  cured  under  vaccine 
treatment  during  an  equal  number  of 
days : — 


Usual 

treatment. 

Cured. 

Vaccine 

treatment 

Cured. 

1  to     10  days. 

3.24% 

22% 

10  to     20     "     . 

7.47% 

22% 

20  to     30     "     . . 

11.69% 

21% 

30  to     40     "     . 

17.86% 

8% 

40  to     60     "     . 

19.15% 
9.41% 
2.28% 

4% 
4% 
1% 

60  to    90     "     . 

90  to  120     "     . 

Dismissed   v^rith 

ears 

still  discharging  . . 

13.96% 

15% 

Died,  ears   still 

dis- 

charging 

14.94% 

3% 

Number  of  cases  admitted  to  Scarlet-fever 

Hospital  from  June  1,  1907,  to  June  1, 

1909,  2,537. 
Number    of    cases    of    suppurative    otitis 

media    developing   during   this    period, 

308,  or  8.2  per  cent. 

"This  table  demonstrates  that  under 
vaccine  treatment  21.99  per  cent,  of 
cases  are  cured  in  from  one  to  thirty 
days  as  compared  with  7.46  per  cent, 
under  usual  treatment  in  the  same 
period  of  time. 

"Of  the  15  patients  receiving  vac- 
cine treatment  and  dismissed  with  ears 
still  discharging,  1  was  'running'  six 
weeks,  and  5  from  twelve  to  four- 
teen weeks  before  vaccine  treatment 
began : — 

4  received  vaccine   treatment   on   fifth   to 

tw^elfth  day  of  discharge. 

5  received  vaccine  treatment  on  the  ^four- 

teenth   to    twenty-eighth    day    of    dis- 
charge. 
1    received  vaccine  treatment  during  sixth 

week  of  discharge. 
5      received      vaccine      treatment      during 
twelfth    to    fourteenth    week    of    dis- 
charge. 
Todd    and    Western    (Practitioner, 
vol.  Ixxx,  p.  703,  1908)  treated  3  pa- 
tients  with   middle-ear  disease,   1    of 
which  was  caused  by  mixed  staphy- 
lococcus   and    tuberculous    infection. 
The    other    2    were    apparently    pure 
tuberculous    infections.      The   results 
were  successful  in  all  3  cases. 

Magruder  and  Webb  (Laryngo- 
scope, xvii,  879,  1907)  reported  a  case 
of  pneumococcus  infection  of  the 
middle  ear  with  beginning  intracra- 
nial complications.  Two  injections 
were  sufficient  to  cure  the  condition. 
Hamilton  (Jour.  Inf.  Dis.,  vol.  iv,  p. 
313,  1907)  treated  7  cases  of  otitis 
media  following  scarlet  fever  with 
a  vaccine  containing  a  pseudodiph- 
theria  bacillus.  No  advantage  could 
be  claimed  for  the  vaccine. 
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Levy  (Ann.  Otol.  Rhin.  and  Laryn.. 
xviii.  18,  1909)  has  collected  48  cases 
of  otitis  media.  In  Z2  of  the  patients 
treatment  resulted  in  cure,  7  were 
recorded  as  improved,  and  9  not  im- 
proved. Striking  results  were  secured 
in  unhealed  mastoid  cases. 

McDonald  (Jour.  A.  :\I.  A.,  vol.  liv, 
p.  966,  1910)  reports  3  cases  in  which 
the  staphylococcus  and  a  short  bacil- 
lus were  found.  A  cure  resulted  in 
2  cases  and  failure  in  1.  Jacobs 
(Cleveland  :\Ied.  Jour.,  vol.  ix,  Xo.  2. 
p.  114,  1910)  found  staphylococci, 
streptococci,  and  the  B.  coli  in  6  cases; 
2  of  the  patients  were  cured  and  4 
improved.  Sill  (^led.  Record,  vol. 
xxviii,  Xo.  6,  p.  299)  has  treated 
various  bacterial  infections  in  infants 
and  young  children.  There  were  37 
cases  of  otitis  media ;  28  of  these  were 
cured ;  10  were  improved,  and  1  was 
not  improved. 

Da  Costa   ('"Trans,  of  the  Assn.  of 
Amer.    Phys.,"    vol.    xxi,   pp.   259-268, 
1910)    reports   the   experience   at   the 
German  Hospital  in  Philadelphia,  in 
the  treatment  of  certain  bacterial  af- 
fections mainly  of  a  surgical  character 
during  a  period  of  six  months.     He 
states  that  of  all  the  local   suppura- 
tions   dealt    with    suppurative    otitis 
proved  the  most  resistant  and  stub- 
born, although  an  occasional  brilliant 
result  from  a  minimal  dose  of  vaccine 
was  observed.     In  6  of  the   11   cases 
treated   the    ear   discharge   had   been 
absent  for  over  six  to  twelve  months 
after  inoculations  were  discontinued. 
In  2  cases  erratic  relapses  were  noted 
and  in  3  there  was  no  improvement 
whatever.      The    average    course    of 
treatment    lasted    forty-one    days    and 
the  dosage  in  favorable  cases  ranged 
from  50  to  2600  million  bacteria. 


PYORRHCEA  ALVEOLARIS. 

Chronic  suppuration  of  the  alveolar 
margins,  pyorrhoea  alveolaris,  also 
known  as  Rigg's  disease,  may  with 
advantage  be  treated  by  means  of 
vaccines  prepared  from  the  infecting 
organisms  isolated  from  the  pus. 

Goadby  (Lancet,  p.  1875,  1909)  di- 
vides the  disease  into  four  types. 
These  types  possibly  constitute  two 
different  disease  entities. 

Type  I. — The  gums  and  teeth  ap- 
pear perfectly  normal  and  the  gums 
show  slight  depressions  between  in- 
dividual teeth.  Very  careful  exami- 
nation often  reveals  the  presence  of 
pus,  and  X-ray  plates  will  show  a  dis- 
tinct loss  of  bony  tissue. 

Type  II. — A  condition  characterized 
by  easily  bleeding  gums  which  are 
slightly  detached  from  the  teeth. 
There  is  a  great  increase  of  the  intra- 
dental  space,  with  loss  of  intra- 
dental  bone  which  becomes  softer. 

Tvpe  III.— The  hypertrophied  gums 
have  become  shrunken,  but  there  is  a 
marked  injection  of  vessels  passing  by 
over  the  buccal  surface.  The  bones 
have  become  rarefied  not  only  be- 
tween the  teeth,  but  also  in  the  an- 
terior and  posterior  surfaces  of  the 
alveolar  plate.  The  mucous  glands 
may  also  be  infected. 

Tvpe  IV. — The  teeth  are  all  loose 
in  their  sockets.  The  alveolar  proc- 
ess has  become  absorbed;  the  gums 
are  boggy;  sinuses  may  be  present 
and,  as  a  rule,  there  is  mild  fetor  of 
the  breath. 

Following  this  classification,  Goad- 
bv  tabulates  the  cases  he  has  treated 
(with  their  general  symptoms,  his 
bacteriological  findings,  and  the  re- 
sults of  vaccine  treatment^  as  fol- 
lows : — 
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Cases  with  Slight  Local  Symptoms  of  Type  I. 

(No  generalized  infection  of  gum  margins  or  alveolus  ;  localinfection  between  contigruous  teeth  ;  pus 
small  in  amount.    Gums  pale  but  normal  in  appearance.) 


Case. 

General  symptoms. 

Organisms  isolated. 

Opsonic 
index. 

Result  of  treat- 
ment. 

1 

Slight  anemia;    acne;    occasional 

. 

diarrhea;  "indigestion." 

J  Staphylococcus  albus. 

0.8 

Cured. 

2 

Moderate  anemia  ;  loss  of  weight ; 

/  Pneumococcus. 

0.5     1 

j^ 

constant  malaise. 

(  Micrococcus  catarrhalis. 

0.7  ; 

Anemia  ;   recurrent  ulceration  of 

] 

buccal  surface  of  cheeks. 

J  Streptococcus  longus. 

0.4 

" 

4 

Desquamation  of   palmar  surface 

1  Micrococcus  catarrhalis. 
I  Streptococcus  longus. 

~   } 

of  hands;  toxemia. 

5 

No  general  symptoms. 

Staphylococcus  citreus  granulatus. 

4.0 

'* 

6 

Recurrent  facial  neuralgia,  parox- 
ysmal. 

j  Diphtheroid  bacillus. 

0.6 

Relieved. 

/Catarrhalis  type. 

I  Saccharomyces  neoformans. 

0.7     1 

2.2     j 

Refused  treat- 

7 

Rheumatoid  arthritis ;  fever. 

ment;  died. 

8 

Chronic  rheumatism,  knee,  shoul- 

1 Streptococcus  longus. 

der,  and  wrist  joints. 

0.7 

Relieved. 

9 

Toxemia;  anemia 

Diphtheroid  bacillus. 

0.6 

Cured. 

/  Staphylococcus  albus. 

2.0     1 
0.7     / 

Improved ;  re- 

10 

Chronic  pharyngitis ;  anemia. 

( Staphylococcus  citreus  granulatus. 

lapsed.                 « 

11 

Rheumatoid    arthritis,  hands    and 

/  Staphylococcus  aureus. 

0.7     1 
3.0     J 

wrists ;  anemia. 

[  Streptococcus. 

Relieved. 

12 

Recurrent  aphthous  ulceration  of 

\c..         . 

cheeks  and  tongue. 

1  Streptococcus  longus. 

0.6 

Cured. 

13 

Constipation,  alternating  with  diar- 

I Streptococcus  longus. 

1  Staphylococcus  citreus  granulatus. 

}     0., 

rhea  ;  toxemia. 

Relieved. 

14 

Persistent  headache;  nausea;  ane- 

"I 

mia;    weakness    of    flexors    of 

I  Pneumococcus. 

2.7     \ 
0.3     J 

wrists  and  fingers. 

jStaphylococcus  aureus. 

Cured. 

15 

No  general  symptoms;  large  hard 

1 

diffuse  swelling    outer    angle  of 

(-Diphtheroid  bacilli. 

0.8 

" 

mandible. 

j 

16 

No  general  symptoms. 

"Bacilli." 

1.6 

** 

17 

General  malaise ;  toxemia. 

"Bacilli." 

0.4 

" 

18 

Acute  paroxysmal  neuralgia. 

Diphtheroid  bacillus. 

0.4 

Much  improved. 

Cases  with  Moderate  Local  Symptoms  of  Type  II. 

(Local  pus  formation ;  individual  teeth  unaflected  ;  irregular  infection  of  alveolar  process ;  osteosclerosis 

as  well  as  rarefying  osteitis.) 


15 


Acne. 

Toxemia;  post   rhinitis;    furuncu- 

losis. 
Lymphatic  enlargement ;  toxemia  ; 

muscular  rheumatism. 
Toxemia,  acute. 
Acne. 
Toxemia;  loss  of  weight;  chronic 

headache. 

Toxemia  (cardiac);  herpes  of  nose. 

Toxemia;  fever. 

Anemia. 

Chronic  dyspepsia. 
Vomiting,  toxemia  ;  anemia. 
Anemia ;  headache. 

No  general  symptoms. 


Anemia ;  general  malaise. 


/  Streptococcus  longus. 
I  Bacillus  acnes. 
/Staphylococcus  aureus. 
( Streptococcus  longus. 

I  Streptococcus  longus. 
Streptococcus  longus. 
Staphylococcus  aureus. 

I  Staphylococcus  aureus. 
I  Staphylococcus  aureus. 
1  Staphylococcus  citreus  granulatus. 

"  Streptobacillus. " 

Streptococcus  longus. 
j" Staphylococcus  aureus. 
(.  Saccharomyces  neoformans 

Staphylococcus  aureus. 

Pneumococcus. 
f  Streptococcus  loneus. 
1  Staphylococcus  albus. 
I  Streptococcus  longus. 
1.  Micrococcus  catarrhalis. 
fM'crococcus  catarrhalis. 
■<.  Staphylococcus  aureus, 
(streptococcus  longus. 


l.S 

0.2 

■     Cured. 

0.6 
1.2 

1     " 

0.7 

" 

0.5 
0.5 

Greatly  improved 

0.7 

Cured. 

0.4     ^ 

0.6     , 

0.5 

0.3 

1.4     1 
1.4     J 
0.6 

Relieved. 
Cured. 

0.7     1 
2.0     J 

Relieved. 

2.7     1 
0.6     J 
0.8     " 
0.8 
0.9     J 

>■    Cured. 
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Cases  with  Severe  Local  Symptoms  of  Type  III. 

(General  pus  flow  from  alveolar  margins  ;  loosening  of  teeth  ;  abs  orptiou  of  alveolus;  bleeding 
of  gums;  abscess  formation.) 


Case. 


General  symptoms. 


Toxemia ;  gastrointestinal. 

Toxemia. 

Toxemia ;  diarrhea. 
Anemia;  nausea. 
Anemia. 

Gastrointestinal;  cardiac. 

Severe  toxemia,  anemia,  prostra- 
tion. 
Insomnia  ;    dyspepsia  ;    secondary 

ngurasthenia. 
Chronic  toxemia ;    breathlessness ; 

anemia. 
General    weakness  ;    pharyngitis ; 

glossitis  ;  acute  toxemia. 

Gastrointestinal;   much  diarrhea; 
toxemia. 

Toxemia ;  rheumatoid  arthritis. 

Toxemia;   pharyngitis,   vomiting; 

"  neuritis"  of  arm. 
Toxemia  ;  obstinate  constipation  ; 

anemia;  secondary  neurasthenia. 
Lymphatic  leukemia. 
Acute  toxemia  ;  fever  ;  vomiting  ; 

anemia. 
Anemia ;  chronic  nausea  ;  toxemia; 

wasting. 
Acute  facial  neuralgia ;  toxemia ; 

neuroedema. 


Organisms  isolated. 


f  Streptococcus. 

<  Staphylococcus  albus. 
(Micrococcus  catarrhalis. 
f  Staphylococcus  albus. 

1  Staphylococcus  citreus  granulatus 
f  Staphylococcus  aureus. 
1  Streptococcus  longus. 

Micrococcus  catarrhalis. 
(Micrococcus  catarrhalis. 

<  Streptococcus  longus. 
(staphylococcus  albus. 

Diphtheroid  bacillus  (septus), 
staphylococcus  aureus. 
Staphylococcus  aureus. 
Streptococcus  longus. 
Pneumococcus. 
Micrococcus  catarrhalis. 
Staphylococcus  aureus. 
Micrococcus  catarrhalis. 
Micrococcus  catarrhalis  (?). 
Saccharomyces  neoformans. 


Staphylococcus  aureus. 
Streptococcus  longus. 
Staphylococcus  aureus. 
Pneumococcus. 
Streptococcus  longus. 
Saccharomyces  neoformans. 
Staphylococcus  aureus. 
Bacillus  necrosis. 
Staphylococcus  aureus. 
Staphylococcus  aureus. 
Pneumococcus. 
Staphylococcus  aureus. 
Pneumococcus. 
Staphylococcus  aureus. 
Streptococcus  longus. 


Opsonic 
index. 


}..,  { 


0.6 
0.5 
0.5 
1.3 

0.3 
0.5 
1.7 
0.5 
3.0 
O.S 
3.5 


3.5     I 


0.4 
1.0 
0.3 
1.1 
0.6 
0.6 

0.6 
1.7 

0.5 
2.3 
0.6 
0.7 
0.8 


0.8      ) 


0.8 
0.6 
0.6 
0.7 


Result  of  treat- 
ment 


Relieved,  but  re- 
lapsed. 

Relieved. 

Cured. 

(Relieved,  but  re- 
1     lapsed. 

Cured. 


Not  treated;  de- 
veloped ulcera- 
tive colitis. 
Reheved ;  still 

under  treatment 

Cured. 


Died. 
Cured. 


Bacteria  are  present  in  the  dis- 
charg-e  in  great  number  and  variety. 
These  bacteria  must  be  constantly 
swallowed  and  from  the  hypertro- 
phied  g-ums  bacteria  and  their  prod- 
ucts may  readily  enter  the  blood- 
stream. The  consequence  is  frequently 
general  infection  and  systemic  in- 
toxication. The  various  organic 
and  functional  disturbances  asso- 
ciated most  often  with  pyorrhoea 
alveolaris  are :  anemia  of  a  mild  type  ; 
gastrointestinal  conditions  of  a  toxe- 
mic nature,  frequently  associated  with 
neurasthenia,  pigmentation  of  the  skin, 
acneifonn  eruptions,  mild  furuncu- 
losis,  chronic  rheumatism  pains  and 
joint  swelling,  pemphigus,  recurrent 
stomatitis  with  small  painful  ulcers. 
Depression  often  amounting  to  melan- 


cholia, general  malaise,  and  fatigue 
are  common  symptoms. 

For  ascertaining  the  kind  of  bacteria 
present  in  the  pus  much  can  be  learned 
by  films  stained  either  by  Gram's 
or  Leishman's  method.  The  follow- 
ing bacteria  can  be  readily  recognized 
by  their  morphological  forms :  Lepto- 
thrix  racemosa  of  Vincentini,  the  Bacil- 
lus fusiformis,  the  three  varieties  of 
mouth  spirochetes,  a  large  number  of 
organisms  belonging  to  the  diph- 
theroid group,  diplococci,  strepto- 
cocci, streptobacilli,  and  yeasts.  Va- 
rious forms  of  leptothrix  and  the 
Bacillus  necrosis  are  also  found. 

The  organisms  are  cultivated  on 
suitable  media,  and  the  bacteria  con- 
sidered as  the  causative  agents  of  the 
disease  are  used  in  making  the  vac- 
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cines.  The  most  common  bacteria 
found  are  the  streptococci,  the  pneu- 
mococci,  and  the  Staphylococcus  aureus. 
Goadby  (Lancet,  p.  877,  Dec.  25, 
1909)  has  reported  finding  the  Sac- 
charomyces  neoformans  in  4  of  his 
cases.  Eyre  and  Paine  (Odontol.  Sec. 
of  the  Royal  Soc.  of  Med.,  Nov.  22, 
1909)  have  reported  that  the  Micro- 
coccus catarrhalis  was  a  prominent  or- 
ganism. It  occurred  alone  in  15  cases 
and  in  conjunction  with  the  streptococ- 
cus, pneumococcus,  and  Staphylococcus 
aureus  in  the  others  of  a  series  of  ZZ 
cases. 

Whenever  possible  autogenous  vac- 
cines should  be  prepared.  The  choice 
of  a  stock  vaccine  should  be  based- 
upon  a  very  careful  bacteriological 
examination.  The  best  results  seem 
to  ha^■e  been  obtained  wdth  compara- 
tively small  doses  (7  to  50  million) 
administered  at  intervals  of  seven  to 
ten  days.  Constitutional  disturbances 
are  rare;  occasional  vomiting,  acute 
headache,  and  general  malaise  may 
be  noted.  In  this  condition  the  mouth 
is  a  septic  cavity ;  the  teeth  are  coated 
with  tartar  and  impregnated  w^ith 
organisms  wdiich  must  necessarily  re- 
infect the  gums.  Inoculations  cannot 
be  expected  to  attack  these  superficial 
bacteria;  neither  can  they  be  expected 
to  remove  dead  tissue.  Local  surgi- 
cal treatment  and  antiseptic  mouth- 
washes are  therefore  indispensable 
accessories. 

McWaters  ("Proc.  Roy.  Soc.  of 
Med.,"  vol.  iii,  p.  172,  1910)  treated  30 
cases  by  the  use  of  vaccines.  The 
average  dose  employed  was  5  million 
injected  every  eight  days;  in  cases 
showing  marked  constitutional  disturb- 
ances an  initial  dose  of  3  or  4  million 
was  given.     Subsequent  doses  were 


gradually  increased  to  10  million.  He 
does  not  consider  a  case  cured  which 
shows  any  recurrence  within  a  year. 
From  his  present  statistics  he  deduces 
that  75  per  cent,  of  his  cases  have 
been  cured. 

W.  R.  W'illiams  (Amer.  Jour.  Med. 
Sci.,  vol.  i,  p.  665,  191  Ij  has  reported 
favorable  results  in  treating  8  patients 
afflicted  with  pyorrhcEa  alveolaris. 
He  used  comparatively  large  doses  of 
A^accine  (7  to  90  million).  Doses  were 
given  at  weekly  intervals. 

Carmalt  Jones  (MacMillan,  London) 
has  also  given  this  subject  careful 
consideration.  In  simple  pyorrhoea 
alveolaris  he  has  had  good  results 
with  vaccine  treatment.  His  doses 
varied  from  10  to  50  million,  and  in  a 
series  of  20  cases  the  treatment  lasted 
from  one  to  two  months.  Of  this 
series,  6  were  cured,  7  are  reported 
as  much  better,  4  as  better,  and  3  as 
unchanged.  He  also  reports  7  cases 
showing  marked  secondary  symp- 
toms. Vaccine  treatment  benefited 
these,  but  did  not  cure  them. 

A.  Parker  Hitchens, 

Philadelphia. 

BANTFS  DISEASE.  See  Spleen: 
Splenic  Anemia. 

BARIUM.— The  metal  barium, 
which  is  not  used  medicinally,  occurs 
in  nature  as  a  sulphate  termed  barite, 
and  as  a  carbonate :  witherite.  It  is 
the  most  poisonous  of  the  three 
common  alkaline  earths. 

PREPARATIONS  AND  DOSE.— 
The  only  one  used  to  any  extent  in 
therapeutics  of  the  many  salts  of  this 
metal  is  the  barium  chloride,  harii 
chloridum,  a  white,  crystalline  salt 
having  a  bitter,  disagreeable  taste. 
The  dose  is  %o  to  3^  grain  (0.006  to 
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0.03  Gm.).  Experience  has  shown, 
however,  that  these  doses  are  too 
large,  and  the  best  results  are  ob- 
tained with  doses  of  from  %o  to  |u) 
grain  (0.0015  to  0.006  Gm.).  It  is 
readily  soluble  in  water,  fairly  so  in 
alcohol,  though  hardly  at  all  in  abso- 
lute alcohol. 

PHYSIOLOGICAL  ACTION.— 
The  main  action  of  barium  is  on  the 
cardiovascular  system.  It  increases, 
as  does  digitalis,  the  power  of  the 
cardiac  contractions,  but  reduces  their 
number.  It  enhances  also  the  tonicity 
of  the  blood-vessels,  causing  an  in- 
crease of  the  vascular  tension.  The 
tracings  of  barium  and  digitalis  are 
strikingly  alike.  Moreover,  its  effects 
are  independent  of  the  central  nervous 
system,  another  point  of  similarity. 
It  presents  the  peculiarity  of  being 
able  to  restore  the  contractions  of  the 
heart  when  these  have  been  arrested 
by  muscarine  or  chloral.  Large  doses 
first  stimulate  the  heart's  action,  but 
this  is  soon  converted  into  depression, 
with  irregularity,  weakness,  and  later 
on  imperceptibility  of  the  pulse.  The 
blood-pressure  is  influenced  in  the 
same  way,  a  rise  being  soon  succeeded 
by  a  more  or  less  sudden  fall,  accord- 
ing to  the  dose  administered.  As 
recently  (1909)  shown  by  Meyer, 
barium  passes  out  mainly  with  the 
feces. 

BARIUM  POISONING.— Excess- 
ive or  toxic  doses  tend  to  give  rise 
to  symptoms  of  cardiovascular  failure, 
the  pulse  being  weak,  slow,  and  irreg- 
ular. Besides  these  effects,  however, 
there  appear  phenomena  due  to  vio- 
lent excitation  of  the  gastrointestinal 
musculature,  viz.,  vomiting  and  diar- 
rhea, soon  followed  by  intense  weak- 
ness,  dyspnea,   hypothermia,   albumi- 


nuria, hemoglobinuria,  and,  the  latter 
increasing  gradually  until  asphyxia 
is  approached,  death  following  after 
a  few  clonic  convulsions.  After 
death,  which  has  been  attributed  to 
the  formation  of  multiple  emboli, 
there  is  early  rigidity,  with  lesions  in 
most  organs,  particularly  in  the 
kidneys,  in  which  tubular  hemor- 
rhages are  frequent,  with  granulofatty 
infiltration  of  the  secretory  epithe- 
lium. In  favorable  cases  a  temporary 
paresis  or  virtual  paralysis  may 
occur. 

TREATMENT  OF  BARIUM 
POISONING.— This  consists  in  ad- 
ministering magnesium  sulphate  in 
white  of  egg,  after  administering  an 
emetic  if  there  is  any  reason  to  be- 
lieve that  any  of  the  poison  is  still 
present  in  the  stomach.  As  barium 
chloride  is  absorbed  slowly  from  the 
intestine,  it  is  also  advisable  to  ad- 
minister a  saline  purgative.  Heat 
and  stimulating  measures  are  impor- 
tant adjuncts. 

Bardet  reported  a  case  in  which  2^ 
grains  (0.016  Gm.)  in  divided  doses 
sufficed  to  cause  death,  while  of  2 
other  cases  mentioned  in  the  dispen- 
satory 1  case  survived  after  taking  60 
grains  (4  Gm.),  and  the  other  died 
after  taking  300  grains  (20  Gm.). 
Phillips  states  that,  while  the  mini- 
mum fatal  dose  is  commonly  put  at 
1  dram  (4  Gm.),  this  dose  has  caused 
death  in  seventeen  hours. 

Case  in  which  1^  drams  (6  Gm.) 
of  barium  chloride  had  been  taken 
by  mistake.  By  noon  the  next  day, 
on  the  patient's  arrival  at  the  hos- 
pital, his  condition  was  as  follows: 
Pulse,  64;  temperature,  95%°;  res- 
piration, 30,  shallow  and  interrupted. 
Patient  could  swallow  with  difficulty; 
extreme  nausea,  but  no  vomiting; 
after  a  preliminary  violent  attack  of 
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diarrhea,  there  was  no  bowel  move- 
ment for  six  hours;  not  a  muscle  of 
his  body  could  be  moved,  but  control 
of  sphincters  was  normal. 

Treatment  and  Course  of  Case. — 
A  stomach  lavage  of  boric  acid 
solution  was  used  to  relieve  the 
nausea,  if  possible,  and  a  high  enema, 
4  ounces  of  Epsom  salts  in  1  quart 
of  water,  given.  The  abdomen  and 
spine  were  surrounded  with  hot- 
water  bags,  strychnine,  gr.  %o  (0.002 
Gm.),  administered  hypodermically, 
and  the  whites  of  2  eggs  in  4  ounces 
of  water  ordered  given  every  two 
hours.  At  3  P.M.  temperature  was 
97%°,  pulse  86,  intermittent.  Strych- 
nine, gr.  %o  (0.002  Gm.),  given  hypo- 
dermically. At  7  P.M.  the  temperature 
was  97%°,  pulse  86,  regular  and  full. 
At  this  time  stomach  lavage  was 
again  employed  and  a  high  enema  of 
4  ounces  of  magnesium  sulphate  in  1 
pint  of  water  given;  also  strychnine, 
gr.  %o  (0.002  Gm.).  Urinalysis 
showed  a  specific  gravity  of  1026, 
with  albumin  0.1  per  cent.  At  9.30 
P.M.  the  patient  began  to  move  the 
fingers;  at  11  o'clock  he  could  move 
the  arms;  at  11.30  he  turned  over  in 
bed,  and  at  1.30  a.m.  he  was  able  to 
move  any  part  of  the  body.  At  6  a.m. 
he  was  given  Yi  ounce  of  Epsom  salts 
by  mouth  and  t^^  albumin  was 
ordered  for  every  hour  during  the 
day.  At  this  time  the  temperature 
was  98°  and  the  pulse  76.  The  tem- 
perature reached  normal  by  noon  of 
the  Same  day.  The  following  morn- 
ing he  was  given  a  light  breakfast, 
and,  as  this  was  found  to  agree  with 
him,  a  full  diet  was  given  thereafter. 
The  patient  was  then  discharged.  E. 
G.  Edwards  (Jour.  Amer.  Med. 
Assoc,  Jan.  1,  1910). 
THERAPEUTICS.— Da  Costa 
held  that  barium  was  advantageous 
in  cardiac  disorders,  including  valvu- 
lar diseases  in  which  digitalis  was  in- 
dicated ;  he  found  that  it  reduced  the 
cardiac  distress  and  increased  vascu- 
lar tone  and  diuresis,  while,  moreover, 
it  could  be  administered  a  long  time 


without  disordering  the  stomach. 
The  prevailing  view  at  the  present 
time  is  that  digitalis  is  superior  to 
barium  in  every  respect.  It  has 
been  recommended,  however,  for  the 
milder  degrees  of  cardiac  insufBciency, 
especially  when  compensation  is  ac- 
companied by  low  blood-pressure. 
This  applies  also  to  failure  of  the  cir- 
culation in  acute  diseases,  pneumonia 
for  example.  So  high  an  authority  as 
Phillips,  of  London,  speaks  favorably 
of  barium  chloride  in  mitral  disease 
and  cardiac  dropsy,  but  in  very  small 
doses,  %o  gi'ain  (0.0015  Gm.)  three 
times  daily.  Hare  and  Carpenter  also 
favor  its  use,  the  latter  observer  em- 
phasizing the  advisability  of  using 
only  small  doses,  i.e.,  30  minims  (2 
Gm.)  of  a  1  per  cent,  solution,  grad- 
ually increased  to  2  drams  (8  Gm.). 

In  the  glandular  swellings  of  what 
used  to  be  termed  "scrofulous"  chil- 
dren, white  swellings,  etc.,  now  asso- 
ciated with  localized  tuberculosis,  it 
used  to  be  used  extensively  by  French 
surgeons.  AlcCall  Anderson  uses  the 
barium  sulphide  for  the  removal  of 
surplus  hair,  "one  part  being  made 
into  a  paste  with  four  parts  of  zinc 
oxide  and  a  little  water;  this  should 
be  left  on  the  part  for  about  three 
minutes  and  then  washed  off.  It 
should  be  prepared  only  as  required 
for  use"  (Phillips).  Barium  chloride 
has  been  found  useful  in  chlorosis, 
especially  when  the  blood-pressure  is 
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BARLOW'S  DISEASE.  See  In- 
fantile Scorbutus. 

BASEDOW'S  DISEASE.      See 

Graves's  Disease. 
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BELLADONNA.— Cellaclonna  is 
a  solanaccmis  plant,  the  Atropa  bella- 
donna, or  deadly  nightshade,  which  is 
indigenous  to  southern  Europe  and 
central  Asia.  The  leaves  and  root 
are  used  in  medicine,  and  also  its  im- 
portant alkaloids,  atropine,  which  oc- 
curs in  the  plant  in  combination  with 
malic  acid  as  a  bimalate ;  helladonnine, 
analogous  to  atropine,  obtained  from 
the  mother-liquor  after  atropine  has 
ciystallized  out,  and  hyoscyamiiic, 
practically  identical  with  atropine. 

PREPARATIONS  AND  DOSES. 
— The  official  preparations  of  bella- 
donna are  the  following: — 

Belladonna  leaves,  or  belladonncr 
folia,  which  have  a  slightly  bitter  and 
disagreeable  taste.  Dose,  1  to  5 
grains  (0.065  to  0.32  Gm.). 

The  leaz'es  in  turn  are  used  to  pre- 
pare : — 

The  extract  of  belladonna  leaves,  or 
extractiini  helladonnce  foliorum.  Dose, 
Vio  to  ^  grain  (0.0064  to  0.048  Gm.). 

The  tincture  of  belladonna  leaves, 
or  tinctura  helladonnce  foliorum.  Dose, 
5  to  15  minims  (0.3  to  LO  c.c). 

The  belladonna  plaster,  or  emplas- 
trum  helladonnce,  composed  of  3  parts 
of  extract  of  belladonna  leaves  to  7  of 
adhesive  plaster. 

The  belladonna  ointment,  or  iin- 
guentum  helladonnce,  which  contains 
10  parts  of  extract  of  belladonna 
leaves,  5  of  dilute  alcohol,  65  of  ben- 
zoinated  lard,  and  20  of  hydrous  wool 
fat. 

The  root,  helladonnce  radix,  is  used 
to  prepare : — 

The  fluidextract  of  belladonna  root, 
or  fluidextractum  helladonnce  radicis. 
Dose,  1  to  3  minims  (0.06  to  0.18 
c.c). 

The    belladonna    liniment,    or    lini- 


mcntnm  helladonnce,  composed  of  fluid- 
extract  of  belladonna  root,  950  parts, 
and  camphor,  50  parts. 

Of  the  active  principles  the  follow- 
ing preparations  are  employed  : — 

Atropine,  or  atropina,  occurs  in  the 
form  of  white,  amorphous,  acicular 
crystals  or  powder  having  an  acrid, 
bitter  taste.  It  is  soluble  in  130  parts 
of  water,  3  of  alcohol,  16  of  ether,  4 
of  chloroform,  and  50  of  glycerin. 
Dose,  1/120  to  %o  grain  (0.0005  to 
0.001  Gm.). 

Atropine  sulphate,  or  atropince  sul- 
pJias,  which  occurs  as  a  white  powder 
having  an  intensely  bitter  and  dis- 
agreeable taste.  It  is  very  soluble  in 
water,  soluble  in  6.2  parts  of  alcohol, 
in  694  of  chloroform,  and  2270  parts 
of  ether.  Dose,  %20  to  Yqq  -grain 
(0.0005  to  0.001  Gm."). 

INCOMPATIBLES.— Atropine  is 
chemically  incompatible  with  the 
alkalies,  tannin,  and  the  salts  of 
mercury;  it  is  physiologically  incom- 
patible with  morphine  (opium),  pilo- 
carpine, muscarine,  aconitine,  and 
eserine  (physostigmine). 

The  action  of  belladonna  and  its 
alkaloids  is  antagonized  by  muscarine 
and  partly  so  by  pilocarpine,  physo- 
stigmine, and  aconite.  Opium  and 
its  analgesic  derivatives  oppose  its 
action  on  the  cerebrum,  pupil,  and 
respiration. 

PHYSIOLOGICAL  ACTION.— 
The  physiological  action  of  bella- 
donna is  that  of  its  main  alkaloid 
atropine.  We  shall  first  describe  the 
manner  in  which  the  various  systems 
are  influenced  by  the  drug,  and  then 
review  at  length  the  clinical  phe- 
nomena witnessed  when  it  is  used  in 
therapeutic  doses. 

Nervous  System. — Atropine  has  no 
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particular  effect  on  the  brain  and 
spinal  cord  when  administered  in 
therapeutic  doses,  but  it  depresses 
certain  peripheral  nerve-endings,  espe- 
cially those  in  the  heart  and  secre- 
tory organs,  such  as  the  salivary  and 
sudorific  glands,  thus  reducing  their 
secretions  :  the  saliva  and  sweat  in  the 
examples  given.  The  nerve-endings 
in  certain  involuntary  muscles,  such 
as  the  constrictor  of  the  iris,  the 
ciliary  muscles,  and  the  muscular 
coat  of  the  bronchial  tubes,  are  like- 
wise depressed.  In  excessive  doses 
it  excites  the  brain,  producing  delir- 
ium, with  hallucinations,  incoherent 
speech,  laughter,  and  motor  restless- 
ness, these  effects  being  followed, 
after  a  time,  by  quietude  and  stupor. 
The  medulla  and  cord  are  also  stimu- 
lated and  then  depressed  by  atropine, 
but  these  effects  are  less  marked  than 
those  on  the  brain. 

Circulation. — In  moderate  doses 
atropine  depresses  the  vagal  nerve- 
endings  of  the  heart,  while  strongty 
stimulating  the  vasomotor  center  and 
also,  but  to  a  slight  degree,  the  heart- 
muscle.  As  a  result  there  occur  in- 
crease of  the  pulse  rate  and  a  rise  of 
the  blood-pressure.  Toxic  doses 
cause  a  secondary  depression  of  the 
circulation.  Another  effect  observed 
under  the  influence  of  therapeutic, 
and  very  often  of  toxic,  doses  is  a 
scarlet  flushing  of  the  skin  affecting 
first  the  face  and  neck  and  then  the 
chest.  This  is  due  to  dilatation  of 
the  cutaneous  vessels,  and  is  believed 
to  be  of  central  origin,  since  cutting 
of  the  sympathetic  prevents  this  phe- 
nomenon. This  superficial  dilatation 
is  not  sufficient,  however,  to  counter- 
act the  rise  of  blood-pressure  caused 
by    the    constriction    of    the    internal 


vessels.  Nor  is  it  accompanied  by 
sweating,  since  the  sweat-glands  are 
paralyzed  early  in  the  course  of  the 
process. 

Respiration. — Full  therapeutic  doses 
stimulate  the  respiratory  center, 
causing  rapid  and  deep  breathing. 
Under  the  influence  of  poisonous 
doses,  the  center  becomes  secondarily 
depressed,  causing  death  from  as- 
ph3'xia. 

Eye. — Taken  internally  in  full 
doses  or  locally  applied,  atropine 
causes  marked  dilatation  of  the  pupil, 
with  loss  of  the  light  reflex  and  a 
tendency  to  increased  intraocular 
tension.  Paralysis  of  accommodation 
is  also  produced.  These  effects  are 
due  to  depression  of  the  oculomotor 
endings  in  the  circular  muscle  of  the 
iris  and  ciliary  muscle. 

Secretions. — Atropine  reduces  or 
actually  checks  the  activity  of  all 
structures,  excepting  the  kidneys. 
The  saliva,  gastric  juice,  sweat  and 
mucous  secretions  of  the  respiratory 
tract  are  the  most  strongly  affected; 
tlie  pancreatic  juice  and  bile,  to  a  less 
extent.  The  drug  finally  paralyz- 
ing the  endings  of  secretory  nerves, 
it  causes  dryness  of  the  mouth, 
thirst,  anorexia,  dryness  of  the  skin, 
elevation  of  the  superficial  tempera- 
ture, and  hoarseness.  In  nursing 
women  the  mammary  secretion  is  re- 
duced, though  not  entirely  checked, 
by  atropine. 

Involuntary  Muscles.  —  In  very 
small  doses  atropine  increases  slightly 
intestinal  peristalsis,  probably  by  de- 
pressing the  inhibitory  (splanchnic) 
nerve-endings  in  the  intestinal  walls 
in  the  same  way  that  it  depresses  the 
A  agal  endings  in  the  cardiac  muscles. 
Full  doses,  on  the  other  hand,  exert  a 
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depressant,  or  at  least  a  controlling-, 
effect  on  involuntary-muscle  tissues  in 
general.  In  the  case  of  the  intraocular 
muscles,  the  muscular  coat  in  the 
bronchial  tubes  and  esophagus,  this 
effect  is  due  to  paralysis  of  the 
terminals  of  the  motor  nerves  dis- 
tributed to  these  muscles.  In  the  case 
of  the  stomach,  intestine,  bile-ducts, 
ureters,  uterus,  and  bladder,  however, 
the  nervous  control  of  the  involun- 
tary muscle-tissue  is  not  affected. 
Small  doses  of  the  drug  tend,  under 
normal  conditions,  rather  to  stimu- 
late muscular  activity  in  these  organs 
than  to  depress  it,  but,  when  ab- 
normal stimuli  to  contraction  of  the 
muscle  occur  which  tend  to  produce 
spasm,  these  small  doses  depress  the 
muscles  and  thus  tend  to  prevent 
spasm.  In  toxic  doses  or  when  ap- 
plied locally  atropine  paralyzes  in- 
voluntary muscular  tissue  directly. 

Temperature. — Atropine  causes  a 
rise  of  temperature  by  arresting  the 
action  of  sweat-glands  and  thus,  re- 
ducing heat  dissipation. 

Local  Action, — Atropine  is  prac- 
tically non-irritating.  Used  locally  in 
sufficient  concentration,  it  depresses 
sensory  and  motor  nerve-endings, 
involuntary-muscle  tissue,  and  also 
glandular  tissues. 

[From  my  viewpoint  all  the  above  phe- 
nomena which  appear  confusing,  though 
representing  the  prevailing  classic  inter- 
pretation of  the  action  of  atropine,  may  be 
explained  without  difficulty  in  the  follow- 
ing way:  Atropine  excites  more  or  less 
actively  the  sympathetic  center,  which  in 
turn  governs  the  propulsive  activity  of  the 
arterioles  and,  therefore,  the  volume  of 
blood  these  minute  arteries  admit  into  the 
capillaries  of  all  tissues.  A  therapeutic 
dose  of  atropine  enhances,  therefore,  the 
functional  activity  of  a  tissue  by  causing 
more  arterial  blood  to  enter  that  tissue; 
it  will  increase  peristalsis  for  example  by 


admitting  an  excess  of  blood  into  the  mus- 
cular coat  of  the  intestine.  But  toxic 
doses  have  a  different  effect:  they  so  ex- 
cite the  arterioles  that  they  cause  excess- 
ive constriction  of  the  vessels,  thus  re- 
ducing their  caliber  to  such  an  extent  that 
the  blood  admitted  to  the  tissues  is  inad- 
equate to  enable  them  to  carry  on  their 
function.  A  toxic  dose  will  thus  arrest  or 
inhibit  peristalsis  by  reducing  or  even  ar- 
resting the  arterial  blood  admitted  to  the 
intestinal  muscular  coat  and  likewise  the 
secretory  activity  of  glands  by  inhibiting 
the  activity  of  their  secreting  cells,  etc. 
For  further  details  on  this  interpretation 
the  reader  is  referred  to  my  work  on  the 
"Internal  Secretions,"  Sth  ed.,  p.  1210. 
C.  E.  DE  M.  S.] 

The  volume  of  the  normal  saliva, 
its  amylolytic  power,  and  the  amount 
and  percentage  composition  of  solids 
secreted  remain  approximately  con- 
stant during  a  continuous  period  of 
secretion  of  6  or  8  fifteen-minute 
periods.  If  there  is  any  change,  it  is 
a  very  slight  falling  ofif  of  the  per- 
centage composition  of  organic  solids 
and  at  times  of  the  amylolytic  power. 
Atropine  diminishes  the  amylolytic 
power  of  the  saliva  from  IS  to  30  per 
cent.  Both  the  amount  and  per- 
centage composition  of  total  solids 
secreted  are  greatly  diminished  by 
atropine.  The  decrease  is  in  the 
organic  constituents.  E.  M.  Ewing 
(Jour,  of  Pharmacol,  and  Exper. 
Therap.,  Sept.,  1911). 

Clinical  Effects, — These  have  been 
so  carefully  studied  by  John  Harley 
that  his  version  is  presented  here  with 
but  few  changes  : — 

If  the  minimum  therapeutic  dose, 
/iso  grain  (0.0005  Gm.),  be  injected 
beneath  the  skin  of  a  healthy  adult, 
there  will  be  noticed,  after  ten  to 
twenty  minutes,  a  quickening  of  the 
pulse,  and  generally  a  small  increase 
in  volume  and  power.  This  change 
will  be  very  decided  if  the  pulse  was 
previously  slow  and  feeble.  The  in- 
crease in  the  number  of  pulse-beats 
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will  generally  amount  to  20  per 
minute ;  it  will  take  place  suddenly, 
and  attain  its  maximum  within  one 
or  two  minutes.  In  about  half  an 
hour  a  gradual  decline  takes  place 
and  the  heart  soon  returns  to  its 
usual  state,  and  continues  to  beat  as 
quickly  and  powerfully  as  before. 
Just  as  the  pulse  rises,  a  slight  giddi- 
ness is  often  perceptible.  Usually 
these  will  be  the  whole  of  the  symp- 
toms; but  in  wxak  and  delicate 
adults,  a  feeling  of  dryness  of  the 
mouth  and  throat,  and,  at  the  end  of 
an  hour  or  two,  a  slight  dilatation  of 
the  pupil,  in  a  subdued  light,  will  be 
superadded. 

When  i/eo  grain  (0.001  Gm.)  is 
used,  the  acceleration  of  the  pulse  will 
be  found  to  range  between  20  and  60 
beats,  the  rise  being  attended  by  con- 
siderable giddiness  and  waviness  of 
the  vision.  The  patient  walks  cau- 
tiously, and  with  an  inclination  to 
unsteadiness.  After  twenty  to  forty 
minutes  he  will  complain,  with  some 
huskiness  of  voice,  of  great  dryness 
of  the  throat  and  mouth,  and  the  an- 
terior part  of  the  tongue  or  the  whole 
of  the  dorsum,  excepting  a  wide 
margin,  will  be  found  dry,  brown,  and 
rough.  The  hard  palate,  and  in  many 
persons  the  soft  palate  also,  will  be 
perfectly  dry  and  glazed.  There  will 
be  more  or  less  somnolency,  and 
sometimes  a  little  flushing  of  the  face. 
The  dilatation  of  the  pupils  will 
amount  to  Vj  or  %  inch. 

The  efifects  of  Y^s  grain  (0.00135 
Gm. ;  a  slightly  toxic  dose)  are  as  fol- 
lows :  After  ten  or  fifteen  minutes  an 
acceleration  of  the  pulse  of  from  20 
to  70  beats;  no  apparent  change  in 
volume,  but  a  decided  increase  in  the 
force  of  the  cardiac  contractions  and 


of  the  arterial  tonus ;  a  general  diffu- 
sion of  warmth,  a  slight  throbbing 
or  heaving  sensation  in  the  carotids, 
and  a  feeling  of  pressure  under  the 
parietal  bones;  giddiness,  heaviness, 
drowsiness,  or  actual  sleep,  with 
great  tendency  to  dreamy  delirium, 
and,  in  women,  slight  occasional 
startings;  complete  dryness  of  the 
tongue,  roof  of  the  mouth,  and  soft 
palate,  extending  more  or  less  down 
the  pharynx  and  larynx,  rendering 
the  voice  husky,  and  often  inducing 
dry  cough  and  difficulty  in  swallow- 
ing; parched  lips,  occasional  dryness 
of  the  mucous  membranes  of  the  nose 
and  eyes,  and  increasing  dilatation  of 
the  pupils.  After  about  two  hours 
the  dryness  of  the  mouth  is  relieved 
by  the  appearance  of  a  viscid,  acid 
secretion  of  an  offensive  odor,  like  the 
sweat  of  the  feet ;  the  mouth  becomes 
foul  and  clammy,  and  a  bitter,  cop- 
pery taste  is  complained  of;  but  as 
moisture  returns  to  the  mouth,  the 
pulse  is  observed  to  fall,  and  it  now 
rapidly  regains  its  ordinary  rate  and 
character.  The  pupils  have  now 
reached  their  maximum  dilatation 
and  measure  about  Y^  inch;  but 
when  exposed  to  bright  light,  they 
will  still  contract  to  %  or  even  ys 
inch,  according  to  their  original  size. 
Slight  elevation  of  surface  tempera- 
ture is  noticed  during  the  action  of 
the  medicine,  rarely  exceeding  1°, 
and  a  still  less  elevation  of  the  in- 
ternal temperature  of  the  body.  No 
difference  will  be  observed  in  the  rate 
of  the  respiration,  except  (in  nervous 
women)  a  little  emotional  excitement 
on  the  sudden  accession  of  the  giddi- 
ness. The  breathing  will  be  tranquil, 
the  patient  occasionally  heaving  a 
deep  sigh,  and  still  oftener  taking  a 
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prolong-ed  yawn,  as  he  sits  still  in  a 
dull,  apathetic  or  drowsy  condition. 
After  the  pulse  has  resumed  its  ordi- 
nary rate,  and  the  mouth  has  become 
moist,  the  giddiness  and  drowsiness 
pass  off,  and  the  patient  appears  toler- 
ably lively  and  brisk  in  mind  and 
body.  Rut  he  will  himself  continue 
to  feel  for  some  hours  longer  such 
languor  of  body  and  mind  as  will 
render  him  disinclined  for,  or  even 
incapable  of,  active  bodily  or  mental 
exertion.  Slight  dimness  of  vision 
also  remains,  and  the  patient  is 
unable  to  thread  a  needle,  or  even  to 
read. 

If  larger  doses  be  given,  there  will 
be  superadded  a  distressing  fluttering 
sensation  in  the  cardiac  region,  slight 
delirium;  exquisite  sensibility  of 
hearing,  and  frequent  illusions  of  this 
sense  also ;  staggering,  or  complete 
inability  to  walk;  insomnia,  restless- 
ness, and  frequently  great  nervous 
agitation  of  mind  and  body.  Nausea 
and  headache  are  rare  and  exceptional 
consequences  of  the  subcutaneous  use 
of  atropine,  but  sometimes  follow 
when  it  is  given  by  the  stomach  in 
full  doses. 

Certain  conditions  modify  the 
action  of  atropine.  Children  are  more 
tolerant  of  the  drug  than  adults,  and 
in  this  respect  resemble  the  lower 
animals ;  and  while  acceleration  of 
the  pulse,  dilatation  of  the  pupils,  and 
dryness  of  the  mouth  are  more  readily 
induced  in  them,  cerebrospinal  effects 
— giddiness,  drowsiness,  sensory  illu- 
sions, and  unsteadiness  of  gait — are 
only  developed  after  a  very  large 
dose.  Pregnancy  appears  to  diminish 
the  activity  of  atropine.  The  weak, 
and  those  of  excitable  temperament, 
are  more  readily  and  powerfully  in- 


fluenced than  the  strong.  In  renal 
disease,  when  the  secretion  of  urine 
is  diminished,  or  only  moderate  in 
quantity,  the  eft'ects  of  atropine  are 
readily  induced  and  considerably  pro- 
longed;  in  persons  with  unusually 
active  kidneys  the  action  of  the  drug 
is  less  pronounced.  While  atropine 
in  contact  with  caustic  soda  and  pot- 
ash is  decomposed  in  the  course  of 
two  or  three  hours,  these  bodies  have 
no  power  of  annulling  or  even  dimin- 
ishing the  action  of  the  alkaloid  with- 
in the  body.  Acids  have  no  particular 
influence  on  the  action  of  atropine. 
When  administered  by  the  stomach, 
the  action  of  the  drug  is  sometimes 
dela3'ed  for  two  hours,  and  then 
develops  suddenly. 

Atropine  passes  undiminished  and 
unchanged  through  the  blood,  and 
the  kidneys  are  active  in  its  elimina- 
tion from  the  minute  that  it  enters 
the  circulation  until  it  is  entirely  re- 
moved from  the  body.  After  a  full 
medicinal  dose,  between  two  or  three 
hours  are  required  for  this  purpose. 
The  presence  of  atropine  in  the  renal 
secretion  after  taking  the  drug  may 
be  demonstrated  by  dropping  one  or 
two  drops  of  the  urine  within  the  eye- 
lids of  another  person  or  animal  at 
intervals  of  ten  to  twenty  minutes  for 
two  or  three  hours  and  noticing  its 
dilating  action  on  the  pupils.  The 
atropine  may  be  separated  from  the 
urine  by  shaking  the  latter  with  a 
quantity  of  chloroform  equal  to  a 
sixth  of  its  bulk,  and  separating  the 
chloroform,  or  allowing  it  to  evap- 
orate spontaneously.  The  remaining 
stain  is  dissolved  in  a  few  drops  of 
water,  and  a  drop  placed  within  the 
eyelids.  The  %6  grain  (0.00067  Gm.) 
of    atropine    sulphate     (sufficient    to 
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kill  an  infant)  may  thus  be  easily  de- 
tected in  the  urine. 

The  action  of  atropine  in  thera- 
peutic doses  on  the  sympathetic  nerv- 
ous system  and  the  circulation  is,  we 
have  seen,  that  of  a  direct  and  power- 
ful stimulant.  During  the  operation 
of  medicinal  doses  the  heart  contracts 
with  increasing  vigor,  the  arteries 
increase  in  tone  and  volume,  the 
capillary  system  is  also  stimulated, 
and  a  diffused  warmth  is  felt  through- 
out the  body.  If  the  dose  be  excess- 
ive, overstimulation  is  produced  and 
signs  of  exhaustion  are  soon  manifest. 

[The  personal  view  that  therapeutic 
closes  increase  the  volnme  of  arterial  blood 
supplied  to  the  tissues,  while  toxic  doses 
decrease  this  arterial  supply,  is  well  ex- 
emplified in  this  brief  summary  of  its 
action  en  the  cardiovascular  system. 
C.  E.  DE  M.  S.] 

The  skin  becomes  the  seat  of  a 
sensation  of  warmth  followed  by  a 
temporary  blush,  and  in  children  and 
adults  of  light  complexion  is  some- 
times followed  b}^  a  scarlet  suffusion, 
described  b}^  some  as  a  "scarlatinous 
rash."  In  persons  subject  to  vascular 
irritation  of  the  skin  the  redness  re- 
mains and  its  disappearance  may  be 
attended  with  slight  roughness  and 
desquamation. 

[Harley  states  that  the  general  effect  of 
atropine  on  the  circulation  predisposes  to 
sweating;  but  other  authorities  ascribe  to 
atropine  a  strong  inhibitory  action  over 
the  sweat-glands.  We  have  here  another 
example  of  the  process  of  primary  hyper- 
emia of  the  sweat-glands  and  increased 
secretory  activity  and  of  the  secondary 
inhibition — by  constriction  of  their  arte- 
rioles— of  the  sweat-secreting  mechanism. 
C.  E.  DE  M.  S.] 

In  its  action  on  the  cerebrospinal 
system  the  general  effects  of  atropine 
resemble  those  of  opium  in  that  it  is 
both  an  excitant  and  hypnotic,  but  the 


soporific  effect  is  less  marked,  and 
coma,  if  it  occurs,  must  be  considered 
a  remote  consequence  rather  than  a 
direct  effect  of  the  action  of  the  drug. 
After  large  doses  insomnia  and  de- 
lirium arise  and  poisonous  doses 
prolong  these  effects  for  hours,  and 
coma  gradually  supervenes.  Head- 
ache, vertigo,  illusions,  hallucina- 
tions, a  busy  delirium,  and  sometimes 
somnolence  are  produced  by  large 
doses :  more  or  less  anesthesia  of  the 
sensory  centers  of  the  cerebrum.  The 
action  on  the  motor  centers  and  the 
spinal  cord  is  comparatively  slight. 
The  corpora  striata  participate  both 
in  the  hypnotic  and  in  the  excitant 
effects.  Giddiness  and  muscular 
weakness,  with  inability  for  exer- 
tion, accompany  the  hypnotic  effect, 
while  restlessness  and  insomnia  occur 
when  the  hypnosis  is  overruled  by  the 
excitant  action.  The  spinal  cord  is 
least  of  all  affected  by  atropine. 

ATROPINE  POISONING.— This 
may  be  produced  either  by  the  in- 
gested alkaloid  itself  or  by  any  of 
the  crude  drugs  containing  it,  espe- 
cially belladonna.  It  can  also  occur, 
and  frequently  does,  owing  to  the 
large  doses  dropped  into  the  eyes  by 
ophthalmologists,  by  absorption  from 
the  e5^e,  and  also  from  the  skin  when, 
for  instance,  an  excessive  quantity  of 
the  belladonna  ointment  is  used. 

Case  of  supposed  death  from  atro- 
pine poisoning.  The  patient  was  a 
very  delicate  looking  child  aged  10 
months  who  had  suffered  from  con- 
vulsions most  of  this  time.  First 
of  all  3  drops  of  a  1  per  cent,  solu- 
tion of  atropine  were  put  in  the  eyes, 
which  did  not  dilate  the  pupils  fully. 
More  atropine  was  applied,  but  dur- 
ing the  thirty  hours  which  elapsed 
from  the  first  using  of  the  atropine 
only  7   drops  were  used.     The  tern- 
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perature  rose  to  105.6°.  The  pulse 
was  uncountable,  and  the  respirations 
12;  the  skin  was  red,  and  the  lips  had 
a  quantity  of  mucus  about  them.  In 
this  state  the  child  died.  Rockliffe 
(Brit.  Med.  Jour.,  June  21,  1902). 

Case  of  a  man  who,  because  of  a 
slight  cloudiness  in  the  center  of  the 
cornea,  the  result  of  the  application 
of  a  caustic,  or  of  granular  lids,  made 
use  of  a  solution  to  make  the  pupil 
larger,  so  that  he  might  see  around 
the  scar.  He  used  this  solution  for 
fourteen  years  with  good  effect,  so 
far  as  his  eyes  were  concerned,  but 
with  disastrous  results  to  his  health. 
Under  an  appropriate  treatment  the 
patient  made  a  complete  recovery. 
Tyrrell  (N.  Y.  Med.  Jour.,  Aug.  11, 
1906). 

The  writer  has  often  observed 
evanescent  erj^thema  of  the  face, 
chest,  and  abdomen  follow  instilla- 
tions of  0.5  to  1  per  cent,  aqueous 
solution  of  atropine  in  children  aged 
between  2  and  7  years.  Prostration 
or  delirium,  so  frequently  noted  in 
adults,  was  never  observed.  In  some 
children  the  erythema  regularly  fol- 
lowed each  instillation.  Most  of  the 
subjects  were  affected  with  phlyc- 
tenular ophthalmia,  arguing  a  reduced 
condition  of  the  system.  The  phe- 
nomena were  particularly  noted  dur- 
ing the  inflammatory  attacks,  much 
less  frequently  in  intervals  of  quies- 
cence. These  accidents  became  very 
infrequent  when  collyria  in  oil  were 
substituted  for  the  aqueous;  if  the 
latter  are  employed  the  lachrymal 
puncta  should  be  compressed  with 
the  finger.  Colin  (La  Clin.  Ophthal- 
mol.,  Dec.   10,   1910). 

The  likelihood  of  toxic  phenomena 
is  greater  when  the  alkaloid  is  admin- 
istered hypodermically  than  when 
given  by  the  mouth. 

The  early  signs  of  atropine  poison- 
ing, those  which  denote  the  so-called 
"physiological  limit,"  are :  dryness  of 
the  mouth  and  throat,  with  redness 
and   occasionally  pain;   dilatation   of 


the  pupils,  with  imperfect  vision;  a 
rapid,  high-tension  pulse,  and  hot, 
dry  skin.  These  signs  indicate  that 
the  drug  should  not  be  pushed  fur- 
ther. When  this  limit  is  exceeded, 
there  appears  an  erythematous  rash 
resembling  that  of  scarlet  fever  on 
the  face,  neck,  and  body,  often  ac- 
companied by  dysphagia,  a  sensation 
of  burning  in  the  throat,  and  hoarse- 
ness, the  patient  becoming  by  that 
time  very  restless.  Acceleration  of 
the  respiration,  extreme  rapidity  of 
the  pulse,  and  muscular  inco-ordina- 
tion,  with  more  or  less  increase  of 
the  reflexes,  then  develop.  A  promi- 
nent symptom  at  about  this  time  is 
delirium,  generally  with  noisy,  dis- 
connected talk  and  hallucinations,  oc- 
casionally with  violent  motor  excite- 
ment, and  even  convulsions,  leading 
finally  to  stupor. 

[This  typifies,  in  the  light  of  my  inter- 
pretation of  the  action  of  atropine,  the 
period  during  which  it  increases  violently 
the  propulsive  activity  of  the  arterioles, 
thus  driving  an  excessive  quantity  of  arte- 
rial blood  into  the  cellular  elements  of  all 
organs  and  causing  violent  hyperemia 
of  the  skin  (erythema),  brain  (delirium), 
spinal  cord,  and  peripheral  sensory  ele- 
ments (convulsions),  etc.     C.  E.  de  M.  S.] 

Three  cases  in  which  belladonna 
poisoning  followed  the  application  of 
belladonna  plasters.  The  symptoms 
were  typical.  In  the  case  of  2  of  the 
patients  the  symptoms  appeared  after 
a  few  days.  The  third  patient  showed 
evidences  of  poisoning  two  hours 
after  a  small  belladonna  plaster  had 
been  placed  on  the  chest.  Doland 
(Amer.  Jour.  Med.  Sci.,  April,  1906). 

More  or  less  generalized  eruptions 
not  only  occur  from  the  internal  ad- 
ministration of  belladonna  or  its 
•  alkaloid,  atropine,  but  also  from  ab- 
sorption through  the  skin  of  local 
applications  of  the  same.  The  skin 
does   not  have   to   be   broken  or   de- 
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nuded  of  epidermis  for  absorption  to 
take  place;  the  symptoms  of  poison- 
ing, however,  develop  much  sooner 
if  such  is  the  case.  The  great  ma- 
jority of  the  cases  exhibit  an  ery- 
thematous or  scarlatinal  type  of  erup- 
tion, which  is  more  frequently  found 
on  the  face  and  the  upper  portion  of 
the  body,  but  in  a  fair  number  of 
cases  the  outbreak  is  generalized. 
Gangrenous,  purpuric,  and  eczema- 
tous  eruptions  have  been  reported. 
Although  in  a  great  many  instances 
severe  symptoms  of  poisoning  are 
present,  the  eruption  may  be  unac- 
companied by  other  manifestations  of 
drug  absorption.  Mydriasis  is  a 
quite  constant  phenomenon;  in  a  few 
cases,  however,  the  pupils  were  only 
slightly  enlarged,  entirely  normal,  or 
unilaterally  dilated.  The  prognosis 
is  favorable;  only  1  death  occurred  in 
this  large  series  of  cases.  Belladonna 
or  atropine  may  produce  a  local 
eruption  from  the  local  irritant  effect. 
F.  C.  Knowles  (Amer.  Jour.  Med. 
ScL,  July,  1911). 

Two  cases  of  belladonna  poisoning 
which  presented  marked  mental  ex- 
citement. The  sudden  development 
of  illusions,  hallucinations,  and  de- 
lusions in  a  previously  healthy  person 
should  always  awaken  suspicion  of  a 
toxic  psychosis.  M.  Allen  Starr 
(Med.  Record,  June  10,  1911). 

Case  of  a  woman  25  years  old  who, 
in  her  third  pregnancy,  took  an  over- 
dose of  belladonna.  At  the  end  of 
the  seventh  month  she  again  drank  a 
tea  containing  leaves,  stems,  and  ber- 
ries of  Atropa  belladonna,  and  she  be- 
came ill,  there  being  vomiting,  dis- 
turbances of  vision,  and  hallucinations. 
After  recovery  the  fetal  movements 
became  feeble  and  finally  ceased.  At 
term  a  dead  child  was  born,  the 
placenta  showing  signs  of  protracted 
retention,  containing  numerous  lime 
incrustations,  and  showing  oblitera- 
tion of  all  branches  of  the  chorionic 
vessels.  G.  Mueller  (Wiener  med. 
Woch.,  Nu.  47,  S.  3026,  1911). 
In  spite  of  these  alarming-  symp- 
toms, which  may  end  in  death  in  from 


five  to  twenty  hours,  a  fatal  ending 
occurs  only  in  a  small  number  of  cases 
(about  12  per  cent.).  In  the  fatal 
cases  the  primary  respiratory  stim- 
ulation is  followed  by  depression  of 
the  respiratory  center;  the  circulation 
also  fails,  and  death  occurs  from 
asphyxia. 

[The  functional  arrest  of  the  respiratory 
center  is  due,  from  my  viewpoint,  to  the 
excessive  constriction — the  second  phase 
of  the  action  of  atropine  previously  re- 
ferred to — of  the  arterioles  and  the  result- 
ing ischemia  of  the  center.    C.  E.  de  M.  S.] 

TREATMENT  OF  ATROPINE 
POISONING.— The  best  antidote  is 
Lugol's  solution  (the  liquor  iodi 
compositus).  Tannic  acid,  30  grains 
(2  Gm.)  in  water,  or  vegetable  as- 
tringents containing  it,  including  tea, 
are  also  valuable.  The  first  step  is  to 
empty  the  stomach  with  the  stomach- 
tube,  or  by  means  of  an  emetic,  such 
as  apomorphine  (%o  grain — 0.006 
Gm.)  hypodermically  if  the  case  is  in 
the  first  stage.  When  the  asthenic 
stage  is  reached,  however,  zinc  sul- 
phate (>^  dram — 2  Gm.)  by  the 
mouth  or  mustard  (2  drams — 8  Gm.) 
in  lukewarm  water  is  safer.  Any  of 
the  physiological  antagonists  of  atro- 
pine, such  as  pilocarpine  or  physo- 
stigmine,  may  be  cautiously  given, 
but  only  in  the  early  stages.  Mor- 
phine is  often  recommended  as  an 
antidote,  but  the  dose  usually  given, 
%  grain  (0.016  Gm.),  should  not 
be  repeated,  since  it  is  not,  as  gen- 
erally taught,  a  true  antagonist  of 
belladonna,  serving  chiefly  to  prevent 
or  quiet  the  delirium,  which  is  also 
relieved  by  an  ice-bag  over  the  head. 
Morphine  does  not  save  life  even 
in  mild  cases  of  belladonna  or  atro- 
pine poisoning.  When  the  dose  of 
the  latter  is  sufficient  to  initiate  the 
paralyzing  phenomena  in  the  nervous 
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system  morphine  is  a  dangerous 
agent.  It  is  especially  contraindi- 
cated  wlion  the  case  is  comatose. 
Morphine  on  the  whole  should  not  be 
regarded  as  antagonistic  of  atropine. 
Roch  (Revue  medicale  de  la  Suisse 
romande,  Feb.  20,  1908). 

Pilocarpine,  J4  gi"ain  (0.016  Gm)  ; 
or  physostigmine,  %o  grain  (0.002 
Gm.),  may  also  be  employed  to  coun- 
teract the  secretory  paralysis,  cardiac 
acceleration,  and  pupillary  dilatation 
caused  by  atropine — aside  from  the 
true  toxic  effects.  During-  the  period 
of  excitement,  ether  or  chloroform 
may  be  required. 

Six  cases  of  belladonna  or  hyoscy- 
amine  poisoning,  all  terminating  in 
recovery.  The  atropine  was  taken  in- 
ternally by  mistake  in  4  instances. 
In  the  fifth,  eczema  in  a  child 
was  treated  with  a  lotion  prescribed 
for  the  mother's  rheumatic  pains, 
followed  b}^  symptoms  of  atropine 
poisoning  on  the  part  of  the  child.  In 
the  sixth  case,  a  physician  prescribed 
atropine  suppositories  in  mistake  for 
belladonna.  The  woman  presented 
the  typical  picture  of  atropine  poison- 
ing when  seen  soon  after  she  had 
used  the  suppositories.  The  atropine 
in  the  stomach  should  be  removed  by 
emetics,  followed  by  lavage  after  an 
injection  of  morphine.  Purgatives 
and  enemas  are  also  useful  in  case  the 
poison  was  taken  by  the  mouth.  If 
injected,  the  place  of  injection  should 
be  cut  into  and  the  -blood  squeezed 
out.  Potassium  permanganate  is  said 
to  be  a  chemical  antidote  to  atropine. 
The  lavage  can  be  done  with  water 
tinted  with  the  permanganate  to  a 
pale  bluish  pink;  the  permanganate 
can  be  given  internally  in  spoonfuls 
of  a  0.25  to  0.5  per  cent,  solution. 
Husemann  recommends  administra- 
tion of  tannin,  and  others  iodine  and 
potassium  iodide.  Morphine  is  ex- 
tremely valuable,  but  it  has  no  action 
on  the  heart,  and  in  case  of  stupor, 
coma,  or  paralysis  it  may  do  actual 
harm.  In  such  cases  black  coffee, 
camphor,  caffeine,  stimulation  of  the 


skin,  etc.,  are  indicated.  The  nervous- 
ness and  insomnia  are  best  combated 
by  tepid  baths,  and  the  patient  should 
drink  as  copiously  as  possible.  A 
large  proportion  of  the  atropine 
poisonings  on  record  were  due  to 
carelessness  in  prescribing.  Lobl 
(Wiener  klin.  Woch.,  Bd.  xviii,  Nu. 
34,  1905). 

Case  of  poisoning  in  a  child  of  2 
years  in  which  there  was  a  scarlet 
eruption  very  closely  resembling 
that  of  scarlet  fever.  The  tempera- 
ture was  normal;  pulse,  180;  pupils 
dilated  and  did  not  contract  to  light. 
The  skin  was  dry;  also  the  lips  and 
tongue.  It  was  quite  clear  that  the 
child  had  taken  an  aqueous  solution  of 
atropine.  She  was  quite  nervous  and 
fretful  and  seemed,  by  the  twitching 
of  the  arms  and  legs,  to  be  on  the 
verge  of  a  convulsion. 

Treatment  consisted  of  giving  pare- 
goric, >2  dram  (2  Gm.),  which  soon 
quieted  the  child.  It  did  not  seem 
advisable  to  give  an  emetic,  as  the 
child  had  taken  the  poison  some  two 
hours  previously.  A  solution  of  pare- 
goric was  left  containing  15  minims 
(1  c.c.)  to  the  dose  to  be  given  every 
two  hours  if  the  child  became  very 
restless.  Two  hours  later  the  writer 
was  called  again,  and  remained  all 
night  at  the  bedside,  and  despite  the 
administration  of  15  drops  (1  c.c.)  of 
paregoric  every  hour  the  child  did 
not  sleep  till  near  morning.  Then  he 
started  with  2-grain  (0.13  Gm.)  doses 
of  tannic  acid  every  two  hours.  The 
child  soon  fell  into  a  quiet  sleep,  and 
in  twenty-four  hours  from  taking  the 
drug  was  in  a  normal  condition.  C. 
A.  White  (Med.  World,  Oct.,  1911). 

During  the  second  stage,  that  of 
circulatory  and  respiratory  depres- 
sion, external  heat,  stimulants,  such 
as  caffeine  sodiobenzoate,  strychnine, 
digitalin,  etc.,  are  indicated.  Artifi- 
cial respiration  and  hypodermoclysis 
of  saline  solution,  or  better  intraven- 
ous infusion  of  the  latter,  are  of  great 
assistance,  especially  when  we  take 
into  account  the  tendency  to  recovery 
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if  life  can  be  prolong-ed  long  enough 
by  artificial  means. 

Retention  of  the  urine  being  the 
rule  in  these  cases,  owing  to  paralysis 
of  the  bladder,  the  urine  should  be 
drawn  with  the  catheter  when  six  or 
eight  hours  haA^e  elapsed  without 
urination. 

THERAPEUTICS.  —  External 
Uses. — Belladonna  liniment,  plaster, 
and  ointment  are  often  employed  to 
relieve  pain,  as  local  applications  to 
painful  areas.  As  the  drug  has  to  be 
used  rather  freeh^  to  get  good  results, 
some  care  is  necessary  to  avoid  gen- 
eral intoxication  from  absorption, 
especially  in  fair  women  and  in  chil- 
dren, owing  to  the  thinness  of  their 
skin,  or  if  the  application  is  made 
where  the  skin  is  broken. 

The  plaster  is  very  useful  when 
applied  over  the  seat  of  pain  in 
rheumatism,  especially  lumbago,  neu- 
ralgia, or  when  abdominal  pain  or 
cardialgia  is  only  moderately  severe. 
The  ointment  is  also  helpful  when  ap- 
plied over  chronically  inflamed  joints, 
oncoming  boils,  or  other  localized  in- 
flammatory foci.  In  painful  hemor- 
rhoids the  following  ointment  is  very 
helpful : — 

I^  Cocaine  hydro- 
chloride        gr.  ij    (0.13  Gm.). 

Extract   of  bella- 
donna leaves   ...    Sj    (4  Gm.). 
Extract   of   hama- 

melis  3ij    (8  Gm.) . 

Petrolatum  oj    (31  Gm.). 

Ointment  to  be  applied  locally. 

In  anal  fissure  the  same  ointment 
serves  both  to  relieve  pain  and  reduce 
spasm  of  the  sphincter  ani,  a  trouble- 
some feature  of  these  cases.  The 
liniment  or  ointment  of  belladonna  is 
very  helpful  when  applied  over  swol- 
len    lymphatic,     parotid^     or     other 


glands.  It  relieves  the  pain  in 
sprains.  The  application  of  a  mild 
sinapism,  to  redden  the  skin  slightly, 
will  increase  the  efficiency  of  the 
belladonna.  In  blepharospasm  the 
extract  or  ointment  may  be  rubbed  on 
to  the  eyelids  externally. 

When  the  mammary  glands  are 
swollen  or  tender,  either  early  in  lac- 
tation or  later,  when  we  wish  to 
arrest  lactation  (on  death  or  removal 
of  infant  or  weaning),  atropine  [4 
grains  (0.26  Gm.)  to  1  ounce  (31  Gm.) 
of  rose  water]  is  a  clean  and  efficient 
remedy  to  apply  to  the  glands.  The 
gland  is  first  cleaned  with  soap  and 
warm  water,  carefully  dried,  and  the 
solution  of  atropine  applied  to  the 
surface  (avoiding  the  nipple  and  the 
areola)  with  a  camel's  hair  brush  and 
allowed  to  dry.  The  glands  should 
then  be  drawn  upward  and  inward 
(to  take  off  weight  and  tension)  and 
retained  by  means  of  a  proper  band- 
age. If  preferred,  the  breast  may  be 
enveloped  in  lint  wetted  with  the 
above  solution.  If  the  pupils  dilate 
and  the  mouth  becomes  dry,  the  ap- 
plication should  be  removed. 

In  ophthalmology  atropine  is  em- 
plo3'ed  a  great  deal  locally  not  only 
as  a  therapeutic  agent,  but  as  an  im- 
portant aid  in  diagnosis.  A  couple 
of  drops  of  a  4  grain  (0.26  Gm.)  to 
the  ounce  (31  Gm.)  solution  of  atro- 
pine dropped  in  the  eye  causes  com- 
plete pupillary  dilatation  in  about 
twenty  minutes  and  complete  loss  of 
the  power  of  accommodation  in  one 
and  one-half  hours.  The  effect  on 
the  pupil  persists  a  number  of  days, 
while  on  the  ciliary  muscle  it  may 
even  last  two  weeks.  In  many  per- 
sons the  atropine  is  absorbed  suffi- 
ciently   into   the   general    system    to 
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cause  unpleasant  dryness  of  the 
mouth,  anorexia,  i.e.,  the  full  physio- 
logical effects  of  the  drug.  A  much 
weaker  solution  will  dilate  the  pupil 
than  is  required  to  paralyze  the  ciliary 
muscle. 

Atropine  dilates  the  pupil  and  ren- 
ders accommodation  impossible  by 
paralyzing  the  ciliary  muscles.  Its 
use  is  justifiable  in  cases  in  which 
growths  of  the  iris  are  to  be  attacked, 
or  contraction  of  the  ciliary  muscle 
to  be  restrained,  or  investigation  to 
be  made  concerning  the  conditions 
which  obtain  behind  the  iris.  It  is 
often  used  in  cases  in  which  not  one 
of  these  three  indications  is  present,' 
and  often  to  the  misfortune  of  the 
patient.  The  accommodation  often 
continues  to  be  paralyzed  long  after 
the  cause  for  producing  it  has  been 
removed.  Its  use  may  result  in  an 
attack  of  glaucoma,  an  old  solution 
may  cause  infection  through  slight 
defects  in  the  conjunctival  epithelium, 
repeated  instillations  may  cause  irri- 
tation of  the  connective  tissue,  and 
the  diminution  of  the  surface  of  the 
iris  diminishes  its  power  of  absorp- 
tion. Deutschmann  (Fortschritte  der 
Med.,  April  1,  1906). 

Atropine  is  preferable  to  homat- 
ropine,  having  many  advantages  over 
any  other  cycloplegic.  It  is  reliable, 
allows  more  time,  and  enforces  cil- 
iary rest,  though  it  is  admitted  that 
homatropine  is  more  convenient,  from 
the  short  duration  of  its  effect,  and 
is  reliable  in  about  75  per  cent,  of 
cases.  Gratiot  (Iowa  Med.  Jour., 
Nov.,  1907). 

The  uses  of  atropine  may  be  sum- 
marized as  follows:  L  To  dilate  the 
pupil,  in  order  to  facilitate  examina- 
tion of  the  retina  and  lens  (though 
for  this  purpose  more  rapidly  acting- 
m^^driatics,  such  as  homatropine,  are 
preferable).  2.  To  paralyze  accom- 
modation, so  that  the  refractive  con- 
dition of  the  eye  in  its  resting  state 
can  be  ascertained  and  proper  glasses 


prescril)ed.  3.  In  certain  inflamma- 
tory diseases  of  the  eye  to  give  it  rest 
by  paralyzing  its  muscles,  to  relieve 
local  pain,  or  prevent  blocking  up  of 
the  pupil  with  pus  and  adhesions  of 
the  iris  to  the  lens. 

Mild  solutions  [1  or  2  grains  (0.065 
or  0.13  Gm.)  to  1  ounce  (31  Gm.)]  in- 
stilled within  the  eyelids  generally 
give  prompt  relief  in  all  superficial 
inflammatory  conditions  of  the  eye  in 
which  pain,  tenderness,  and  photo- 
phobia are  present.  In  strumous  cor- 
neal ulcers  and  phlyctenular  keratitis 
(by  diminishing  photophobia  and 
blepharospasm  and  lessening  blood- 
supply)  a  few  drops  of  a  mild  solution 
[1  grain  (0.065  Gm.)  to  1  ounce  (31 
Gm.)]  two  or  three  times  daily  will 
give  relief.  In  syphilitic  iritis  where 
posterior  or  anterior  synechias  are  a 
frequent  complication,  early  and  con- 
stant dilatation  of  the  pupil  should  be 
secured  through  the  use  of  solutions 
of  atropine  [2  to  4  grains  (0.13  to 
0.26  Gm.)  to  1  ounce  (31  Gm.)].  At- 
ropine will  relieve  the  photophobia 
of  acute  conjunctivitis  and  also  that 
of  chronic  conjunctivitis  associated 
with  blepharitis  and  granular  lids,  if 
used  in  mild  solution  and  not  too 
frequently  applied. 

Internal  Uses. — Disorders  of  the 
Respiratory  Apparatus  are  often  bene- 
fited by  belladonna  or  atropine.  In 
acute  coryza  Avith  excessive  flow  of 
thin,  watery  secretion  a  small  dose  of 
atropine,  %oo  grain  (0.00033  Gm.), 
with  monobromated  camphor,  1  grain 
(0.065  Gm.)  every  two  or  three  hours, 
is  often  efficient. 

Atropine  is  able  to  abort  a  cold. 
The  dose  required  ranges  between  0.5 
and  1.5  mg.  (Ywo  and  %o  gr.).  This 
amount  of  atropine  sulphate  is  dis- 
solved in  a   glass   of   water   and   the 
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whole  sipped  in  the  course  of  an 
hour.  By  the  end  of  an  hour  or  two 
all  symptoms  have  vanished.  If  they 
reappear  the  next  day  the  dose  is  re- 
peated. Kohnstamm  (Therap.  der 
Gegenwart,  Bd.  xlvii,  Nu.  11,  1907). 

In  hay  fever  %2o  grain  (0.0005 
Gm.)  of  atropine  three  times  a  day 
until  shght  dryness  of  the  mouth  oc- 
curs is  sometimes  very  efficient,  espe- 
cially if  the  fumes  of  epinephrin  in- 
halant, 1 :  1000, — applied  with  an  oil 
atomizer, — or  epinephrin  ointment 
are  used  at  the  same  time. 

In  pharyngitis  with  increased  se- 
cretion similar  treatment  is  efficient; 
if  there  is  much  fever  1  drop  (0.06 
c.c.)  of  tincture  of  aconite  with  2 
drops  (0.12  c.c.)  of  tincture  of  bella- 
donna may  be  given  every  hour  or 
two.  Aphonia,  due  to  fatigue  of  the 
vocal  cords,  may  be  removed  very 
speedily  by  a  morning  and  evening 
dose  [1^20  to  %o  grain  (0.0005  to 
0.0008  Gm.)]  of  atropine;  hysterical 
aphonia  may  not  infrequently  be 
quickly  cured  in  the  same  way. 

Diseases  of  Alimentary  Tract. — - 
Various  gastrointestinal  disorders  are 
benefited  by  belladonna.  Gastric  hy- 
peracidity, when  unrelicA^ed  by  alka- 
line salts,  magnesia,  sodium  bicar- 
bonate, etc.,  usually  3delds  when 
atropine,  ^20  grain  (0.0005  Gm.),  is 
added  to  each  dose  of  the  latter. 
Gastralgia  and  the  pain  of  gastric 
ulcer  are  also  relicA^ed  by  atropine. 

In  gastric  ulcer  complicated  with 
hypersecretion  and  muscular  insuffi- 
ciency, the  writer  administered  atro- 
pine sulphate  by  injecting  1  mg. 
(%5  gr.)  morning  and  evening  h5^po- 
dermically.  The  treatment  is  begun 
with  fasting  for  a  few  days  and  fol- 
lowed with  the  diet  of  von  Leube, 
while  the  patient  keeps  perfect  rest. 
The  valuable  properties  of  the  atro- 
pine   are    attributed    to    its    antispas- 


modic and  narcotic  action.  In  a  short 
time  the  hypersecretion  ceases,  the 
acidity  diminishes,  the  insufficiency 
and  spasmodic  pyloric  contractions 
disappear.  D.  von  Tabora  (Miinch. 
med.  Woch.,  Nu.  38,  1908). 

Good  results  are  obtained  by  the 
use  of  atropine  in  the  treatment 
of  gastric  ulcer.  The  subjective 
symptoms,  especially  pain,  disappear 
quickly  after  beginning  the  treat- 
ment. Hyperacidity  and  hj'persecre- 
tion  are  less  quickly  influenced.  In 
the  writer's  cases  pyloric  stenosis 
due  to  cicatricial  contraction  was 
either  not  at  all  or  only  slightly  in- 
fluenced. The  writer  agrees  with  the 
view  of  Eissinger  and  Hess  that 
many  ulcer  cases  are  dependent  upon 
an  increased  vagus  tone.  This  in- 
creased vagus  tone  stimulates  the 
gastric  secretion  as  well  as  the  gas- 
tric musculature,  and  can  be  dimin- 
ished by  a  systematic  use  of  atro- 
pine. Schick  (Wiener  klin.  Woch., 
Bd.  xxiii,  S.  1229,  1910). 

An  old  formula  (Bartholow's)  is 
very  elhcient  in  such  cases : — 

:&  Atropine  sulph.   ...    gr.  V^  (0.013  Gm.). 

Zinc  sulph gr.  xxx   (2  Gm.). 

Distilled  water    ...    E]    (31   c.c). — M. 
From  3  to  5  drops  twice  or  thrice  a  day. 

The  same  combination  is  very 
effective  in  pyrosis  and  chronic  gas- 
tric catarrh.  Vomiting  of  pregnancy, 
spasmodic  vomiting,  or  spasm  of 
the  pylorus,  all  due  to  excessive 
motor  activity  of  the  stomach  and 
likewise  persistent  vomiting  in  sea- 
sickness, mav  all  be  relieved  by  the 
internal  administration  of  ^X20  grain 
(0.0005  Gm.)  of  atropine  sulphate,  in 
water,  before  meals;  if  the  stomach 
rebels,  the  atropine  may  be  given  in 
suppository,  or,  dissolved  in  chloro- 
form (1  to  96),  it  may  be  used  on  lint 
applied  to  the  epigastrium.  In  in- 
digestion with  severe  cohcky  pains, 
also  in  mushroom  and  ptomaine  poi- 
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soning,  belladonna  or  atropine  affords  ample,  in  which  a  child  was  collapsed 

marked  relief.  and  apparently  dying,  a  subcutaneous 

Habitual   constipation   may  be   re-  injection  of  atropine  revived  her  for  a 

lieved  by  %  to  ^^  j  grain  (0.01  to  0.03  time.     This  was  followed  by  relapse; 

Gm.)  of  the  extract  in  a  pill,  taken  at  but    another   injection    was    adminis- 

bedtime.  tered,    with    good    results,    the    child 

Added  to  other  purgatives  it  dimin-  recovering, 

ishes  their  griping  action,  and,  since  Spasmodic    Disorders. — These    are 

it     increases     peristalsis     and     allays  favorably    influenced    by    belladonna, 

spasm,    it    increases    their    efficiency.  It  seems  to  enhance  the  analgesic  action 

When    there    exists   a    torpor   of   the  of    the   opiates    in    spasmodic   neurosis 

lower  bow^el  aloin  is  a  valuable  addi-  attended  by  severe  pain. 

tion.     An  excellent  combination  is  In    pertussis    it    is    considered    one 

Ij  Aloin,  of  the  most  reliable  remedies.     It  is 

Ext.  nux  vomica,  not  adapted  to  all  cases,  but  is  most 

Resin  podophyllum,  effective  in  the  spasmodic  stage  and 

^  °^  ,"^,f , ^  ^'■-  /°;°^^  ^"'•^  in  those  cases  which  are  characterized 

Ext.  belladonna  ...    ^  gr.  (0.016  Gm.).  . 

,,  ,     ^    .,,      ,       ^       ,     ,  .  by  profuse  bronchial  secretion.     Une 

Make  2  pills;  1  or  2  at  bedtime.  -^    ^                                                     i      •           r 

may  emplov   an  aqueous   solution  oi 

Pyrosis   may  be   relieved   by   atro-  atropine  sulphate    (1   to  480),  giving 

pine  (i/ioe  grain— 0.00034  Gm.)  com-  2  to  4  drops   (0.12  to  0.24  c.c.)  at  a 

bined  with  5  drops  (0.3  c.c.)  of  dilute  ^^^^_      ^^^    tincture    of    belladonna 

muriatic  acid,  well  diluted  and  taken  ^^^^^^  ^^  ^-^^^^  -^  ^^^^^  ^f  f^^^^  3  to  5 

before  meals.  minims  (0.2  to  0.3  c.c.)  every  three  or 

In  lead  colic  belladonna,  like  opium,  ^^^^  j^^^^^^  stopping  when  there  is  a 
relieves  constipation  by  removing  the  perceptible    dilatation    of   the   pupils, 
intense  spasm  of  the  intestinal  mus-  ^^  ^^^^^  ^jj^l^^  reddening  of  the  skin, 
cles  which  causes  it.  ^j^^  drvness  of  the  throat  and  mouth 
In    cholera    infantum    atropine    is  ^av  be  relieved  bv  small  doses  of  the 
sometimes      efficient      where      other  -^^^-^^^^   ^^    5^,^11    doses    of   wine   of 
means  fail.     Bailey  noted  that  infants  jp^^^^  ^^.  antimonial  wine,  bv   occa- 
bore  atropine  well,  and  gave  almost  ^-^^^j   ^^^jj  ^^^^^  ^^  calomel,  or  by 
adult   doses   to    children   only   a   few  ammonium  chloride.    AVestbrook  sug- 
months  old,  combining  the  drug  with  ^.^^^^  ^^^^  following:— 
relatively   very   small   doses   of  mor- 
phine:   for  instance,  ^80  grain  (0.0008  ,'                ,,-     .        moA.n'i^^^ 
^                                        '  ^^^'  °            ^                             donna 3  to  5  mms.    (O.Zto  O.o  c.c). 

Gm.)    of    morphine    and    Y^rjo    grain  ^/„,„  1  dr.  (4  Gm.). 

(0.0004    Gm.)    of    atropine,    repeated  Syrup  of 

two,  three,  or  four  times  in  twenty-  Tohi 1  oz.  (31  c.c). 

four  hours,- making  the  adult  dose  of  ^"'''  2  oz.  (62  cc).-M. 

atropine.     This  w^as  found  to  control  Of  this  mixture  the  child  may  be 

the  phenomena  of  cholera  infantum,  given    a    teaspoonful    every    tw^o    or 

which  would  have  terminated  life  per-  three   hours,   day   and   night,   if  it  is 

haps  in  a  few  hours  without.     Lauder  awake.     When  the  spasm  is  marked 

Brunton  also  praises  atropine  in  this  and   very   frequent,   the   following  is 

disorder.     In  one  of  his  cases  for  ex-  used: — 
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I^  Tinct.  bella- 
donna      3  mins.    (0.2  c.c). 

Tinct.  cam- 
phorated 
opium    2  to  4  drs.  (8  to  16  c.c.)- 

Chloride   of 

ammonium.    1  dr.   (4  Gm.). 

Bromide   of 

ammonium.  2  drs.   (8  Gm.). 

Syrup  of  wild 
cherry  bark, 
enough,  to 
make    3  oz.  (93  c.c.).— M. 

Of  this  a  teaspoonful,  diluted,  is 
given  every  two  or  three  hours,  night 
and  da}^,  if  the  child  is  awake.  Forch- 
heimer  advocates  the  use  of  quinine 
in  conjunction  with  belladonna. 

Another  spasmodic  disorder  in 
which  belladonna,  i.e.,  atropine,  has 
been  found  helpful  is  tetanus.  It  is 
given  in  small  doses,  preferably  with 
morphine,  at  short  intervals. 

Two  cases  of  tetanus  in  which  at- 
ropine was  employed.  In  the  first 
case  ys  grain  (0.008  Gm.)  of  mor- 
phine combined  with  %oo  grain 
(0.0002  Gm.)  of  atropine  was  given 
by  the  mouth  every  two  hours  for 
three  doses  and  then  every  four 
hours.  From  the  first  dose  the 
spasms  markedly  decreased  in  fre- 
quency and  severity,  and  the  patient 
was  able  to  obtain  good  rest  at 
night.  In  about  four  weeks  the 
patient  was  up  and  about  the  house. 
In  addition,  small  doses  of  calomel 
and  sodium  sulphate  were  given  to 
keep  the  bowels  open,  and  the  wound 
was  dressed  with  hot  turpentine. 
The  second  case  was  a  colored  boy 
3  years  old  showing  well-marked 
trismus,  though  no  wound  could  be 
found.  He  had  stiffness  of  the  mus- 
cles of  the  body.  He  was  treated 
similarly,  but  with  smaller  doses,  and 
by  the  beginning  of  the  fourth  week 
all  symptoms  had  disappeared.  This 
treatment  was  repeated  in  many 
cases  of  tetanus  with  the  same  result. 
Confirmatory  of  the  use  of  atropine 
in  tetanus  is  the  fact  that  the  govern- 


ment veterinary  surgeons  employed 
large  doses  of  belladonna  with  small 
doses  of  morphine  in  treatment  of 
tetanus  in  animals,  and  that  a  fatal 
result  rarely  occurred.  R.  F.  Seco- 
resto   (Lancet,   May  21,  1910). 

In  asthma  and  in  the  dyspnea  which 
accompanies  emphysema  belladonna 
gives  great  relief.  During  attacks  of 
asthma,  due  largely  to  reflex  spasm 
and  narrowing  of  the  bronchioles, 
atropine  affords  relief  by  paralyzing 
the  motor  endings  of  the  vagus,  relax- 
ing spasm,  and  re-establishing  thereby 
free  respiration.  In  severe  attacks 
atropine  itself  may  be  injected  hypo- 
dermically  in  dosee  of  %20  to  %oo 
grain  (0.0005  to  0.00065  Gm.)  com- 
bined with  }i  grain  (0.016  Gm.)  mor- 
phine. 

After  the  paroxysm  is  relieved,  the 
effect  may  be  prolonged  by  internal 
medication.  Belladonna  leaves  may 
be  used  by  the  method  of  fumigation. 
The  leaves  previously  dipped  in  a 
saturated  solution  of  niter  and  then 
dried  may  be  burned  in  a  close  apart- 
ment, or  on  a  saucer,  the  fumes  being 
inhaled  from  a  paper  funnel  covering 
the  same.  Pastilles  made  of  bella- 
donna, stramonium,  poppy,  tobacco, 
etc.,  may  be  used.  An  excellent  for- 
mula is  Trousseau's  for  asthmatic 
cigarettes : — 

R.  Belladonna  leaves. .  5  grs.   (0.3  Gm.). 
Stramonium  leaves, 
Hyoscyamus  leaves, 

of  each    3  grs.   (0.2  Gm.). 

Extract   of   opium.  %  gr.   (0.013  Gm.). 

Cherry-laurel  water,  q.  s. 

The  leaves  are  moistened  with  a 
solution  of  the  opium  in  the  cherry- 
laurel  water,  and  when  dry  made  into 
a  cigarette.  Two  to  four  such  ciga- 
rettes may  be  smoked  daily. 

Belladonna  is  useful  in  the  treat- 
ment of  spasmodic  cough  and  in  spas- 
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niodic  croup,  gi\cn  between  the  par- 
oxysms ;  more  rapid  measures  are 
needed  for  the  relief  of  the  paroxysm 
itself.  Atropine  has  also  given  good 
results  in  the  initial  stage  of  influenza 
to  counteract  the  catarrhal  phenom- 
ena of  the  upper  respiratory  tract,  by 
restoring  the  circulatory  equilibrium 
of  the  respiratory  mucosa  through  its 
sympathetic  supply. 

In  the  treatment  of  enuresis,  no 
single  remedy  has  given  such  good 
and  uniform  results  in  suitable  cases 
as  belladonna.  This  distressing  ail- 
ment may  be  caused  by  hyperacidity 
of  the  urine,  relaxed  condition  of  the 
sphincter  vesicae,  or  b}'  an  irritable 
condition  of  the  vesical  mucous  mem- 
brane ;  belladonna  gives  prompt  relief 
in  the  two  last-named  conditions.  In 
male  children  phimosis,  accompanied 
often  by  adhesion  of  the  prepuce  to 
the  glans  penis  and  retained  smegma, 
is  a  frequent  cause  of  enuresis ;  in 
these  circumcision,  and  not  bella- 
donna, is  indicated.  Again,  the  pres- 
ence of  ascarides  may  be  sufficient  to 
cause  nocturnal  incontinence,  espe- 
cially in  female  infants  and  children  ; 
here  again  belladonna  is  of  no  avail. 
In  suitable  cases,  as  indicated  above, 
atropine,  in  solution  or  in  tablets,  is 
best  suited  for  internal  administra- 
tion. Beginning  wath  a  small  dose 
at  bedtime,  the  dose  is  graduall}-  in- 
creased until  systemic  effects  are  pro- 
duced. It  must  be  remembered  that 
as  regards  children  generally  too  lit- 
tle of  the  drug  is  given.  After  the 
relief  or  cure  of  incontinence  the  best 
results  are  obtained  by  continuing  the 
use  of  the  drug  for  several  wrecks,  in 
diminishing  doses,  with  an  occasional 
intermission  of  one  to  three  days,  dur- 
ing- which  time  it  is  not  given.     This 


ad\'ice   holds   good   in  treating   spas- 
modic disorders  generally. 

In  spasmodic  conditions  of  the  rec- 
tum or  rectal  spasm  associated  with 
fissure,  hemorrhoids,  cancer,  chronic 
constipation,  etc.,  a  small  suppository 
(6  to  10  grains— 0.39  to  0.65  Gm.). 
containing  from  ^  to  ^^  grain  (0.016 
to  0.032  Gm.)  of  the  extract,  intro- 
duced well  up  into  the  rectum  beyond 
the  internal  sphincter,  gives  great 
relief. 

In  intestinal  obstruction  or  volvulus 
relief  sometimes  follows  elevation  of 
the  pelvis  on  a  firm  pillow  so  as  to 
allow  gravity  to  act  toward  the 
thorax,  especial!}'  when  combined 
with  starvation,  and  the  use  of  bella- 
donna and  opium  (Thomas  Bryant). 
High  enemas  or  bowel  flushing 
enhance  the  chances  of  recovery 
(Stokes). 

Nervous  Disorders.  —  In  uterine 
pain  attended  by  hyperemia,  spasm, 
or  dysmenorrhea,  a  larger  suppository 
(30  to  60  grains— 1.94  to  3.88  Gm.), 
containing-  from  5^  to  1  grain  (0.032 
to  0.065  Gm.)  of  the  solid  extract,  may 
be  introduced  high  up  within  the 
vagina  and  retained  by  means  of  a 
tampon  of  non-absorbent  cotton,  at 
night.  In  dysmenorrhea  the  injection 
of  atropine  into  the  cervical  canal  has 
also  been  found  helpful. 

Report  of  several  cases  of  dys- 
menorrhea in  which  injection  into  the 
cervical  canal  of  1  mg.  (%5  gr.)  of 
atropine  dissolved  in  1  c.c.  (15  min- 
ims) of  water  arrested  at  once  the 
colic  spasms  in  the  uterus  or  pre- 
vented their  development.  If  there 
is  no  speculum  or  syringe  at  hand  the 
same  effect  can  be  realized  by  intro- 
ducing a  small  cotton  wad  moistened 
with  a  1  per  cent,  solution  of  atropine 
and  pressing  far  back  against  the  pos- 
terior vault  of  the  vagina.  This  sim- 
ple  measure   has   proved  effectual  in 
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the  writer's  experience  of  fifteen 
years.  Drenkahn  (Zeit.  f.  Gyn., 
xxxiv,  Nu.  47,  S.  1529,  1911). 

Atropine  gives  very  satisfactory 
results  in  neuralgia,  especially  in  neu- 
ralgia of  the  trigeminus,  and  in  sci- 
atica. In  the  former,  a  solution  of 
the  drug  may  be  applied  externally 
over  the  painful  area,  or  instilled  with- 
in the  eyelids,  or  injected  not  subcu- 
taneously,  but  deeply,  into  the  tissues 
in  the  neighborhood  of  the  affected 
nerve-trunk.  In  sciatica  the  last 
method  is  the  best.  The  largest  dose 
compatible  with  the  safety  of  the 
patient  must  be  used  (generally  %oo 
to  i/eo  grain— 0.00065  to  0.0011  Gm.), 
and  decided  curative  results  may  be 
expected  if  the  injection  is  made 
straight  to  the  nerve  b}^  introducing 
the  hypodermic  needle  perpendicu- 
larly through  the  overlying  tissues. 
The  ointment  or  plaster  of  belladonna 
is  a  useful  application  in  neuralgia  of 
various  forms  (mammary,  intercostal, 
cervicodorsal,  etc.).  A  few  drops  of 
aconite  used  to  moisten  the  surface 
of  a  belladonna  plaster  before  apply- 
ing will  in  most  cases  increase  its 
efficiency.  Earache,  when  neuralgic 
in  character  and  not  produced  by 
pressure  of  pus  against  the  tym- 
panum, may  be  relieved  by  instilling 
a  few  drops  of  a  solution  of  atropine 
previously  warmed.  Periuterine  and 
dysmenorrheal  neuralgias  are  relieved 
by  deep  hypodermic  injections  of  atro- 
pine in  solution.  Muscular  cramp 
from  injuries  to  the  nerve-trunk  are 
often  relieved  by  atropine  injected 
into  the  substance  of  the  affected 
muscle.  Hepatic,  intestinal,  uterine, 
and  renal  colic  may  be  relieved  by" 
hypodermic  injections  of  atropine, 
but  the  best  results  are  reached  wdien 
morphine  and  atropine  are  combined. 


Vaginismus  has  been  relieved  by  the 
topical  use  of  pledgets  of  lint  wet 
with  a  mild  solution  of  atropine. 

The  insomnia  of  mental  disorders 
and  of  delirium  tremens  may  be  over- 
come by  the  hypodermic  injection  of 
atropine  when  the  following  indica- 
tions for  its  use  are  present:  Coma 
vigil,  great  restlessness,  weak  heart, 
cold  surface,  cyanosis,  clammy  sweat. 
When  there  is  a  condition  of  hyper- 
emia of  the  cerebrospinal  centers  (ex- 
citement with  elevated  pulse  rate  and 
increased  arterial  tension)  atropine 
can  only  do  harm. 

Since  atropine  stimulates  the  heart 
and  increases  the  blood-pressure,  we 
find  it  useful  in  moderate  doses  in  the 
collapse  of  fcA'ers,  cholera,  sunstroke, 
and  cardiac  syncope.     The  dangerous 
exhaustion  consequent  upon  colliqua- 
tive diarrhea  and  internal  hemorrhage 
indicate    the    use     of    atropine.       In 
congestive  chill  due  to  malaria,  atro- 
pine will  sometimes  save  the  patient 
after  all  other  measures  have  failed. 
In  the  congestive  chill  of  malaria, 
especially  when  the  skin  is  blue,  cold, 
and    moist,     belladonna     found    very 
valuable.     In  a  desperate  case,  having 
exhausted  classic  remedies,  the  writer 
dissolved    ^4    grain    (0.016    Gm.)     of 
solid  extract   of  belladonna  in  a  few 
drops  of  water,  and  gave  it  hypoder- 
mically.    Waiting  an  hour  and  seeing 
the    patient    no    worse,    he    gave    a 
second  dose.     In  twenty  minutes,  the 
pulse  and  general  conditions  showing 
signs  of  improvement,  he  made  ready 
and  gave  the  third  dose.     Soon  after 
this  the  patient  became  conscious,  re- 
acting   nicely.      Since    that    time    the 
writer   treated   several   cases,    always 
with  success,  latterly  substituting  at- 
ropine   sulphate    for    the    belladonna. 
Having    learned    that    the    medicine 
does  no  harm,  only  good,  he  now  be- 
gins more  boldly,  giving,  at  first,  %o 
grain    (0.001    Gm.)    of    atropine    sul- 
phate, and  more  in  twenty  or  thirty 
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iriiiuites  if  no  very  decided  effects  are 
produced.  In  some  of  his  later  cases 
the  writer  supplemented  the  atropine 
with  a  good  dose  of  strychnine  sul- 
phate, say  1/30  or  %o  grain  (0.002  or 
0.003  Gm.).  Under  this  medication, 
and  generally  in  a  few  minutes,  re- 
action occurs,  and  vomiting  and  purg- 
ing cease.  I.  L.  Van  Zaudt  (Texas 
State  Jour,  of  Med.,  Jan.,  1910). 

It  is  also  valuable  for  the  preven- 
tion of  shock  during  operative  proce- 
dures with  anesthesia.  Atropine — ^5 
to  1/100  g-i-ain  (0.00085  to  0.00065  Gm.) 
given  before  the  administration  of 
ether — reduces  the  chances  of  shock. 
By  promoting  contraction  of  the 
arteries,  it  antagonizes  the  dangerous 
fall  of  blood-pressure  produced  by 
chloroform.  It  may  be  used  by  intra- 
vascular, h3^podermic,  or  intravenous 
injection. 

Hemorrhagic  Disorders. — Atropine 
has  been  highly  recommended  in 
many  disorders  characterized  by  an 
undue  flow  of  blood.  In  metrorrhagia 
■K20  gi'ain  (0.0005  Gm.)  twice  daily 
with  tamponing  is  A^ery  efficient. 
In  menorrhagia,  post-partum  hemor- 
rhage, and  hematemesis  in  tuber- 
culosis, the  same  dose,  given  h3po- 
dermicall}^,  but  at  shorter  intervals, 
has  also  given  excellent  results. 

In  2  cases  witnessed  by  the  writer 
nothing  was  able  to  arrest  severe 
hemoptysis  until  atropine  was  in- 
jected subcutaneously,  when  the  blood 
rapidly  disappeared  from  the  sputa. 
The  doses  were  from  0.0002  to  0.0006 
Gm.  (%oo  to  Moo  gr.)  of  atropine,  re- 
peated on  six  consecutive  days.  One 
patient  had  been  ineffectually  treated 
with  innumerable  measures,  includ- 
ing ergotin,  hj^drastis,  morphine,  liq. 
ferri  se&quichloridi,  and  turpentine, 
before  atropine  was  tried,  the  rebel- 
lious hemorrhages  from  the  lungs 
threatening  speedy  death.  W.  O. 
Woltke  (Med.  Obozryenie,  vol.  Ixi, 
No.  2,   1905). 


After  studying  the  reports  of  many 
physicians  with  reference  to  the 
clinical  results,  the  writer  concludes 
that  atropine  is  of  considera1)le  value 
in  hemorrhage.  In  full  doses  it 
has  been  successful  in  controlling 
menorrhagia,  metrorrhagia,  post-par- 
tum hemorrhage,  hemophilia,  intes- 
tinal hemorrhage,  hemorrhage  follow- 
ing abortion,  and  hematemesis.  By 
stimulation  of  the  vasodilators  blood 
would  be  drawn  into  the  capillaries 
and  emptied  out  of  the  veins.  W.  F. 
Waugh  (Med.  Record,  Nov.  27,  1909). 

The  night-sweats  of  phthisis  may 
be  checked  by  the  subcutaneous  in- 
jection of  atropine;  %o  gi'ain  (0.0011 
Gm.)  at  bedtime  is  usually  required. 
The  copious  perspiration  induced  by 
drugs  such  as  pilocarpine,  opium, 
alcohol,  and  other  diaphoretics,  may 
be  checked  by  the  use  of  atropine. 

Belladonna  is  useful  in  certain 
affections  of  the  skin,  in  the  cutane- 
ous neuroses,  prurigo,  herpes  zoster, 
erythema,  and  eczema.  Sufficiently 
large  doses  to  maintain  a  mild  physio- 
logical action  must  be  used.  Hyper- 
idrosis  and  unilateral  sweating  are 
arrested  by  the  internal  or  by  the 
local  application  of  the  belladonna 
preparations.  According  to  Liegeois, 
extract  of  belladonna  in  doses  of  from 
%3  to  Ys  grain  (0.01  to  0.021  Gm.)  is 
the  best  remedy  in  chronic  urticaria, 
which  appears  to  be  due  to  an  acute 
edema  of  the  connective  tissue  of  the 
skin  as  the  result  of  active  vasomotor 
dilatation.  For'  the  pruritus  of  lichen, 
Brocq  gives  fractional  doses  of  tinc- 
ture of  belladonna  :  1  to  4  drops  (0.06 
to  0.24  c.c.)  three  times  a.  day. 

Atropine  in  solution  (4  grains  to  1 
ounce — 0.26  to  31  Gm.)  may  be  ap- 
plied externally  in  all  painful  and 
congested  conditions  of  the  skin. 
Erythematous  dermatitis,  erysipelas 
simplex,  pruritus  of  the  vulva,  and  fis- 
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sure,  etc.,  may  be  relieved  in  this  way. 
The  pain  of  cancerous  infiltrations  of 
the  skin  may  be  relieved  by  painting- 
the  surface  with  an  atropine  solution, 
and,  when  the  skin  has  become  dis- 
integrated through  sloughing,  lint 
dipped  in  a  weak  solution  of  atropine 
and  applied  to  the  surface  gives  re- 
lief. The  troublesome  pruritus  of 
icterus  or  diabetes  is  best  dealt  with 
by  calmative  applications  such  as  a 
flannel  compress  saturated  with  a 
solution  of  atropine,  1  to  500,  covered 
with  a  sheet  of  oiled  silk,  according  to 
Besnier. 

Antidotal  Uses. — In  opium  poison- 
ing atropine  is  useful  in  doses  suffi- 
cient to  stimulate  the  circulation  and 
respiration,  whereby  the  secretion  of 
urine  is  increased  and  the  elimination 
of  the  poison  hastened.  For  this  pur- 
pose i/so  to  i/eo  grain  (0.0008  to  0.001 
Gm.)  may  be  given  hypodermically 
every  hour  or  two,  according  to  the 
gravity  of  the  symptoms  and  the  re- 
sponse of  the  nervous  system  to  the 
remedy.  The  same  remarks  apply  to 
the  treatment  of  poisoning  by  calabar 
bean  (physostigmine,  eserine),  for 
which  atropine  is  a  more  decided 
antidote.  The  tinnitus  due  to  quinine 
is  considerably  diminished  by  adding 
enough  atropine  to  each  dose  of 
quinine  to  aggregate  per  day  not 
more  than  %20  grain  (0.0005  Gm.). 
It  has  likewise  been  found  to  dimin- 
ish the  secretion  of  bronchial  mucus 
during  ether  anesthesia,  thus  facilitat- 
ing respiration  and  reducing-  postanes- 
thetic vomiting. 

Ati-opine  is  of  value  as  an  antidote 
in  morphine  poisoning,  but  only  be- 
fore the  third  stage,  and  then  only 
when  given  in  small  or  moderate 
doses.  Even  here  its  usefulness  is 
practically   limited   to   a   possible   ex- 


citation of  the  respiratory  movements 
and  a  stimulation  of  the  circulation, 
both  of  which,  however,  may  be  fully 
compensated  for  in  its  pernicious 
effects,  chiefly  upon  general  metab- 
olism. Given  in  large  doses  during 
the  second  stage,  or  in  moderate  to 
large  doses  during  the  third  stage,  it 
almost,  if  not,  without  exception  does 
harm  by  intensifying  the  morphine 
condition,  prolonging  or  shortening, 
but  intensifying,  the  second  stage, 
or  shortening  the  third  stage  and 
hastening  the  fatal  issue.  If  the 
second  stage  is  shortened,  it  is  owing 
to  the  earlier  development  of  the 
third  stage  of  the  poisoning.  This 
has  been  personally  found  to  be  a 
uniform  result  of  a  large  number  of 
experiments  upon  dogs,  and  which  is 
fully  supported  by  the  records  of 
other  investigators.  In  fact,  a  dose 
of  morphine  that  is  not  lethal  may  be 
made  so  by  the  synergistic  actions  of 
a  sublethal  dose  of  atropine.  E.  T. 
Reichert  (Therap.  Monthly,  May, 
1901). 

Atropine  administered  internally 
diminishes  the  secretion  of  bronchial 
and  tracheal  mucus,  and  also  dimin- 
ishes spasm  of  the  muscular  coat  of 
the  bronchial  tubes  by  its  action  in 
paralyzing  the  peripheral  nerve-iibers^ 
of  the  vagus.  There  are  other  ac- 
tions when  moderate  doses  are  ad' 
ministered — viz.,  increase  in  blood' 
pressure  and  increase  in  frequency 
and  depth  of  respiration.  The  most 
important  results  are  the  diminution 
in  the  secretion  of  mucus  and  the 
lessening  of  bronchial  spasm.  The 
recovery  of  the  patient  is  much  more 
rapid,  and  postanesthetic  sickness  is 
uncommon,  a  result  which  the  writer 
thinks  may  be  attributed  to  the  ab- 
sence of  mucus,  the  presence  of  which 
in  ordinary  cases  is  responsible  for  a 
good  deal  of  vomiting,  the  secretion 
having  been  previously  swallowed. 
Henley  (Dublin  Jour,  of  Med.  Sci., 
Aug.,  1911). 

The  writer  found  that  atropine  and 
open  ether  administration  caused  a 
smooth  induction  period  of  six  to 
eight  minutes;   very  early  clouding  of 
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the  mental  faculties;  tranquil  regular 
respiration  with  abdominal  relaxa- 
tion; absence  of  mucus  in  the  air 
passages;  no  unusual  oozing  of  blood 
from  the  wound;  extraordinary 
safety,  alterations  in  the  patient's 
position,  or  disturbances  of  vital 
structures  producing  barely  any  de- 
pression; maintenance  of  normal 
blood-pressure  and  absence  of  shock 
owing  to  the  obtundent  effects  of 
both  atropine  and  ether;  suitability 
for  goiter  operations  and  adenoid  and 
tonsil  extirpation.  The  patient  may 
be  safely  propped  upright  on  pillows 
on  return  to  bed,  while  no  after- 
efifects  are  apt  to  occur,  vomiting  be- 
ing quite  rare.  H.  B.  Gardner  (Brit. 
Med.  Jour.,  Feb.  24,  1912). 

A  sug-gestive  action  of  atropine  is 
its  prophylactic  power  against  horse- 
serum  anaphylaxis,  though  this  has  so 
far  only  been  clearly  demonstrated 
experimentally. 

A  prophylactic  injection  of  atropine 
sulphate  in  guinea-pigs  sensitized  by 
the  subcutaneous  injection  of  horse 
serum  saved  18  out  of  25  from  the 
lethal  effects  of  the  toxic  injection, 
while  out  of  24  adequate  controls  only 
6  survived.  Stated  otherwise:  The 
death  rate  with  atropine  was  28  per 
cent.;  without  atropine  it  was  75  per 
cent.  These  figures  show  the  distinct 
therapeutic  utility  of  atropine  in  im- 
mediate anaphylaxis.  Auer  (Amer. 
Jour,  of  Physiology,  Sept.,  1910). 
C.  E.  DE  M.  Sajous 

AND 

L.  T.  DE  M.  Sajous, 

Philadelphia. 

BENZOIN;  BENZOIC  ACID 
AND  THE  BENZOATES.— Ben- 
zoin is  a  balsamic  resin  or  gum,  the 
concrete  juice  of  the  Styra.v  henzoin, 
a  large  tree,  native  of  Peru.  It  oc- 
curs in  the  form  of  agglutinated 
lumps  or  tears,  yellowish  brown  in 
color,  with  a  milk-white  interior. 
Benzoin    has    an    agreeable    balsamic 


odor,  and  a  slight  aromatic  taste.     It 
is  easily  pulverized,  the  process  being 
apt  to  excite  sneezing.     It  is  almost 
wholly   soluble   in   5   parts  of  moder- 
ately warm  alcohol   and  in   solutions 
of  the  fixed  alkalies.     Its  chief  con- 
stituents are  resin  and  a  volatile  oil, 
benzoic  acid  (14  to  20  per  cent.),  and 
a   small   proportion   of   cinnamic  acid.. 
Benzoin     also    contains     a     principle 
termed  styracin  (2  to  3  per  cent.),  and 
also,    in    smaller    quantities,    vanillin, 
styrol,  and  hcnsaldehyde  and,  in  large 
bulk     (75    per    cent.),    the    cinnamic 
esters  of  henzorcsinol  and  resinotannol. 
Benzoic  acid  is  the  most  important 
of  the  above  series,  because  it  forms 
very    soluble    and    neutral    salts,    the 
benzoates,   with    alkalies.      It    is    ob- 
tained in  various  ways  :   from  various 
benzoins,  Asiatic  and  American  ;  from 
hippuric    acid    derived    in    turn    from 
the  urine  of  horses  and  cattle;  from 
the   oxidation   of  toluene  with   nitric 
acid,  etc.     The  best  acid  is  obtained, 
however,   from   Siamese  benzoin.     It 
should    always,    as    directed    by    the 
U.  S.  P.,  give  ofif  the  aromatic  odor  of 
benzoin. 

PREPARATIONS  AND  DOSES. 
— Owing  to  its  property  of  preventing 
rancidity,  benzoin  is  added  to  oint- 
ments, forming  the  benzoinated  lard, 
or  adcps  benzoinatus — 2  per  cent. 

The  tincture  of  benzoin,  or  tinctura 
benzoini,  may  be  given  in  30-minim 
(2  Gm.)  doses.  It  is  also  used  as  an 
inhalant,  1  or  2  teaspoonfuls  being 
dropped  in  >4  pint  of  hot  water,  the 
steam  of  which  is  inhaled  through 
a  cone  made  of  a  folded  towel. 
Another  preparation  extensively  used 
in  the  latter  way  is: — 

The  compound  tincture  of  benzoin, 
th^  tincturd  benzoini  composita  [which 
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contains  benzoin,  10  Gm.  (2]/2  drams)  ; 
aloes,  2  Gm.  (30  grs.)  ;  storax,  8  Gm. 
(2  drams)  ;  tolu,  4  Gm.  (1  dram)  ; 
alcohol,  q.  s.  ad  100  c.c.  (3^  ounces)], 
is  used  extensively  for  inhaling  pur- 
poses in  the  manner  described  above, 
but  has  also  been  given  internally. 
Dose,  30  minims  to  2  drams  {2  to 
7.5  c.c). 

Benzoic  acid,  or  acidiim  henzoicum, 
w^hich  occurs  in  w^hite,  pearly  plates 
or  needles  that  become  yellowish 
yv'ith  age,  has  an  agreeable  aromatic 
odor,  but  a  somewhat  pungent  taste. 
It  is  soluble  in  1  to  280  parts  of  cold 
water,  1  to  15  of  boiling  water,  1  to 
10  of  glycerin,  and  1  to  2  of  alcohol. 
Its  solubility  in  water  is  increased  by 
sodium  borate.  Dose,  5  to  15  grains 
(0.33  to  1  Gm.).  It  should  not  be 
administered  in  capsules  or  cachets, 
owing  to  its  irritating  action  on  the 
gastrointestinal  mucosa. 

Of  the  many  salts  of  benzoic  acid 
that  have  been  introduced,  three  are 
ofificial. 

The  sodium  benzoate,  or  sodii  ben- 
zoas,  which  occurs  in  the  form  of  a 
white  powder  or  crystals  having  a 
sweetish  taste  and  soluble  in  1.6  parts 
of  water  and  in  43  parts  of  alcohol. 
Dose,  5  to  30  grains  (0.33  to  2.0  Gm.). 

The  ammonium  benzoate,  or  am- 
monii  hensoas,  which  occurs  as  a  Avhite 
powder  or  crystals  having  a  saline, 
bitter,  and  acrid  taste,  soluble  in  10.5 
parts  of  water  and  in  25  parts  of 
alcohol.  Dose,  10  to  30  grains  (0.66 
to2.0Gm.). 

Both  the  above  salts  in  solution 
should  be  kept  in  well-stoppered 
bottles. 

The  lithium  benzoate,  or  litliii 
hcnsoas,  a  light,  shining,  white 
powder   or    crystals    having   a    fresh. 


sweetish  taste,  soluble  in  3  parts  of 
water  and  13  parts  of  alcohol.  Dose, 
10  to  30  grains  (0.66  to  2.0  Gm.). 

Benzoic  acid  lozenges,  or  trochisci 
acidi  henzoici,  containing  y^  grain 
(0.03  Gm.)  of  benzoic  acid  each,  with 
a  fruit  base,  are  official  in  the  British 
Pharmacopeia. 

PHYSIOLOGICAL  ACTION.— 
Probably  the  main  property  of  ben- 
zoin as  represented  by  benzoic  acid 
is  its  antiseptic  power.  According 
to  Pouchet,  this  is  superior  to  that  of 
salicylic  acid,  and  even  of  phenol  or 
carbolic  acid,  ^hen  the  benzoic  acid 
employed  is  free  or  in  solution.  A 
1 :  1000  solution  suffices  to  antagonize 
very  actively  the  pullulation  of  atmos- 
pheric bacteria;  while  a  solution  of 
2 :  1000  approximating  saturation  will 
sterilize  a  culture  medium;  to  inhibit 
cultures  in  actual  development,  how- 
CA^er,  a  20 :  1000  solution  is  necessary. 
The  sodium  benzoate  owes  its  value 
to  the  same  propert}^,  owing  to  the 
fact  that  it  is  broken  up  when  ab- 
sorbed, liberating  the  benzoic  acid. 
The  latter  is  eliminated  as  hippuric 
acid,  formed  in  the  kidneys. 

Benzoic  acid  taken  by  men  in  doses 
of  from  5  to  10  Gm.  daily  for  two  or 
three  days,  in  the  form  of  sodium 
benzoate,  was  found  to  undergo  a 
practically  complete  conversion  into 
hippuric  acid  and  was  eliminated 
as  such  in  the  urine.  Under  these 
conditions,  no  free  benzoic  acid  is 
excreted.  Dakin  (Jour,  of  Biol. 
Chemistry,  Jan.,  1910). 

As  Theobald  Smith  has  shown,  the 
growth  of  typhoid  bacteria  is  greatly 
retarded  by  0.3  per  cent,  and  totally 
inhibited  by  0.5  per  cent,  of  sodium 
benzoate.  Sodium  benzoate  does  not 
affect  the  kidneys  injuriously  in- 
ordinary preservative  proportions.  C. 
A.  Herter  (Jour.  Amer.  Med.  Assoc, 
May  28,  1910). 
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AA'hen  brought  into  contact  with 
the  l)uccal  mucosa,  benzoic  acid 
strong"!}-  excites  it;  powdered,  it  also 
excites  the  nasal,  conjunctix'al,  l)uccal, 
etc.,  acini,  producing  hypersecretion. 
It  is  probably  to  the  combination 
of  its  antiseptic  and  stimulating  ac- 
tions that  benzoic  acid,  or  the  prep- 
arations in  which  it  enters,  owes  its 
therapeutic  properties  when  used 
locally. 

^^^-len  administered  internally,  so- 
ditim  benzoate  exerts,  besides  the 
antiseptic  action  above  mentioned, 
the  power  of  enhancing  the  elimina- 
tion of  waste  products  through  the 
renal  system.  Moreover,  in  keeping 
with  salicylic  acid,  it  increases  biliary 
secretion — an  effect  it  has,  in  fact,  on 
all  secretions,  including  that  of  the 
bronchi.  Hence  the  great  value  of 
benzoin  and  its  preparations  in  the 
acute  diseases  of  the  respiratory  tract. 

On  the  heart  and  circulation,  ben- 
zoic acid  acts  much  as  does  salicylic 
acid,  producing,  but  only  in  excess- 
ive doses,  cardiac  acceleration,  then 
slowing  with  lowering  of  the  tempera- 
ture. All  these  are  toxic  phenomena, 
however,  benzoic  acid  being  endowed 
therapeutically  with  no  antipyretic 
property. 

POISONING  BY  BENZOIN 
PREPARATIONS.— A  toxic  dose  of 
benzoic  acid  causes  vomiting,  head- 
ache, tinnitus,  a  sensation  of  heat 
in  the  abdomen,  increased  frequency 
followed  by  slowing  of  the  pulse, 
diaphoresis,  and  a  marked  increase 
of  the  bronchial  secretion.  In  ani- 
mals it  causes  death  by  producing  bul- 
bomedullary  paralysis  wnth  respira- 
tory arrest.  Man  is  more  susceptible 
than  warm-blooded  animals  to  its 
toxic  effects.    Irritation  of  the  gastro- 


intestinal mucosa  is  very  marked, 
vomiting  being  sometimes  accom- 
panied by  gastric  hemorrhage.  The 
main  action  of  the  toxic  dose  seems  to 
be  spent  in  the  stomach  and  duode- 
num, there  being  no  diarrhea.  A 
single  dose  of  75  grains  (5  Gm.)  of 
sodium  benzoate  has  sufficed  to  cause 
nausea  and  vomiting.  Marked  sweat- 
ing, salivation,  an  abundant  expecto- 
ration of  mucus,  and  hematemesis 
have  also  been  observed  after  large 
doses  (Pouchet). 

Schreiber  took  in  two  days  about 
Yi  ounce  (15  Gm.)  of  the  acid,  and 
experienced  only  a  feeling"  of  ab- 
dominal -warmth,  spreading  over  the 
whole  body,  and  accompanied  by  an 
increase  of  the  pulse  rate  amounting 
to  30  beats  per  minute;  also  increased 
reaction  and  excretion  of  phlegm, 
with  slight  disturbances  of  digestion. 
H.  C.  Wood  ("Principles  and  Prac- 
tice of  Therapeutics,"  9th  ed.). 

Rarely  a  patient  is  encountered  in 
whom  the  preparations  of  benzoin, 
owing  to  an  idiosyncrasy,  produce  an 
eruption,  erythema,  or  even  urticaria. 
These  readily  pass  ofT,  especially  if 
saline  solution  enteroclysis  is  resorted 
to  to  increase  the  osmotic  properties 
of  the  blood. 

THERAPEUTICS.— Disorders  of 
the  Respiratory  Tract. — It  is  in  this 
class  of  disorders  that  the  prepara- 
tions of  benzoin  have  proven  most 
efficient.  When  employed  early  in 
acute  coryza  sodium  benzoate  in  10- 
grain  (0.66  Gm.)  doses  every  three 
hours  in  a  glassful  of  water,  first 
gargling-,  then  swallowing,  often  suf- 
fices to*  abort  the  cold.  This  treat- 
ment is  equally  valuable  in  the  in- 
cipient stages  of  tracheobronchitis, 
pharyngitis,  and  laryngitis,  modifying 
favorably  the  pain,  dysphagia,  and  in- 
flammation in  a  short  time.   Boisliniere 
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observed  that  when  4  to  15  grains 
(0.25  to  1  Gm.)  were  given  every  one 
or  two  hours  in  follicular  tonsillitis 
the  disorder  lasted  but  twelve  to 
thirty-six  hours  instead  of  several 
days.  It  is  an  excellent  agent  for  the 
various  disorders  of  the  singing  voice. 
In  tonsillitis,  as  well  as  in  acute 
laryngitis,  rapid  results  are  attained 
by  the  use  of  inhalations  of  the  steam 
of  a  pint  of  hot  water  containing  2 
drams  (7.5  c.c.)  of  the  tincture  of 
benzoin,  provided  the  patient  is  given 
at  the  same  time  5  grains  (0.33  Gm.) 
of  the  benzoate  of  sodium  every  two 
hours.  The  hot  solution  of  benzoin 
is  placed  in  a  previously  warmed 
vessel,  and,  the  latter  being  covered 
with  a  towel  folded  into  a  cone,  the 
patient  inhales  through  the  upper 
opening-  of  the  latter.  In  senile  bron- 
chorrhea  ammonium  benzoate  reduces 
the  sputum  and  counteracts  its  fetid 
odor.  Benzoic  acid  lozenges  contain- 
ing Yi  grain  (0.033  Gm.)  of  benzoic 
acid  each,  with  a  fruit  base,  are  excel- 
lent for  any  of  the  above  disorders. 

Disorders  of  the  Urinary  Tract. — 
Owing  to  the  antiseptic  and  stimu- 
lating properties  of  benzoin,  its  prep- 
arations have  been  considerably  used 
in  this  class  of  cases,  especially  where 
the  bladder  and  urethra  are  involved. 
Benzoic  acid  is  of  especial-  value  in 
chronic  cystitis  with  fermentation ;  it 
counteracts  the  ammoniacal  condition 
of  the  urine  and  the  irritation  and 
tenesmus,  and  also  the  unpleasant 
odor.  It  is  said  also  to  promote  the 
solution  of  gravel  or  ureteral  calculi 
of  whatever  nature,  and  should  be 
given  with  considerable  water.  The 
sodium  benzoate  has  given  good 
results  in  urethral  irritation,  and  even 
in   gonorrhea,   affording  an   excellent 


adjunct  to  the  local  measures  em- 
ployed. In  chronic  gout  the  lithium 
benzoate  has  been  found  of  consider- 
able value,  owing  to  its  power  to 
promote  the  elimination  of  inter- 
mediate products  of  metabolism,  uric 
acid,  etc.  Benzoic  acid  is  also  useful 
in  some  forms  of  enuresis  in  children 
in  3-  to  5-  grain  (0.2  to  0.33  Gm.) 
doses. 

Disorders  of  the  Skin. — The  tinc- 
ture of  benzoin  is  exceedingly  valu- 
able as  a  local  application  for 
abrasions,  cuts,  frost-bite,  bruises, 
scratches,  chapped  hands  and  lips, 
and  fissures.  It  is  not  only  antiseptic, 
but  protective,  sealing  the  wound  and 
preventing  infection.  It  does  not 
irritate,  as  does  iodine,  nor  does  it 
expose  the  tissues  to  necrosis,  a 
marked  defect  of  phenol.  Even  in 
wounds  of  a  more  severe  type  tincture 
of  benzoin  may  be  employed  as  a 
dressing  after  thoroughly  cleansing 
the  lesion  and  the  surrounding  tissues. 
In  anal  fissure  it  is  markedly  effective 
used  in  the  same  manner.  Fissured 
nipples  are  equally  benefited,  the  pro- 
tective covering  the  tincture  affords 
aiding  materially  in  the  healing 
process. 

The  tincture  serves  as  a  very  use- 
ful dressing  in  foul  ulcers  after  care- 
ful cleansing  of  the  latter  with  an 
antiseptic  solution  and  drying.  The 
tincture  of  benzoin,  2  drams  (8  c.c.)  ; 
glycerin,  2  drams  (8  c.c),  and  rose 
water,  4  ounces  (120  c.c),  applied  as 
a  lotion  to  eczema,  pityriasis,  urti- 
caria, and  scabies  proves  efficient  in 
most  cases,  relieving  also  the  itching. 

C.  E.  DE  M.  Sajous 

AND 

L.  T.  DE  M.  Sajous, 

Philadelphia. 
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BENZOSULPHINIDUM.    See 

Saccjiakin. 

BERIBERI. — This  term,  commonly 
used  for  tro]:)ical  endemic  multiple 
neuritis,  is  tlie  Cingalese  name  of  the 
disease,  derived  by  intensive  reduplica- 
tion from  "beri"  ^=  weakness.  The 
Japanese  call  it  kakke. 

DEFINITION.— An  endoepidemic 
disease  or  group  of  diseases,  due  in 
most  instances  to  the  excessive  con- 
sumption of  polished  white  rice,  i.e., 
rice  deprived  of  its  pericarp  in  the 
process  of  milling",  occurring  chiefly  in 
tropical  and  subtropical  countries, 
characterized  by  multiple  peripheral 
neuritis,  associated  in  many  instances 
with  edema,  cardiac  weakness,  respir- 
atory irregularities,  malaise,  gastro- 
intestinal disorders,  and  fever,  some- 
times terminating  in  death. 

SYMPTOMS.  —  The  ever-present 
and  essential  feature  of  this  disease  is 
the  multiple  neuritis,  usually  of  rapid 
development,  and  characterized  by 
pain,  tenderness,  disorder  of  the 
tactile  sense,  abolition  of  the  tendon 
reflexes,  loss  of  muscular  tone,  muscu- 
lar weakness  amounting  in  some  in- 
stances to  complete  paralysis,  and,  at 
a  later  period,  muscular  atrophy. 
Preceding"  and  accompanying  these 
nervous  symptoms,  there  may  be 
some  dyscrasic,  scurvy-like  state  of 
malnutrition,  some  form  of  acute  or 
chronic  toxemia,  or,  most  frequently, 
the  clinical  symptoms  of  acute  bac- 
terial or  plasmodial  disease — rise  of 
temperature,  headache,  furred  tongue, 
anorexia,  gastrointestinal  disturbance, 
etc. 

In  cases  in  which  the  phrenic 
and  pneumogastric  nerves  become 
involved  in  the  neuritic  process,  res- 
piratory weakness,  rapid  pulse,  heart 


failure,  edema,  and  anasarca  are 
shown. 

Two  clinical  varieties  of  the  disease 
are  described :  the  "wet"  and  the 
"dry,"  that  is,  with  edema  and  with- 
out. 

In  "wet"  beriberi  the  edema  ap- 
pears early  and  constitutes  the  char- 
acteristic differential  symptom.  A 
boggy  swelling  is  noticed  first  in  the 
lower  extremities,  increases  steadily 
in  amount  and  in  extent,  frequently 
developing  into  a  general  anasarca. 
The  skin  becomes  pale,  watery,  and 
bloodless,  the  subcutaneous  areolar 
tissue  waterlogged,  and  efifusions  into 
serous  cavities  occur.  The  respira- 
tion is  embarrassed,  the  heart  action 
weak  and  rapid,  arterial  tension  is 
low,  the  carotids  pulsate  violently, 
and  there  is  often  great  precordial 
distress.  A  fatal  termination  within 
a  few  days  after  the  first  appearance 
of  the  disease  is  not  infrequent  ("per- 
nicious beriberi"). 

The  sensory,  motor,  and  reflex 
symptoms  of  peripheral  neuritis  may 
be  elicited  by  examination,  but  are 
often  inconspicuous  in  wet  beriberi, 
being  masked  or  overshadowed  by 
the  distressing  cardiac  weakness  and 
anasarca. 

Fever,  nausea,  coated  tongue,  albu- 
minous urine,  intestinal  disorder,  and 
other  general  constitutional  symp- 
toms are  often  present.  The  onset 
sometimes  occurs  with  a  chill  or 
rigor.  Vomiting  of  blood  has  been 
noted. 

In  favorable  cases  there  is  gradual 
subsidence  of  the  anasarca,  disap- 
pearance of  the  heart  irregularity  and 
weakness,  and  of  the  sensory  neuritic 
symptoms,  leaving  the  patient  with 
some  degree  of  muscular  atrophy  and 
paralysis;    this  latter  also  slowly  sub- 
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sides,  and  entire  recovery  supervenes 
after  weeks  or  months. 

In  "dry"  beriberi  the  peripheral 
neuritic  disturbances  are  more  in 
evidence  and  the  anasarca  and  cardiac 
weakness  absent.  The  onset  is  less 
acute,  the  course  less  rapid,  the  mor- 
tality less. 

Pain  in  the  extremities  is  a  promi- 
nent and  often  distressing  feature.  It 
may  be  neuralgic  in  character,  or 
boring,  stinging,  burning,  and  accom- 
panied by  formication  and  by  trophic 
changes  in  the  skin.  Tactile  anesthe- 
sia and  other  sensory  defects  are 
occasionally  present.  Cramps  are 
sometimes  complained  of.  Tender- 
ness on  pressure  is  visual. 

Muscular  tonus  is  lost,  muscular 
weakness  or  even  total  paralysis  com- 
mon, the  knee-jerks  absent,  the  gait 
shuffling  and  unsteady,  foot-drop 
conspicuous. 

Muscular  atrophy  supervenes  and 
may  reach  an  extreme  degree  in  the 
severer  minority  of  cases,  resulting 
in  long-continued  paralysis,  or  even 
permanent  contracture  and  laming. 
Trophic  joint  deformities  also  occur. 

In  these  "dry"  cases,  there  is  often 
an  accompanying  dyscrasic  state,  evi- 
dences of  malnutrition  and  toxemia, 
and  disturbance  of  the  stomach. 
Fever  is  sometimes  shown ;  malaise 
and  emaciation  more  frequent. 

The  course  of  this  form  of  beriberi 
extends  over  weeks  in  mild  forms ; 
months  or  a  year  or  more  in  the 
severe  ones. 

In  both  varieties  of  beriberi,  as  in 
other  forms  of  neuritis,  the  distribu- 
tion, extent,  severity,  duration,  and 
clinical  course  vary  widely  at  dif- 
ferent times  and  places  and  in  dif- 
ferent cases. 

The  lower  extremities  are  usually 


first  and  most  affected,  although  in 
many  instances  the  nerves  of  the 
upper  extremities  become  conspicu- 
ously involved.  In  many  instances 
practically  all  of  the  spinal  and  many 
of  the  cranial  nerves  are  attacked. 
Rarely  the  arms  are  more  involved 
than  the  legs. 

The  associated  general  constitu- 
tional symptoms  likewise  vary  much 
in  character  and  severity,  being  some- 
times so  slight  as  to  be  overlooked,  at 
other  times  greatly  predominating 
over  the  symptoms  of  neuritis. 

DIAGNOSIS.— The  recognition  of 
this  disease  is  easy  if  it  be  borne  in 
mind  that  the  characteristic  symp- 
toms are  those  of  multiple  neuritis,  as 
above  outlined. 

If  there  is  pain,  tenderness  and 
other  sensory  disturbances,  muscular 
weakness,  loss  of  muscular  tone, 
muscular  atrophy,  and  absence  of  the 
deep  reflexes,  there  is  neuritis.  If 
this  neuritis  is  occurring  among  a 
number  of  persons  about  the  same 
time  and  place  it  is  properly  described 
as  "endemic  neuritis,"  and  if  endemic 
multiple  occurs  in  warm  countries,  in 
camps,  in  hospitals,  or  on  shipboard 
it  is  called  "beriberi." 

The  chief  opportunity  for  the  exer- 
cise of  diagnostic  skill  is  in  discover- 
ing the  cause  or  causes  to  which  the 
multiple  neuritis  is  due. 

As  stated  in  the  definition,  beriberi 
has  been  found  to  be  due  to  the  use 
of  polished  rice.  This  view  has  re- 
placed a  collection  of  theories  which 
may,  indeed,  be  characterized  as  very 
numerous.  A  few  of  these  will  suffice 
to  illustrate  this  fact. 

ETIOLOGY.  —  The  majority  of 
medical  men  who  were  brought  in 
contact  with  endemic  neuritis  in  the 
tropics    became    convinced    that    the 
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disease  was  primarily  bacterial  nr 
plasmodial  in  origin,  and  much  elTort 
was  expended  by  many  competent 
and  trained  investigators  in  the  at- 
tempt to  isolate  a  specific  micro- 
organism— always  without  success. 

Remembering  that  beriberi  is  es- 
sentially a  polyneuritis,  and  how 
man}"  different  factors  caused  poly- 
neuritis in  temperate  climates,  i.e., 
alcohol,  arsenic,  lead,  mercury,  phos- 
phorus, syphilis,  malaria,  and  practi- 
cally all  of  the  infectious  fevers,  as 
well  as  wetting  and  chilling  of  the 
surface  of  the  body,  insufiicient  or 
improper  food,  etc. ;  and,  remember- 
ing, also,  that  these  factors  would  also 
produce  polyneuritis  in  warm  coun- 
tries and  on  ships  sailing  from  tropi- 
cal ports;  it  seemed  quite  unreason- 
able to  expect  the  discovery  of  a 
specific  microbic  cause,  that  is,  an 
organism  always  causing  beriberi, 
never  causing  anything  else,  and 
without  infection  by  which  organism 
beriberi  cannot  occur. 

The  most  which  we  could  expect 
was  the  eventual  discover}^  of  one  or 
possibly  more  bacterial  or,  more 
likely,  plasmodial  organisms  causing 
malaria-like  disease  and  producing 
in  some  instances  a  secondary  or  com- 
plicating multiple  neuritis.  It  seems, 
therefore,  prior  to  the  unmilled  rice 
phase  of  the  question  that  the  follow- 
ing were  the  main  causes  of  beriberi : 

1.  Micro-organismic  diseases  of  any 
kind.  Of  the  known  pathogenic 
organisms,  the  malarial  plasmodium 
is  the  most  frequent  factor  in  the  pro- 
duction of  endemic  multiple  neuritis. 
Some  as  yet  unknown  related  form  of 
pathogenic  micro-organism  may  be 
discovered  the  poison  of  which  may 
more  often  cause  peripheral  neuritis. 


2.  iMalnutrition  from  insufficient  or 
improper  food. 

Series  of  10  cases  among  the  crew 
of  the  Nederlaiid,  in  which  no  rice 
had  been  used  as  diet.  These  men 
lived  on  ship's  bread,  salt  meat,  and 
beans.  From  an  occidental  ship- 
owner's standpoint,  rice  was  far  too 
great  a  luxury  for  a  merchant  crew. 
The  men  all  spoke  of  the  beans  as 
being  "moldy,"  and  this  may  have 
introduced  a  ptomaine  factor,  though 
the  disease  rather  followed  the  slow 
incubation  period  of  beriberi  than 
the  rapid  course  of  ptomaine  poison- 
ing. J.  N.  Force  (Jour.  Amer.  Med. 
Assoc,  May  30,  1908). 

3.  Exposure  to  dampness  and  cold, 
wetting  of  body  surface  and  subse- 
quent chilling:  wading  or  standing  in 
water,  etc. 

4.  Unhygienic  or  unfavorable  sur- 
roundings of  any  kind,  bad  ventila- 
tion, overcrowding,  etc.,  or  anything 
tending  to  lower  vitality  or  power  of 
resistance. 

5.  Use  of  alcohol. 

Any  one  of  the  above  may  cause  a 
multiple  neuritis.  The  first,  second, 
and  third,  alone  or  in  combination, 
are  most  important  in  causing  the 
endemic  form.  To  them  also  was  at- 
tributed that  form  of  multiple  neuri- 
tis known  as  beriberi  or  kakke.  All 
these  causes  were,  however,  found  to 
play  a  secondary  role,  if  any,  in  the 
genesis  of  the  disease. 

Fowls  fed  on  undermilled  rice  com- 
bined with-  large  amounts  of  sodium 
chloride  are  not  attacked  by  multiple 
neuritis.  In  fowls  from  which  all 
food  is  withheld  and  only  water  al- 
lowed, multiple  neuritis  develops. 
Fowls  starved  on  reduced  amounts 
of  a  neuritis-preventing  undermilled 
rice  acquire  multiple  neuritis.  Fowls 
kept  entirely  without  food  and  those 
which  are  given  all  they  will  eat  of 
polished  rice  lose  weight  with  almost 
equal   rapidity  in  the  great  majority 
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of  cases.  A  loss  of  at  least  21  per 
cent,  of  the  body  weight  almost  in- 
variably occurs  before  any  signs  of 
multiple  neuritis  become  apparent. 
The  signs,  symptoms,  and  nerve  ap- 
pearances are  identical  in  neuritis  pro- 
duced by  inanition  and  in  that  caused 
Ly  feeding  polished  rice.  Spasticity 
is  a  late  development  in  some  fowls 
in  which  neuritis  develops;  they  are 
then  saved  from  death  by  the  institu- 
tion of  mixed  feeding.  In  neuritis- 
producing  rice  and  in  beriberi-pro- 
ducing dietaries  both  the  phospho- 
rus and  the  potassium  are  markedly 
reduced  in  amount,  the  latter  in 
greater  degree  than  the  former. 
Chamberlain,  Bloombergh,  and  Kil- 
bourne  (Military  Surgeon,  Aug.. 
1911). 

The  polished  rice  theory  is  not  of  a 
recent  discovery,  as  generally  be- 
lieved. As  stated  in  a  study  of  the 
question  by  Chamberlain,  Bloom- 
bergh, and  Kilbourne,  of  the  Medical 
Corps  of  the  United  States  Army 
(Military  Surgeon,  Aug.,  1911),  as  far 
back  as  1896  Eykman  (Polyneuritis 
bij  Hoenders,  etc.,  1896),  a  Dutch 
physician,  conducted  feeding  experi- 
ments with  fowls  and  found  that 
they  would  develop  polyneuritis  when 
fed  on  polished  rice,  but  would 
not  do  so  when  given  either  padi 
(unhusked  rice)  or  red  rice.  These 
experiments  were  repeated  and  veri- 
fied later  by  Grijns  (Med.  Lab. 
Anal,  etc.,  Weltevreden,  1900),  Sa- 
kaki  (Sei-i-Kwai,  Mar.  31,  1903),  and 
others,  and  it  was  shown  that  the 
presence  of  a  part  of  the  pericarp 
or  the  addition  of  rice  polishings 
would  likewise  prevent  the  disease  in 
fowls.  Polyneuritis  of  fowls  was  then 
thought,  and  still  is  thought  by  many, 
to  be  analogous  to  beriberi  of  man, 
and,  since  the  fowl  is  easily  experi- 
mented with,  and  is  one  of  the  very 


few  animals  thus  affected,  it  becartie 
the  favorite  subject  for  feeding  ex- 
periments in  connection  with  beriberi. 
There  has,  however,  always  been  in 
the  minds  of  many  a  doubt  whether 
these  two  diseases  are  truly  analo- 
gous, and  some  have  felt  that  experi- 
ments on  man,  or  on  an  animal  more 
closely  related  to  man  than  the  fowl, 
were  necessary  if  we  are  to  learn 
much  more  about  the  etiology  of  beri- 
beri. 

Vordeman  ("Onderzoek  naar  het 
verband  tusschen  den  aard  der  rij- 
stroeding,  in  de  gevangenissen  of  Java 
en  moedoera  en  het  voorkomen  van 
beriberi  onder  de  geinternerden," 
Batavia,  1897),  in  1895-1896,  in  the 
prisons  of  Java  fed  polished  and 
undermilled  rice  to  different  groups 
of  men  and  succeeded  in  greatly  re- 
ducing the  number  of  cases  of  beriberi 
by  tlie  use  of  the  latter  variety,  and 
he  urged  the  substitution  of  red 
(undermilled)  for  white  (polished) 
rice  in  the  public  institutions  of  Java. 

Braddon  ("Cause  and  Prevention 
of  Beriberi,"  London,  1907)  gave 
many  additiofial  instances  of  the  ill 
effects  of  polished  rice  and  beriberi- 
preventing  qualities  of  the  parboiled 
or  "cured"  rice,  but  thought  the 
former  carried  a  toxin  generated  in  it 
after  milling.  Others,  having  in  mind 
the  evidence  furnished  by  previous 
experiments  and  epidemics,  felt  that 
a  privation  theory  would  best  ac- 
count for  the  occurrence  and  distribu- 
tion of  beriberi,  and  experiments 
were  conducted  with  prisoners,  la- 
borers, etc.,  to  prove  or  disprove  the 
correctness  of  their  deductions. 

It  remained  for  Fraser  and  Stanton 
(Lancet,  Feb.  13,  1909)  to  prove  be- 
yond all  reasonable  doubt,  in  a  series  of 
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experiments  on  laborers  in  the  Malay 
peninsula,  that  beriberi  could  be  abso- 
lutel}'  prevented  by  feeding  "cured" 
(parboiled)  rice,  and  that  it  would  oc- 
cur in  the  same  places  and  under  the 
same  conditions  when  the  men  were 
given  polished  rice.  Since  these  experi- 
ments, it  has  been  shown  in  many 
countries  that  the  feeding  of  under- 
milled  rice  (which  had  not  been  par- 
boiled) has  the  same  beriberi-prevent- 
ing influence  as  the  use  of  parboiled 
rice,  and  that  the  beneficial  effects  of 
cured  rice  are  due  to  the  adherent  peri- 
carp and  aleurone  layer,  and  not  di- 
rectly to  the  process  of  "curing." 

The  identity  of  the  substance  or  sub- 
stances which  are  removed  by  destroy- 
ing the  pericarp  of  the  grain  has  not 
as  yet  been  determined. 

PATHOLOGY.— The  essential 
pathological  change  is  parenchyma- 
tous degeneration  in  the  nerve  fila- 
ments of  the  afi^ected  peripheral 
nerves  and  atrophy  of  the  muscles  to 
which  the  motor  fibers  of  these  nerves 
are  distributed.  In  those  cases  re- 
sulting fatally  from  heart-failure,  it  is 
usual  to  find  the  heart  wall  soft,  pale, 
flabby,  and  degenerated.  In  the 
"wet"  cases,  general  edematous  in- 
filtration of  areolar  tissue  and  effusion 
into  pericardial,  pleural,  and  peri- 
toneal cavities  are  found. 

Other  less  characteristic  morbid 
changes  are  met  with,  dependent 
upon  the  nature  and  severity  of  the 
dyscrasic,  toxic,  or  acute  germ  dis- 
ease factor  which  causes  or  accom- 
panies the  neuritis.  Gastritis  and 
enteritis  with  hemorrhage  have  been 
seen.  Hepatic  congestion,  parenchy- 
matous hepatitis,  acute  nephritis,  con- 
gestion and  edema  of  the  lungs,  en- 
largement of  the  spleen,  etc.,  have 
been  described. 


Multiple  neuritis  in  fowls  fed  on 
polished  rice  probably  is  not  due  to 
lack  of  phosphorus  compounds  in 
the  grain,  as  claimed  by  Schumann, 
since  out  of  each  1000  parts  of  phos- 
phorus contained  in  the  rice  pol- 
ishings  at  least  999  are  not  concerned 
in  preventing  neuritis.  The  neuritis- 
preventing  substance  contained  in 
rice  polishings  is  capable  of  dialysis 
through  a  parchment  membrane. 
This  excludes  all  colloids.  Chamber- 
lain and  Veddee  (Philippine  Jour, 
of  Sci.,  June,  1911). 

Foodstufifs,  especiall}^  rice,  which 
are  relatively  poor  in  phosphorus 
(phj'tin),  if  they  are  the  main  or  ex- 
clusive article  of  diet  for  any  great 
length  of  time,  have  been  shown  by 
various  authors  to  cause  beriberi. 
The  process  of  polishing  removed  the 
outer  layers  from  the  rice.  These  are 
rich  in  phosphorus,  especially  soluble 
organic  compounds  of  that  element 
(phj'tin).  They  are  food  constituents 
probabl}'  of  high  physiological  im- 
portance. A  diet  similar  to  that 
which  is  regarded  as  the  probable 
cause  of  beriberi,  if  exclusively  given 
for  any  length  of  time  to  animals,  is 
not  sufficient  to  keep  them  in  normal 
health.  Polyneuritis  has  been  ob- 
served in  chickens  receiving  a  food 
similar  to  that  which  is  regarded  as 
causing  beriberi,  A'iz.,  white  rice.  The 
addition  of  organic  phosphorus  in  the 
form  of  phjrtin  or  its  salts  consider- 
ably, but  not  entirely,  produces  a  del- 
eterious effect  of  a  diet  (white  rice) 
which  can  produce  polj^neuritis  in 
chickens.  Hans  Aron  (Philippine 
Jour,  of  Sci.,  vol.  v,  p.  81,  1910). 

The  pericarp  of  the  rice  and  also 
some  parts  of  the  grain  are  removed 
in  the  manipulation  by  which  un- 
husked  rice  becomes  cleaned  rice. 
Certain  constituents  of  the  greatest 
importance  in  securing  normal  nutri- 
ment for  the  peripheral  nervous  sys- 
tem are  lost  during  this  operation. 
The  constituents  are  neither  salts  nor 
nucleins,  and  their  character  is  still 
unknown.  Dehaan  (Philippine  Jour, 
of  Sci.,  vol  v,  pp.  65  to  71,  1910). 
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The  polj'neuritis  induced  in  birds 
by  a  diet  of  decorticated  and  polished 
rice  is  not  due  to  the  deficiency  of 
phosphorus  compounds,  but  to  the 
absence  of  some  substance,  not  of 
protein  nature,  devoid  of  phosphorus, 
soluble  in  water  and  acidulated  alco- 
hol, dialyzable,  and  precipitated  by 
phosphotungstic  acid.  The  precise 
nature  of  this  substance  is  being  in- 
vestigated. Cooper  and  Fink  (Lan- 
cet, Nov.  4,  1911). 

Unpolished  rice  was  found  to  con- 
tain alcohol-soluble  protein  absent 
from  the  polished  variet3^  i\Ioreover, 
the  influence  of  sterilization  pointed 
to  organic  composition  of  the  protect-  . 
ive  substance.  The  91  per  cent,  alco- 
hol filtrate  also  contained  proteins 
fractionally  precipitable.  .  These  were 
thrown  down  by  saturation  with  am- 
monium sulphate  and  tested  on  fowls. 
They  were  not  found  to  counteract 
the  evil  effects  .  of  white  rice.  Un- 
fortunately the  filtrate  saturated  with 
ammonium  sulphate  was  useless  for 
physiological  experiment.  Attempts 
to  remove  the  proteins  by  dialysis 
failed. 

The  writers  conclude  that  the  pol- 
ishing of  rice  removes  something  es- 
sential to  health.    The  danger  of  beri- 
beri  is    estimated   by   the    amount   of 
phosphorus  pentoxide  in  the  rice  con- 
sumed.    The  protective   substance  is 
not  fat  nor  is  it  phytin.     It  is  soluble 
in  alcohol.     Its  exact  chemical  nature 
and  its  mode  of  action  have  not  been 
discovered.        Eraser      and      Stanton 
(Glasgow  Med.  Jour.,  Dec,  1911). 
PROGNOSIS.— The      mortality 
from   beriberi   varies   from    10   to   40 
per  cent.     Death  may  occur  from:    1, 
the  immediate  effect  of  the  toxin  upon 
the  vital  mechanism ;  2,  failure  of  the 
heart    action,    due    to    secondary    de- 
generation   in    pneumogastric    nerve 
and  interference  with  action  of  heart 
from  pericardial  effusion;  3,  suffoca- 
tion from  edema  of  lungs  and  pleural 
eft'usion ;    4,    exhaustion    and    occur- 
rence of  pneumonia,  renal  disease,  and 


other  complications  arising  in  course 
of  chronic  cases. 

In  cases  which  do  not  terminate 
fatally,  there  may  be  partial  paralysis, 
muscular  atrophy,  joint  deformities, 
etc.,  for  a  long  period,  and  in  rare 
instances  permanently,  but  the  rule 
is  complete  recovery  after  a  few 
weeks  or  months.  Relapses  are  very 
common.  The  use  of  unpolished  rice, 
however,  is  rapidly  eradicating  the 
disease  wherever  it  can  be  enforced. 

Rice  bran  seems  to  remove  the 
cause  of  beriberi  and  prevent  its  de- 
velopment. The  writers  gave  bran  in 
the  form  of  pills  mixed  with  syrup 
and  peppermint,  about  40  grams  (10 
drams)  of  the  bran  being  thus  added 
daily  to  the  ordinary  food.  As  a  pro- 
phylactic it  was  found  that  no  case 
of  beriberi  developed  among  49  native 
soldiers  in  Indo-China  who  took  the 
bran,  while  17.4  per  cent,  of  311  con- 
trols developed  the  disease.  Breau- 
dat  and  Danier  (Annales  de  ITnst. 
Pasteur,   Feb.,   1911). 

Beriberi  has  disappeared  from  the 
Philippine  (native)  scout  organiza- 
tions during  the  last  half  of  the  year 
1910.  There  have  been  no  sanitary 
improvements  to  account  for  this,  ex- 
cept the  changes  in  diet,  and  there 
has  been  no  corresponding  decrease 
in  the  admission  rate  for  diseases 
other  than  beriberi.  There  was  no 
corresponding  decrease  in  the  inci- 
dence of  beriberi  in  the  general  Fili- 
pino population  or  in  the  Philippine 
(native)  constabulary.  The  decrease 
in  admissions  for  beriberi  among  the 
scouts  was  clearly  marked  for  four 
months  before  the  use  of  undermilled 
rice  began.  The  decrease  in  admis- 
sions was  well  under  waj^  before  the 
mongos,  canotes,  and  ginger  root  of 
the  new  ration  began  to  be  issued. 
The  decrease  in  the  admissions  for 
beriberi  was  due  either  to  unknown 
causes  acting  coincidenth^  with  a  re- 
duction in  the  amount  of  rice  used 
and  the  addition  of  a  legumen  or 
was    directly    due    to    these    dietetic 
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changes.  As  no  other  reduction  in 
admissions  even  approaching  that  of 
1910  has  occurred  since  the  organiza- 
tion of  the  scouts  in  1901,  the  writer 
does  not  believe  that  the  present  de- 
crease is  due  to  coincidence.  The 
facts  support  the  polished  rice  theory 
of  beriberi  production.  Chamberlain 
(Philippine  Jour,  of  Sci.,  Apr.,  1911). 

Relapses  are  very  common. 
TREATMENT.  —  Important  pre- 
ventive measures  are  the  maintenance 
of  nutrition  at  normal  level;  avoidance 
of  exposure,  dissipation  or  excesses; 
avoidance  of  infectious  tropical  disease, 
and,  above  all,  the  use  of  polished 
rice. 

The  writer  reports  excellent  results 
from  the  use  of  unpolished  rice  in  the 
Philippine  Islands.  Prior  to  Febru- 
ar}'-,  1910,  polished  rice  was  com- 
monly used  in  the  Culion  leper  col- 
ony. The  deaths  from  all  causes  be- 
tween February,  1909,  and  February, 
1910,  were  898,  of  which  309  were 
due  to  beriberi.  From  February, 
1910,  to  February,  1911,  unpolished 
rice  was  used,  and  there  were  369,  a 
reduction  of  over  one-half  the  death 
rate  for  the  previous  year.  It  is  sig- 
nificant that  there  were  no  deaths 
from  beriberi  during  this  interval  fol- 
lowing the  use  of  unpolished  rice. 
At  the  end  of  January,  1910,  about  SO 
patients  remained  in  the  hospital  of 
the  colony  undergoing  treatment  for 
beriberi.  Each  of  these  patients  re- 
ceived daily,  in  addition  to  the  reg- 
ular food  allowance,  IS  grams  (4 
drams)  of  rice  polishings,  and  im- 
provement was  noticed  in  all  except 
2  very  advanced  cases,  which  subse- 
quently died.  Within  two  weeks  fol- 
lowing this  treatment,  however,  the 
cases  were  so  far  recovered  as  to  be 
able  to  leave  the  hospital,  and  within 
a  month  all  were  pronounced  cured. 
These  results  have  been  so  striking 
that  the  government  has  drafted  a 
bill  providing  for  the  general  use  of 
unpolished  rice;  that  is,  rice  contain- 
ing at  least  4  per  cent,  of  phosphorus 
as    phosphorus    pentoxide,    and    the 


levying  of  a  tax  upon  polished  rice 
which  makes  its  sale  practically  pro- 
hibitive. With  such  an  array  of  facts 
it  would  seem  that  a  definite  advance 
has  been  made  in  the  study  of  beri- 
beri. Heiser  (Jour.  Amer.  Med.' 
Assoc,  Apr.  29,  1911). 

After  the  disease  has  appeared 
removal  of  the  use  of  polished  rice 
from  the  diet,  replacing  it  by  polished 
rice  or  beans  usually  suffices  to  ini- 
tiate convalescence.  If  the  disease 
persists  notwithstanding,  the  symp- 
toms should  be  dealt  with  as  they 
develop.  The  patient  should  be  put  at 
rest,  a  calomel  purge  given,  and  liquid 
diet  ordered.  Pain  is  to  be  combated 
by  hot  applications,  coal-tar  deriva- 
tives, and,  if  necessary,  morphine. 
Should  cardiac  weakness  persist, 
strychnine,  digitalis,  and  strophanthus 
internally  and  camphorated  oil  or 
ether  by  hypodermic  injection  are  in- 
dicated. Acetate  of  potassium,  squills, 
digitalis,  and  saline  cathartics  aid  in 
reducing  edema  in  "wet"  cases,  as  do 
also  vapor  baths  and  diaphoretics,  if 
they  do  not  debilitate.  Salicylate  of 
soda,  methylene  blue,  continuous 
small  doses  of  calomel,  intestinal  anti- 
septics, and  many  other  drugs  have 
been  recommended.  Quinine  un- 
doubtedly benefits  some  cases. 

The  long-continued  administration 
of  strychnine  in  gradually  increasing 
doses,  until  toxic  phenomena  appear, 
has  been  advocated. 

External  applications,  such  as  the 
prolonged  warm  bath,  enveloping  the 
limbs  in  cotton  batting,  the  kaolin 
poultice,  menthol,  oil  of  wintergreen, 
and  counterirritants,  have  some  use 
in  giving  comfort. 

At  a  later  period,  when  acute 
symptoms  have  subsided,  the  use  of 
massage  and   electric   stimulation  to 
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the  paralyzed  muscles  should  be  in- 
stituted and  serve  to  materially 
hasten  the  recovery  of  the  damaged 
muscular  tissue. 

Removal  from  damp,  ill-ventilated, 
or  otherwise  unhygienic  surround- 
ings, the  use  of  proper  and  sufficient 
food,  and  removal  to  a  temperate, 
non-malarial  climate  are  directly  indi- 
cated and  should  be  insisted  upon 
where  possible. 

The  writers  believe  that  in  the 
majority  of  cases  tropical  beriberi  is 
due  to  a  deficiency  of  organic  phos- 
phates in  the  diet,  but  in  occasional 
cases  it  may  be  due  to  deficient  ab- 
sorption of  organic  phosphates  by 
the  alimentary  tract,  or  to  bacterial 
infection  possibly  splitting  up  the 
phosphates  before  absorption,  or  in- 
terfering with  the  absorptive  power 
of  the  intestine.  They  suggest,  also, 
that  a  whole  cycle  of  other  diseases 
have  in  all  probability  a  similar 
etiology,  and  that  among  these  in- 
fantile scurvy,  rickets,  osteomalacia, 
etc.,  may  be  included.  Lastly  the 
writers  discuss  the  danger  of  white 
bread  to  English  children.  White 
bread  has  given  rise  to  polyneuritis 
in  fowls  fed  upon  it,  and,  as  the  phos- 
phates are  removed  with  the  bran,  it 
is  possible  that  children  fed  largely 
on  such  bread  might  develop  disease 
as  the  result  of  deficiency  of  organic 
phosphorus  in  the  diet.  It  is  some- 
what curious  that  the  wheat-bran  rich 
in  phosphates  is  given  to  cattle  for 
the  purpose  of  fattening  them.  The 
authors  advocate  the  substitution  of 
whole-w^heat  bread  for  the  white 
variety.  Simpson  and  Edie  (Annals 
of  Trop.  Med.  and  Parasitol.,  Aug., 
1911). 

Eugene  D.  Bondurant_, 

Mobile. 

BETA-EUCAINE.    See  Eucaine. 
BETANAPHTHOL     is  a  hydro- 

carbon  prepared  from  naphthalene.  It  oc- 
curs as  a  white  or  yellowish-white  powder 


or  in  crystalline  plates  with  a  faint,  phe- 
nol-like odor  and  a  pungent  taste.  It  is 
only  slightly  soluble  in  water  (950  parts), 
freely  soluble  in  alcohol,  and  readily  dis- 
solves in  ether,  chloroform,  or  solution  of 
alkali  hydroxides.  It  is  permanent  in  air. 
MODE  OF  ADMINISTRATION.— 
Betanaphthol  is  usually  given  in  capsules, 
and  these,  if  the  drug  is  given  as  an  in- 
testinal antiseptic,  may  be  coated  with 
keratin.  The  dose  is  2  to  5  grains  (0.12 
to  0.3  Gm.). 

Equal  parts  of  betanaphthol  and 
dried  sodium  carbonate,  thoroughl}'' 
mixed,  can  be  employed  to  advan- 
tage, the  carbonate  promoting  the 
solution  of  the  naphthol  in  water 
without  forming  with  it  a  new  com- 
pound. A  1  per  cent,  solution  of  this 
mixture  proved  able  to  kill,  in  ninety- 
six  hours,  dried  anthrax  spores  which 
resisted  the  action  of  5  per  cent.  15'^sol 
for  ten  days,  and  a  slightly  stronger 
solution  (1.5  per  cent.)  destroyed 
themx  in  seventy-two  hours.  Against 
typhoid  organisms  and  staphylococci 
the  mixture  proved  to  be  about  twice 
as  powerful  as  lysol.  Schneider 
(Zeit.  f.  Hyg.  u.  Infect.,  Bd.  Hi,  S.  534, 
1906). 

PHYSIOLOGICAL     ACTION.— It 

closely  resembles  naphthalene  in  its  action. 
Death  is  caused  by  respiratory  paralysis 
in  animals,  and  toxic  symptoms  have  been 
reported  from  its  use  in  the  human  sub- 
ject. Its  external  use  has  caused  retinal 
disturbances. 

Case  of  a  man  aged  40  who  had 
used  a  3  per  cent,  vaselin  ointment  of 
naphthol  for  two  weeks  for  treat- 
ment of  eczema,  and  experienced 
such  irritation  of  the  eyes  that  it  had 
to  be  discontinued.  Six  months 
afterward,  double  cataract  appeared 
and  also  retinal  disturbance.  Experi- 
ments on  animals  showed  that  the 
external  application  of  the  naphthol 
produces  similar  disturbances.  Ben- 
zonaphthol  produced  retinal  trouble 
with  hyperemic  papillae.  Naphthol 
seems  to  be  more  injurious  than 
naphthalene,  although  the  latter  is 
also  toxic.  (Therap.  Monthly,  June, 
1902.) 
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In  man  camphorated  hctanaphthol 
may  give  rise  to  nausea,  vomiting, 
malaise,  cold  sweats,  purpura,  and 
disturbance  of  the  heat  center,  but 
the  writer  is  of  the  opinion  that  the 
drug  is  quite  safe  if  care  is  taken 
when  injecting  to  avoid  veins,  and 
the  daily  dose  is  limited  to  0.2  c.c. 
(4  minims)  for  adults,  and  0.1  c.c. 
(2  minims)  for  children,  or  when 
abscess  cavities  are  merely  swabbed 
out  with  the  drug  applied  on  lint  or 
wool.  Desesquelle  (Arch,  gener.  de 
med.,  vol.  i,  p.  92,  1905). 

THERAPEUTIC  USES.— Its  uses  are 
similar  to  those  of  naphthalene.  It  is  a 
good  intestinal  antiseptic,  preventing  fer- 
mentation and  thus  flatulence,  and  is  used 
in  gastric  or  intestinal  fermentation',  in 
dilated  stomach,  and  in  diarrhea  and  dysen- 
tery. The  drug  is  also  a  parasiticide  and 
valuable  in  uncinariasis.  W. 

BIER'S  HYPEREMIA.  See  Hy- 
peremia, Bier's  Treatment  by. 

BILE.      See  Animal  Extracts. 

BILIARY  CALCULI.  See  Cho- 
lelithiasis. 

BISMUTH,— Bismuth  is  a  whitish- 
gray,  hard,  though  brittle,  metal,  with 
melting-  point  at  286.3°  C,  soluble  in 
nitrohydrochloric,  nitric,  and  hot  sul- 
phuric acids.  It  is  very  commonly 
contaminated  with  lead,  iron,  and 
copper,  together  with  traces  of 
arsenic,  antimony,  and  tellurium.  In 
the  metallic  form  bismuth  is  not  used 
in  medicine,  but  its  salts,  particularly 
if  free  from  impurities,  are  of  great 
value. 

The  garlicky  odor  sometimes  pro- 
duced in  the  breath  of  patients  taking 
the  salts  of  bismuth  is  due  to  the 
presence  of  the  metal  tellurium.  This 
fact  was  first  noticed  by  Sir  James 
Simpson,  and  was  established  further 
in  1875,  when  specimens  of  bismuth 
containing  tellurium  as   an  impurity 


invariably  produced  in  the  breath  the 
peculiar  odor  referred  to. 

PREPARATIONS  AND  DOSES. 

— The  official  preparations  of  bismuth 
are  the  following: — 

Bismuth  subnitrate,  or  hismuthi 
suhnitras,  occurs  as  a  heavy,  white, 
microcrystalline  powder,  which  is 
almost  odorless  and  tasteless.  It  is 
nearly  insoluble  in  water,  insoluble  in 
alcohol,  but  soluble  in  nitric  or  hydro- 
chloric acid.  Dose,  5  to  15  grains  (0.3 
to  1  Gm.). 

Bismuth  subcarbonate,  or  hismuthi 
suhcarbonas,  occurs  as  a  white  or 
yellowish-white,  tasteless  and  odor- 
less powder.  It  is  insoluble  in  w^ater 
or  alcohol,  but  readily  soluble  in 
nitric  or  hydrochloric  acid  with  efifer- 
vescence.  Dose,  5  to  15  grains  (0.3 
to  1  Gm.). 

Bismuth  citrate,  or  hismuthi  citras, 
a  white,  amorphous,  odorless  and 
tasteless  powder.  It  is  insoluble  in 
water  or  alcohol,  but  soluble  in  solu- 
tions of  the  alkaline  citrates  and  am- 
monia water.  Dose,  1  to  3  grains 
(0.065  to  0.2  Gm.).  Bismuth  citrate 
is  used  in  the  preparation  of  the 
official : — 

Bismuth  and  ammonium  citrate,  or 
hismuthi  et  ammonii  citras,  small,  trans- 
lucent scales  having  a  slightly  metal- 
lic and  acidulous  taste.  It  is  very 
soluble  in  water,  but  slightly  so  in 
alcohol.  It  is  affected  by  light  and 
air,  and  should,  therefore,  be  kept  in 
dark,  well-stoppered  bottles.  Dose, 
1  to  5  grains  (0.065  to  0.3  Gm.). 

Bismuth  subsalicylate,  or  hismuthi 
siihsalicylas,  a  white,  amorphous,  odor- 
less and  tasteless  powder,  almost  in- 
soluble in  water,  decomposed  by 
alcohol,  ether,  and  acids  with  libera- 
tion of  the  salicylic  acid.  Dose,  2  to 
5  grains  (0.13  to  0.3  Gm.). 
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Bismuth  subgallate,  or  bismuthi 
subgallas  (also  known  as  dermatol), 
an  amorphous,  yellow,  odorless  and 
tasteless  powder.  It  is  insoluble  in 
water  and  alcohol,  but  soluble,  with 
decomposition,  in  heated  hydro- 
chloric, nitric,  and  sulphuric  acids, 
and  dissolved  by  alkalies.  Dose,  2 
to  5  grains  (0.13  to  0.3  Gm.). 

Several  unofficial  preparations  are 
used : — 

Bismuth  betanaphtholate  (also 
known  as  orphol)  contains  about  20 
per  cent,  of  betanaphthol  and  80  per 
cent,  of  bismuth  oxide;  it  is  a  grayish- 
brown,  almost  odorless  and  tasteless 
powder.  Dose,  5  to  15  grains  (0.3  to 
1  Gm.). 

Bismuth  tribromphenolate  (also 
known  as  xeroform)  contains  50  per 
cent,  of  bismuth  oxide  and  occurs  as 
a  yellow,  nearly  odorless  and  tasteless 
powder.  It  is  insoluble  in  water. 
Dose,  10  to  15  grains  (0.6  to  1  Gm.). 

Bismuth  nosophenate  (also  known 
as  eudoxin),  a  bismuth  salt  of  tetraio- 
■dophenolphthalein.  It  is  a  reddish- 
brown,  odorless  and  tasteless  powder, 
insoluble  in  water.  Dose,  5  to  15 
grains  (0.3  to  1  Gm.). 

PHYSIOLOGICAL  ACTION.— 
Applied  to  excoriated  or  ulcerated 
surfaces,  the  salts  of  bismuth  exert  an 
astringent  and  sedative  action,  but 
some  of  the  salts,  notably  the  subni- 
trate,  salicylate,  betanaphtholate,  and 
nosophenate,  are  antiseptic.  They 
also  cause  drying  of  the  secretions 
and  form  a  protective  covering  over 
the  wound,  which  thus  heals  under  a 
scab  that  the  bismuth  has  rendered 
aseptic.  They  have  been  used  exten- 
sively, therefore,  for  the  external 
treatment  of  wounds,  but,  as  shown 
below,  this  may  be  followed  by 
absorption   and  poisoning. 


The  same  properties  have  rendered 
bismuth  preparations,  especially  the 
subnitrate,  extremely  valuable  in  the 
treatment  of  gastric  and  intestinal 
disorders.  They  tend  to  check  the 
gastrointestinal  putrefaction  of  pro- 
teids,  and  thus  prevent  not  only  the 
local  catarrhal  disorders  of  the  mu- 
cosa of  the  alimentary  tract  to  which 
the  products  of  putrefaction,  includ- 
ing acetone  and  diacetic  acid,  give 
rise,  but  also  the  absorption  of  these 
acids  and  the  resulting  autointoxica- 
tion. Moreover,  being  insoluble  in 
the  intestinal  juices,  they  coat  the 
mucosa  and  absorb  what  free  acids  are 
formed,  thus  protecting  the  intestinal 
surfaces  in  two  ways.  In  addition, 
they  neutralize  the  acidity  of  the  in- 
testinal contents  and  precipitate  the 
hydrogen  sulphide.  Unfortunately, 
most  bismuth  salts  tend  to  constipate 
by  checking  peristalsis,  though  this 
action  becomes  useful  in  the  treat- 
ment of  diarrhea  and  vomiting. 

BISMUTH  POISONING.  — The 
prevailing  view  that  bismuth  subni- 
trate may  be  used  with  great  free- 
dom, both  externally  and  internally, 
has  been  the  cause  of  many  cases 
of  poisoning.  Three  classes  of  cases 
should  be  recognized:  (1)  those  in 
which  the  drug  is  administered  by  the 
stomach  or  rectum  as  a  remedy,  (2) 
where  used  as  a  surgical  therapeutic 
agent,  powder,  paste,  etc.,  or  (3)  as 
an  aid  to  facilitate  the  X-ray  examina- 
tion of  the  gastrointestinal  tract. 

Poisoning  in  the  Course  of  Internal 
Medication. — The  statements  of  some 
books  that  pure  bismuth  can  be  taken 
"without  injury  in  indefinite  quan- 
tity," or  that  "two  or  three  drams  a 
day  may  be  given  to  a  child  a  year 
old,"  for  example,  are  dangerous 
advice.     As  shown  by  clinical  experi- 
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ence,  even  /J/  to  15  g-rains  (0.5  to  1 
Gm.)  repeated  every  two  hours  have 
sufficed  to  produce  cyanosis  in 
infants,  with  somnolence,  and  a 
marked  garHcky  odor  of  the  breath. 
\\'hcn  the  doses  are  larger,  there  ap- 
pear :  l)lack-  or  slate-  colored  dis- 
coloration of  the  edge  of  the  gums 
and  of  the  mucosa  of  the  mouth 
and  gastrointestinal  canal,  stomatitis, 
gingivitis,  headache,  al:)dominal  pains, 
vomiting  and  diarrhea,  dysphagia, 
fever,  dehrium,  deepening  of  the 
cyanosis  with  dyspnea  and  hypo- 
thermia, diminution  in  the  amount  of 
urine,  methemoglobinuria,  albumi- 
nuria, nephritis,  hiccough,  collapse, 
and  even  death.  Where  an  idiosyn- 
crasy exists  in  the  adult  15  to  20 
grains  (1  to  1.3  Gm.)  sufficed  to  pro- 
duce toxic  phenomena,  including  an 
eruption  resembling  that  of  scarlatina 
(Dubreuilh).  Mathieu  has  observed 
under  very  large  doses  in  adults  a 
pigmentation  resembling  the  chlo- 
asma of  pregnant  women. 

Acute  poisoning  by  subnitrate  of 
bismuth  in  a  woman  aged  22  years 
suffering  from  tuberculous  stenosis 
of  the  small  intestine.  She  had  been 
in  the  habit  of  taking  subnitrate  of 
bismuth  in  doses  of  from  15  to  30 
grams.  She  developed  symptoms 
much  like  those  of  methemoglobi- 
neniia,  such  as  difficulty  of  the  res- 
piration, convulsions,  a  subnorinal 
temperature,  and  intense  cyanosis. 
The  patient  was  in  a  very  grave  con- 
dition for  two  days,  but,  nevertheless, 
recovered.  Bensaude  and  Rivet  (Lan- 
cet, Feb.  20,  1909). 

Subcutaneous  injections  have  been 
found  to  produce  stomatitis  with 
erosions  and  sloughing,  albuminuria, 
enteritis  with  bloody  stools,  and 
slight  hepatic  congestion. 

Rectal  injections  of  bismuth  subni- 
trate   in     emulsion     are     even    more 


dangerous  than  when  the  salt  is  ad- 
ministered orally. 

All  these  toxic  phenomena  having 
l)een  ol)tained  with  the  sul)nitrate, 
Txibme  (1905)  ascril)ed  tliem  to  the 
nitrites  produced  and  absorbed  from 
this  salt.  The  feces  were  found 
capable  of  reducing  nitrates  to  nitrites, 
a  process  facilitated  by  pronounced 
bacterial  activity.  Poisoning  is  of 
course  liable  to  occur,  therefore,  in 
subjects  of  all  ages,  but  especially  in 
children  suffering  from  intestinal 
putrefaction.  This  form  of  intoxica- 
tion is  admittedly  not  due  to  the  metal 
bismuth,  but  to  the  special  salt  bis- 
muth subnitrate.  In  the  light  of  this 
view  it  is  preferable  to  employ  a 
different  salt,  such  as  the  carbonate, 
when  large  doses  are  required.  Lewin 
(1909),  on  the  other  hand,  ascribes 
the  toxic  effects  to  the  absorption  of 
bismuth  as  a  sulphide,  but  Bohme's 
view  has  been  sustained  by  other 
investigators. 

Sudden  death  of  an  infant  who  had 
been  given  bismuth  emulsion  by  the 
mouth,  and,  after  an  interval  of  two 
days,  several  grams  by  the  rectum. 
Three  hours  after  the  rectal  dose  she 
was  seized  with  abdominal  pains  and 
diarrhea,  accompanied  by  steadily 
increasing  cyanosis  and  marked  dysp- 
nea. The  heart  was  markedly  over- 
acting and  the  pulse  small  and  feeble. 
Death  occurred  in  half  an  hour.  At 
the  autopsy  traces  of  nitrous  acid 
were  found  in  the  blood  and  peri- 
cardial fluid,  though  no  metallic  bis- 
muth was  found  in  the  blood  or  liver. 
The  writer,  by  chemical  means  and 
by  experiments  '  on  animals,  estab- 
lished that  nitrites  can  be  formed 
from  bismuth  subnitrate  in  sufficient 
quantities  to  cause  death.  He  found 
that  human  feces,  and  especially  those 
of  infants,  were  capable  of  reducing 
nitrates  to  nitrites.  Bohme  (Arch.  f. 
exp.  Path,  und  Pharm.,  Bd.  Ivii,  S. 
441,  1907. 
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Poisoning    when    Used    Locally. — 

The  local  application  of  bismuth  sub- 
nitrate  in  the  form  of  powder  to 
burns,  excoriated  surfaces,  etc.,  or  in 
that  of  emulsion  or  paste  into  cold 
abscesses,  fissures,  fistulas,  etc.,  has 
also  given  rise  to  untoward  effects 
followed  in  some  instances  by  death. 
Sprinkled  over  burns  of  the  second 
or  third  degrees,  for  example,  the 
subnitrate  forms  a  scab-like  layer 
which  protects  the  lesion  well  enough, 
but  which,  however,  does  not  prevent 
the  gradual  absorption  of  the  drug 
or  its  components  into  the  blood. 
Gingivitis  with  the  slate-colored  line 
and  stomatitis  characterized  by  more 
or  less  pain  and  swelling  may  then 
appear,  followed  by  the  above-de- 
scribed toxic  phenomena  and  even 
death  if  the  quantity  absorbed  be 
sufficiently  large. 

Case  of  poisoning  by  bismuth  in  a 
patient  in  the  Woman's  Hospital  in 
Philadelphia  with  an  extensive  burn 
on  one  arm  over  which  bismuth  sub- 
nitrate  had  been  thickly  dusted.  The 
powder  had  united  with  the  secre- 
tions of  the  open  surface  and  formed 
a  thick  "cast"  like  that  of  plaster  of 
Paris.  The  patient  developed  acute 
stomatitis  characterized  by  great 
pain,  tenderness  and  swelling,  and 
broad,  bluish  lines  along  the  edges 
of  the  teeth  and  the  inner  borders  of 
the  lips.  She  finally  fell  into  a 
state  of  profound  asthenia  and  died 
from  what  the  writer  regards  as 
bismuth  poisoning.  F.  P.  Henry 
(Jour.  Amer.  Med.  Assoc,  Dec.  7, 
1901). 

Two  cases  in  which  as  the  result  of 
extensive  burns  upon  the  arm  bis- 
muth dressings  were  applied,  causing 
bluish  discoloration,  swelling,  and 
superficial  ulcers  of  the  gums.  These 
were  only  controlled  when  the  bis- 
muth still  adhering  to  the  granula- 
tions was  scraped  off.  Muehling 
(Miinch.  med.  Woch.,  April  9,  1901). 


Case  of  a  delicate  woman  who  was 
treated  with   a  10  per  cent,  bismuth 
salve  for  a  burn.     After  a  few  weeks 
she  began  to  show  signs  of  bismuth 
poisoning  and  a  nephritis.     The  case 
ended   fatally.     At   the   autopsy,    the 
mucous  membrane  of  the  entire  colon 
was  found  to  be  stained  black.     The 
cause  of  the  poisoning  in  this  case  is 
ascribed    by    the    author    to    the    ex- 
tensive areas  on  the  body  to  which 
the  salve  was  applied.     Mahne  (Berl. 
klin.  Woch.,  Feb.  27,  1905). 
The  introduction  of  bismuth  paste 
by    Beck    for    the    treatment    mainly 
of   tuberculous    sinuses,   infected   ab- 
scesses in  Pott's  disease,  etc.,  while 
rendering    signal    service    therapeuti- 
cally, has,  nevertheless,  been  followed 
by  quite  an  array  of  toxic  cases.    The 
earliest  symptom  of  the  chronic  form 
of  poisoning,  due  to  the  slow  and  pro- 
longed  absorption   of   bismuth    by   a 
suppurating   surface,   is   a  pale,   livid 
tint  of  the  skin.     This  is  followed  by 
an  eruption  of  small,  bluish  ulcers  on 
the  gums.     The  further  progress  of 
the   poisoning  is   marked  by   nausea, 
headache,  vomiting,  and  albuminuria. 
In  advanced  cases  the  ulceration  of 
the  gums  increases,  and  the  patient 
becomes    emaciated,    and    gradually 
succumbs. 

Beck,  who  in  his  own  practice  ob- 
served  cases  of  the  kind,  states  that 
the  bad  results  may  be  prevented  by 
constantly  looking  out  for  the  appear- 
ance of  the  early  signs  of  the  poison- 
ing, and  if  any  of  these  be  manifested 
by  injecting  into  the  cavity  still  oc- 
cupied by  the  bismuth  paste  some 
warm  and  sterilized  olive  oil,  which 
is  allowed  to  remain  from  twelve  to 
twenty-four  hours,  i.e.,  until  it  has 
formed  an  emulsion  which  can  be 
removed  by  aspiration. 

Case  in  which  30  Gm.  (450  grains) 
of  50  per  cent,  bismuth  vaselin  were 
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Injected   into  a  spondylitic   fistula   m 
the    abdomen    of    a    boy    of    7.     The 
writer    had    applied    this    treatment 
with    good    success   in    several    cases 
previously,    following    Beck's    direc- 
tions.    The  bismuth  vaselin  was  left 
in  the  fistula  and  the  boy  grew  puny 
after  six  weeks,  with  a  stomatitis  sug- 
gesting mercurial  poisoning,  and  with 
ulcerations  on  the  gums  and  lips.    On 
the  assumption  of  bismuth  poisoning, 
the    abscess    was    opened    and    evac- 
uated, but  the  symptoms  progressed, 
the  syndrome  resembling  the  picture 
of     uremic     toxic     irritation     of     the 
cortex,    and   proving   fatal    in    a    few 
days.       Autopsy     revealed     punctate 
hemorrhages  in  the  stomach  mucosa 
and  an  ulceration  in  the  cecum,  with 
the    mucosa    and    the    brain     cortex 
hvperemic  throughout.     Eggenberger 
(Zentralbl.  f.  Chir.,  Oct.  31,  1908). 

Preliminary  report  of  2  cases  in 
adults  showing  that  toxic  effects  may 
result  from  the  use  of  moderate 
amounts  of  bismuth-vaselin  paste. 
Conservatism  should  govern  its  use 
until  further  study  establishes  more 
clearly  the  limit  of  non-toxic  dosage, 
the  manner  of  its  absorption,  and  the 
possibility  of  bismuth  idiosyncrasy. 
V.  C.  David  and  J.  R.  Kauffman 
(Jour.  Amer.  Med.  Assoc,  March  27, 
1909). 

Poisoning  by  a  paste  composed  of 
1  ounce  of  bismuth  subnitrate  incor- 
porated  with    2   ounces    of    sterilized 
vaselin.     Practically   all  this  was  in- 
jected by  using  considerable  force  to 
insure  its  reaching  the  bottom  of  the 
sinus.    A  compress  and  snug  bandage 
were  applied.    On  dressing  the  wound 
the   next   day    about   1    tablespoonful 
of  the  paste  was  found  on  the  dress- 
ing.   At  each  subsequent  daily  dress- 
ing  some    of    this    appeared,    until    it 
w^s  estimated  that  the  greater  part  of 
the  paste  had  been  extruded  in  four 
or    five     days.      A    temperature     de^ 
veloped  the    second    day,   with    some 
sweating   for    a   week   or    more,    and 
then  subsided.     About  the  third  day 
the  patient  complained  of  sore  mouth 
and  gums.    By  the  fifth  day  the  most 


intense     stomatitis    developed.      The 
mucous  membranes  turned  dark,  and 
the     lips,    gums,     and     cheeks     were 
swollen.      Ptyalism   was   intense    and 
the    breath    extremely    offensive,    so 
that    the    odor    could   be    noticed    on 
entering  the  room.     A  slight  neuritis 
of   the   left    arm   was    greatly    aggra- 
vated and  remains  painful  up  to  the 
present  time,  though    somewhat   im- 
proved.   The  pains  in  the  face  along 
the    course    of   the    superior    and   in- 
ferior branches  were  very  intense,  and 
relapses  still  occur.     A  dark-blue  line 
is  still  apparent  along  the  border  of 
the  gums,  and  dark  mucous  patches 
remain  on  the  inside  of  the  lips  and 
cheeks     along     the     border     of     the 
tongue.      A.    B.    Anderson    (Western 
Med.  Rev.,  Jan.,  1910). 

In  the  course  of  the  last  year  many 
instances  have  been  recorded  of  seri- 
ous and,  occasionally,  of  fatal  results 
from  the  use  of  bismuth  paste  in  the 
local  treatment  of  suppurating  cavi- 
ties and  fistuls.  Reich,  of  Tiibingen, 
has  collected  15  cases,  with  7  deaths, 
and  of  3  cases  recently  put  on  record 
by  Matsuoka  2  were  fatal.  Beck 
(Centralbl.  f.  Chir.,  Nu.  17,  1910). 

It  should  be  recognized  that  bis- 
muth paste  has  its  dangers,  and  if  we 
can  find  an  entirely  innocuous  sub- 
stance to  replace  it  we  shall  do  well 
to  make  the  change. 

Personal    case:      G.,    3    years    old. 
Diagnosis:     Caries    spinalis    thoracis, 
of    about    one    year's    duration,    with 
well-marked  kyphosis  and  freely  dis- 
charging  sinus    in   the    right    lumbar 
region.       The     abscess    was     opened 
April   12,   1911.     July   7,   1911,   an  in- 
jection was  made  into  the  sinus,  con- 
sisting of  the  regular  bismuth  paste 
mixture,  1  part  bismuth  subnitrate  to 
2  parts  vaselin.     July  9th.   ^A  sharp 
rise  in   temperature,  to   103°    F.,  fol- 
lowed' the    injection.      August    24th. 
The  temperature  soon  subsided,  and 
the  child  did  well  thereafter.     An  in- 
jection of  about  2  ounces  of  the  paste 
was    then    made.      August    26th.      A 
sharp  febrile  reaction  again  followed 
the  injection,  reaching  103°  F.     Sep- 
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tember  15th.  The  temperature  soon 
subsided,  and  has  since  run  between 
97.5°  and  99.6°.  About  2  ounces  of 
the  paste  were  injected.  September 
19th.  The  injection  was  followed  by 
the  usual  rise  in  temperature,  which 
slowly  subsided.  September  30th. 
The  abscess  almost  healed.  The  pa- 
tient has  a  blackish  discoloration  on 
one  side  of  her  tongue,  but  seems  in 
fairly  good  condition.  October  5th. 
The  child  has  been  vomiting  con- 
stantly, has  lost  weight  steadily,  can 
keep  nothing  on  her  stomach,  and  is 
very  restless.  October  8th.  Eight 
c.c.  of  olive  oil  were  injected  into  the 
sinuses.  October  9th.  Rectal  feeding 
begun  and  continued  to  the  end.  The 
temperature  does  not  run  above 
100°  F.  October  14th.  The  patient  is 
growing  steadily  worse,  and  refuses 
all  food.  Ulcers  on  both  sides  of  the 
mouth,  between  the  cheek  and  alveo- 
lar process,  are  spreading  rapidly. 
Some  little  discharge  of  bismuth 
followed  the  injection  of  8  c.c.  of 
olive  oil.  The  temperature  is  prac- 
tically normal,  and  pulse  runs  about 
120  to  130.  The  mouth  is  dry  and 
brown.  The  child  is  emaciated,  sleep- 
less, and  tosses  her  head  about.  The 
blackness  of  the  tongue  has  persisted 
and  increased.  October  17th.  Two 
bloody  stools.  Death.  L.  W.  Ely 
(Med.  Rec.,'jan.  20,  1912). 

Beck  states  that  the  use  of  bismuth 
paste  is  contraindicated  in  cases  of 
acute  suppuration,  particularly  em- 
pyema, as  absorption  so  readily  oc- 
curs on  the  fresh  inner  surface  of  the 
suppurating  pleura.  On  the  other 
hand,  in  old  abscess  cavities  with 
thick  and  fibrous  walls  with  much 
diminished  capacity  for  absorption, 
the  paste  may  be  applied  with  but 
slight  risk.  The  maximum  strength 
of  the  paste  used  by  Beck  is  33  per 
cent.  When  the  secretion  becomes 
sterile,  the  paste  is  withdrawn,  and  re- 
placed either  by  a  10  per  cent,  paste 
or  by  sterilized  vaselin. 


After  the  injection  of  large  quanti- 
ties of  the  bismuth  paste  into  sup- 
purating sinuses,  mild  symptoms  of 
nitrite  intoxication  may  appear. 
Acute  nitrite  poisoning  is  to  be 
regarded  as  a  distinctly  separate 
affection  from  that  arising  from  the 
more  chronic  bismuth  absorption. 
Radiographers  should  employ  some 
other  preparation  of  bismuth  than 
the  subnitrate  and  refrain  from  injec- 
tions of  subnitrate  into  the  bowels, 
especially  if  intestinal  putrefaction  is 
present.  E.  G.  Beck  (N.  Y.  Med. 
Jour.,  Jan.  2,  1909). 

Poisoning  from  Use  in  X-ray  Ex- 
amination.— Since  arsenic-free  bis- 
muth has  been  available,  the  subni- 
trate has  been  extensively  used  to 
facilitate  X-ray  examinations  of  the 
gastrointestinal  tract,  owing  to  the 
fact  that,  being  impermeable  to  the 
rays,  it  causes  the  organ  containing 
it  to  stand  out  prominently  in  the 
shadow  test.  Unfortunately,  large 
quantities  are  necessary  to  obtain 
satisfactory  results,  and  it  is  because 
of  this  that  many  cases  of  poisoning 
have  occurred,  absorption  taking  place 
from  the  intestine  after  decomposition 
of  the  salt.  The  symptoms  are  those 
already  described;  they  appear  from 
one  to  four  hours  after  the  use  of  the 
salt.  Nausea,  vomiting,  marked  cya- 
nosis, prostration,  and  rapid  respira- 
tion may  all  occur,  last  several  hours, 
and  the  case  proceed  to  recovery, 
especially  if  the  poison  is  removed. 
In  unfavorable  cases  methemoglo- 
binemia and  the  other  symptoms  de- 
scribed appear  in  rapid  succession 
until  death  occurs. 

In  1906  Benneke  and  Hoffmann  re- 
ported the  death  of  an  infant  who 
had  been  given  3  to  4  grams  of  bis- 
muth in  100  c.c.  of  buttermilk;  it  was 
supposed  that  the  poisoning  was 
due  to  some  chemical  change  caused 
by    the    lactic    acid,    though    this    did 


BISMUTH    (SAJOUS). 


471 


not  explain  the  methemoglobinemia 
found  at  autopsy. 

The  writer's  own  case  was  a  man 
aged  20  years.  Three  hours  after  a 
dose  of  50  grams  of  bismuth  sub- 
nitrate,  given  for  radioscopic  exam- 
ination, he  suddenly  became  markedly 
pale  and  cyanosed,  with  all  the  symp- 
toms of  collapse.  He  was  freely 
stimulated,  but  died  in  a  few  hours. 
There  is  also  an  account  of  3  other 
cases  that  recovered  after  alarming 
symptoms  of  similar  nature.  To  pre- 
vent this  the  writer  advises  that  bis- 
muth carbonate  be  used.  Meyer 
(Therap.  Monatsh.,  Bd.  viii,  S.  388, 
1908). 

Case  of  fatal  poisoning  in  an  adult 
in  whom  4  tablespoonfuls,  approxi- 
mately 2  ounces  (62  Gm.),  of  bismuth 
subnitrate  in  suspension  in  2  quarts 
(2000  Gm.)  of  water  were  injected 
into  the  colon  for  X-ray  examination. 
Blood  withdrawn  during  life  was 
chocolate  colored,  thus  clearly  indi- 
cating methemoglobinemia  as  an  ac- 
companiment of  the  cyanosis.  Later, 
however,  both  in  the  test-tube  con- 
taining it  and  in  the  blood-vessels 
after  death,  the  blood  was  found  to 
have  resumed  its  normal  color.  Ex- 
periments demonstrated  clearly  that, 
in  accord  with  Bohme's  view,  the 
intoxication  was  due  to  liberated 
nitrites.  Nowak  and  Guetig  (Berliner 
klin.  Woch.,  Sept.  28,  1908). 

Experiments  in  order  to  discover  a 
substitute  for  bismuth.  The  writer 
recommends  for  this  purpose  the 
magnetic  oxide  of  iron.  This  is  in- 
soluble in  the  stomach  and  intestines, 
and  admirably  arrests  the  rays.  The 
Roentgen  pictures  taken  with  the 
magnetic  oxide  of  iron  are  far  supe- 
rior to  those  the  writer  has  ever  ob- 
tained with  bismuth.  Lewin  (Miinch. 
med.  Woch.,  Bd.  xiii,  S.  643,  1909). 

TREATMENT  OF  BISMUTH 
POISONING. — Proph34axis  imposes 
the  use  of  smaller  doses  than  have 
been  the  rule.  The  doses  mentioned 
under  "Preparations  and  Doses"  at 
the   besrinninsr  of  this   article    should 


be  approximated  and  adjustment  made 
to  the  ag-e  of  the  patient.  The  surgical 
use  of  bismuth,  whether  in  powder  or 
paste,  is  subject  to  the  same  rules, 
unless  care  be  taken  not  to  leave  it  on 
or  in  the  tissues  sufficiently  long"  to 
permit  the  absorption  of  enough  bis- 
muth to  bring  on  toxic  symptoms. 
If  an}^  appear,  the  drug  should  at  once 
be  removed  by  prolonged  warm  bath- 
ing of  the  encrusted  surface  or  injec- 
tion of  warm  vaselin  and  aspiration 
when  dealing  with  cavities. 

For  X-ray  examination,  the  stom- 
ach or  rectum  should  be  carefully 
washed  out  and  all  bismuth  removed 
as  soon  as  the  skiagraphic  exposure 
is  terminated,  following  up  the  colonic 
irrigation  by  a  saline  purgative. 

Poisoning  caused  by  the  use  of 
large  doses  of  bismuth  in  the  shadow 
test  with  the  X-rays  observed  by  the 
writers.  Whatever  the  cause  of  these 
accidents,  it  behooves  the  physician 
in  the  future  to  use  every  precaution 
to  prevent  dangerous  results  arising 
from  the  administration  of  large 
doses  of  bismuth.  This  method  of 
diagnosis  is  of  too  great  value  and 
has  been  too  widely  adopted  to  allow 
it  to  be  given  up  on  account  of  such 
accidents.  Their  rule  at  present  is 
not  to  leave  over  Yi  ounce  of  the 
subnitrate  of  bismuth  in  the  stomach 
unless  the  patient  can  be  closely 
watched  for  several  hours  afterward, 
and  even  then  not  more  than  1  ounce 
should  be  allowed  to  remain.  If  a 
larger  amount  has  been  administered 
the  stomach  is  washed  out  as  soon  as 
possible  after  the  skiagraphic  ex- 
posure. One  must  be  sure  that  the 
end  of  the  tube  reaches  the  most  de- 
pendent portion  of  a  ptosed  stomach, 
as  the  heavy  powder  always  settles 
there.  When  the  colon  has  been 
examined  after  the  bismuth  enemata 
cleansing  injection  should  follow,  in 
order  to  remove  a  part  at  least  of  the 
retained  drug,  and  a  mild  purge  is 
also  advisable.     Worden,  Sailer,  Pan- 
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coast,    and    Davis    (Univ.    of    Penna. 
Med.  Bull.,  Aug.,  1906). 

The  writer  employed  bismuth  car- 
bonate instead  of  subnitrate  in  Roent- 
gen examination  of  a  woman  sus- 
pected of  cancer.  Thirty  hours  after 
taking  the  injection  the  greater  part 
could  be  seen  in  the  rectum  and  the 
patient  complained  of  pains  and 
tenesmus  and  the  left  hypochondrium 
was  tender.  After  the  rectum  had 
been  evacuated  by  an  enema,  the 
stool  showing  considerable  blood,  the 
symptoms  subsided.  The  bismuth 
carbonate  had  evidently  accumulated 
as  an  irritating  foreign  body  in  the 
rectum.  The  case  illustrates  the  im- 
portance of  clearing  out  the  intestine 
and  not  allowing  the  bismuth  to 
accumulate  therein.  Metzger  (Med. 
Klinik,  June  4,  1911). 

THERAPEUTICS.— The  most  im- 
portant therapeutic  application  of  bis- 
muth has  been  in  gastrointestinal 
disorders,  ever  since  Trousseau  dem- 
onstrated its  great  value  in  these 
affections.  While  the  use  of  the 
massive  doses  recommended  by  vari- 
ous authors  has  clearly  shown  that 
bismuth  is  not  free  of  toxic  effects, 
thus  somewhat  lessening"  its  use,  the 
fact  remains  that  in  judicious  doses  it 
is  worthy  of  the  greatest  confidence, 
particularly  in  the  various  forms  of 
dyspepsia.  As  recently  emphasized 
by  Hayem,  bismuth  is  especially 
valuable  in  all  cases  of  painful  gastri- 
tis. It  acts  favorably  on  gastrorrhagia 
and  it  also  reduces  abnormal  fermen- 
tations. Owing  to  its  chemical  effect 
upon  hydrochloric  acid,  it  has  been 
especially  employed  in  the  condition 
of  hyperchlorhydria ;  but  as  shown  by 
Hayem,  it  can  be  used  with  equal 
success  in  hypopeptics  and  even 
among  apeptics.  The  improvement  is 
prompt  and  the  relief  very  marked  in 
all  casesof  painful  gastric  crises  (early 
or   late   pains,   cramps,   burnings,   in- 


tolerable pains,  sensations  of  weight, 
uneasy  feelings,  unseasonable  pangs 
of  hunger,  etc.).  In  severe  cases  it 
may  be  impossible  to  give  the  bis- 
muth at  the  beginning ;  but  as  soon 
as  the  acute  period  has  passed,  it  can 
be  exhibited  with  the  most  favorable 
results.  Its  calming  effects  are  ob- 
tained generally  during  the  r^econd 
or  third  day  of  treatment,  but  more 
frequently  not  until  the  sixth  day. 
In  nervous  dyspepsias,  and  in  gastric 
crises  of  central  origin,  only  tempo- 
rary relief  can  be  looked  for.  In 
gastric  ulcer,  its  use  has  become 
classic;  it  relieves  pain,  stops  reflex 
irritation,  and  its  protective  properties 
favor  rapid  healing  of  the  lesion. 
Even  in  cancer  of  the  stomach,  its' 
beneficial  effects  are  sometimes  re- 
markable in  relieving  pain,  but  they 
are  only  temporary,  and  the  patients 
are  obliged  to  take  it  constantly. 
This  very  fact  of  its  long-continued 
use  is  an  indication  of  cancer  of  the 
stomach,  which  of  itself  may  have 
some  value  in  a  case  of  difficult 
diagnosis. 

[It  is  a  question  whether  the  analgesic 
property  of  bismuth  subnitrate  is  not  due 
to  the  poisonous  effects  of  liberated 
nitrites,  i.e.,  to  a  poisonous  action.  This 
is  suggested  by  the  facts  that  large  doses 
are  alone  effective,  and  that  the  subnitrate 
of  all  the  bismuth  salts  alone  relieves  pain 
to  any  material  degree.  The  physiological 
action  of  the  nitrites  being  to  dilate  the 
arterioles  throughout  the  entire  body,  the 
general  blood-pressure  is  relieved  and  the 
congestion  .  of  the  painful  area  likewise, 
thus  diminishing  temporarily  its  sensitive- 
ness.    C.  E.  BE  M.  S.] 

If  it  becomes  necessary  to  admin- 
ister more  than  40  grains  (2.6  Gm.) 
three  times  a  day — suspended  in 
water — to  relieve  the  pain  of  gastric 
cancer  it  is  preferable  not  to  increase 
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the     dose,    but     add     tliereto     either 
codeine,  morphine,  or  cocaine. 

Dyspepsia  attended  with  hyper- 
acidity, irritable  stomach,  and  gastric 
cancer  is  often  happily  influenced  by 
the  following  powder  : — 

IJ  Subnitrate  of  hisuinth, 

Carbonate  of  mag- 
nesium     of   each  5  grs.  (0.33  Gm.). 

Morphine  sulphate  ..  Vis  gT-  (0.005  Gm.). 
M.     For  1  powder. 

Acute  or  chronic  diarrheas  are  often 
relieved  b}^  bismuth.  A  dose  of 
castor  oil  in  advance  of  bismuth  sub- 
nitrate  is  of  value  in  removing  any 
possible  cause  of  irritation. 

In  severe  infantile  diarrhea  it  is 
best  to  commence  with  a  dose  of  3  to 
5  grains  (0.2  to  0.33  Gm.)  ;  it  is  then 
possible  to  dispense  entirely  with 
opium  in  many  instances.  The  drug 
can  be  administered  to  children  in  a 
mixture  with  glycerin  and  water,  to 
be  shaken  before  ingestion.  The 
powder  form  should  be  avoided,  as  it 
is  liable  to  produce  irritation  of  the 
gastrointestinal  mucous  membrane. 

Many  cases  of  vomiting,  even  the 
vomiting  of  pregnancy,  will  usually 
3aeld  to  the  administration  of  10-grain 
doses  of  one  or  other  of  the  bismuth 
salts.  It  is  not  always  tolerated  by 
the  stomach  when  given  in  larger 
doses.  This  drawback  may  be  in  a 
measure  obviated  when  necessary  by 
combining  it  with  an  aromatic  powder 
or  magnesia.  The  formula  given 
above  under  "dyspepsia"  is  of  great 
value  in  such  cases. 

Lion  recommends  that,  in  cases  of 
pulmonary  tuberculosis  with  cough- 
ing and  vomiting  after  meals,  20 
grams  (300  grains)  of  bismuth  sub- 
nitrate  be  given  in  two-thirds  of  a 
glassful  of  water  one  hour  before  a 
meal.  Usually  after  the  very  first 
dose    the    vomiting    is    entirely    pre- 


vented, and  if  the  treatment  be  kept 
up  ten  or  twelve  days  it  will  cease 
permanently.  Occasionally  the  cough 
provoked  by  taking  food  persists,  but 
it  is  no  longer  followed  by  vomiting. 
H.  Paillard  (Progres  med.,  Jan.  27, 
1912). 

[The  above  abstract  illustrates  the 
dangerous  recklessness  with  which  bis- 
muth is  used  owing  to  the  prevailing  be- 
lief that  it  is  a  harmless  agent.  Such 
enormous  doses  are  not  necessary  to  pre- 
vent the  above  form  of  emesis.  C.  E.  de 
M.  S.] 

The  color  of  the  stools  is  changed 
to  a  blackish  or  slate-like  hue  when 
bismuth  is  administered,  but  this 
need  give  rise  to  no  anxiety. 

The  salicylate  of  bismuth,  the  dose 
of  which  is  smaller,  is  very  efficient  in 
infantile  diarrhea  in  doses  of  1  to  2 
grains  (0.065  to  0.13  Gm.).  It  has 
also  been  used  in  the  diarrhea  of 
typhoid  fever,  but  the  betanaphtho- 
late  is  generally  preferred,  owing  to 
its  greater  antiseptic  activity.  Both 
salts  may  be  administered  together, 
however,  with  advantage,  according 
to  some  authors.  The  double  salt  of 
bismuth  and  ammonium  citrate  is  also 
valuable  in  acute  and  chronic  diarrhea. 
This  applies  also  to  a  marked  degree 
to  bismuth  subgallate,  but  in  5-  to 
10-  grain  (0.33  to  0.66  Gm.)  doses 
three  times  daily. 

Local  Use  of  Bismuth  Preparations. 
— The  toxic  effects  of  bismuth  sub- 
nitrate  when  applied  as  a  dusting" 
powder  to  exposed  surfaces  have 
somewhat  reduced  the  use  of  bismuth 
salts  in  surgical  disorders,  but  if  it  is 
remembered  that  it  is  the  subnitrate 
that  has  given  rise  to  the  untoward 
effects  reported  it  is  only  necessary 
to  limit  its  use  to  small  excoriations, 
ulcers,  burns,  etc.,  to  avoid  such 
effects.    Or,  the  subcarbonate  may  be 
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used  instead.  The  tribromphenolbis- 
muth  (xeroform)  has  been  found  to 
replace  iodoform  advantageously  in 
the  above  and  other  surgical  dis- 
orders, especially  in  infected  wounds, 
ulcers,  and  in  uterine  erosions.  The 
subnitrate  or  subcarbonate  of  bismuth 
is  extensively  used  also  as  dusting 
powder  in  the  treatment  of  various 
skin  disorders,  especially  erythema, 
vesicular  eczema,  acne,  and  intertrigo. 
For  the  treatment  of  fistula  of 
various  kinds,  those,  for  instance,  fol- 
lowing empyema,  mastoid  disease,  tu- 
berculous abscesses,  tuberculosis  of 
the  spine  and  joints,  resection,  etc., 
Emil  G.  Beck's  bismuth  paste  has  been 
extensively  used  with  excellent  results 
when  the  lesions  were  not  too  exten- 
sive or  too  far  advanced.  The  sub- 
nitrate  having  caused  poisoning  in 
many  cases,  as  we  have  seen,  the 
subcarbonate  may  be  used  instead, 
though  it  does  not  entirely  avert  the 
untoward  effects,  unless  the  quantity 
recommended  is  somewhat  reduced. 
J.  C.  Beck's  main  mixtures,  used 
in  319  cases,  are  as  follows:  (1) 
A  paste  containing  33  parts  of  bis- 
muth subnitrate  and  67  parts  vaselin, 
which  is  used  principally  in  the  locali- 
ties where  the  idea  is  to  cover  rather 
than  distend  and  as  a  local  treatment 
of  the  nasal  mucosa  in  hypertrophic 
rhinitis.  (2)  A  paste  containing  30 
parts  bismuth  to  60  of  vaselin  and  5 
parts  each  of  white  wax  and  paraffin, 
which  is  of  almost  universal  applica- 
tion, except  for  filling  the  defect  of 
simple  mastoid  operation,  where  a 
paste  containing  less  vaselin  and 
double  the  above  amoant  of  white 
wax  and  paraffin  is  used.  (3)  A  still 
stiffer  paste  of  30  parts  bismuth,  35 
parts  vaselin,  25  parts  paraffin,  and  10 


parts  white  wax,  used  only  in  the 
radical  frontal  sinus  operation  to  act 
as  a  plug.  The  syringe  used  is  a 
powerful  instrument  working  on  the 
thread  principle.  The  flexible  tube  is 
essential  and  must  be  of  metal,  as 
rubber  distends  and  soon  breaks. 
Beck  believes  that  in  the  first  place 
either  the  bismuth  or  the  nitrate, 
coming  in  contact  with  the  tissues, 
produces  such  a  change  in  the  inflam- 
matory cells  and  leucocytes  of  the  in- 
fected area  that  they  are  enabled 
slowly  to  destroy  the  vegetable 
organisms.  Another  factor  to  be  con- 
sidered is  the  coating  effect  of  the 
bismuth  to  the  mucous  membrane, 
and  his  experience  has  convinced  him 
as  to  its  advantages  as  a  dressing. 
The  cases  should  be  closely  watched, 
and  if  any  indication  of  poisoning  ap- 
pears the  paste  should  be  softened 
with  warm  vaselin  and  aspirated,  and 
the  cavity  washed  out. 

Case  of  periosteal  abscess  develop- 
ing in  the  parietal  bone  about  six 
weeks  after  a  mastoid  operation  in 
which  treatment  was  continued  for 
several  months  without  result,  and 
the  patient  was  unwilling  to  have 
any  further  operation.  A  trial  of 
Beck's  method  was  undertaken  as  a 
last  resource;  3  c.c.  of  the  paste  were 
pressed  into  the  wound  with  a  spat- 
ula, and  the  wound  was  covered  with 
cotton-wool  steeped  in  the  paste,  and 
a  bandage  applied.  Two  days  later 
it  was  found  that  the  wound  had 
diminished  in  breadth  from  1  cm.  to 
2  mm.,  and  the  amount  of  pus,  which 
for  months  had  been  as  much  as  a 
teaspoonful  every  twenty-four  hours, 
was  hardly  enough  to  cover  a  small 
cotton-wool  plug.  On  the  third  day 
1  gram  of  the  paste  was  injected, 
and  the  bandage  reapplied.  On  the 
fourth  day  the  wound  was  already 
covered  with  normal  granulations. 
The    patient    was    discharged    healed 
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at  the  end  of  a  fortnight  after  this 
treatment  was  begun.  As  a  result  of 
his  experience  the  author  is  able  to 
maintain  that  the  bismuth  treatment 
in  those  cases  in  which  only  a  few 
cubic  centimeters  of  the  paste  are 
used  is  harmless  to  the  patient.  The 
treatment  is  simple  and  can  be  easily 
employed.  Alexander  Sag  (Pester 
Med.  Chi.  Presse,  No.  12,  1909). 

In  Beck's  bismuth  treatment  we 
have  a  means  of  curing  or  at  least 
greatly  benefiting  fistulous  tracts, 
tuberculous  sinuses,  chronic  and  sub- 
acute cavities,  including  empyemata, 
etc.  While  it  is  not  a  cure-all  or 
lauded  as  such,  it  gives  promise  of 
great  beneficial  results.  The  tech- 
nique is  extraordinarily  simple  and 
painless.  Bismuth  subcarbonate  or 
subgallate   only   should  be  used. 

It  will  not  cure  sinuses  when  the 
disease  is  active  or  when  sequestra 
are  present.  These  must  be  removed 
and  the  disease  brought  to  a  stand- 
still before  injection.  W.  G.  Stern 
(Cleveland  Med.  Jour.,  April,  1909). 

Report  of  two  very  satisfactory 
cures  of  hydatid  sinuses  of  some 
duration  by  Beck's  method.  So  far  as 
the  author  is  aware,  it  had  not  pre- 
viously been  tried  in  hydatid  sinuses 
in  Adelaide.  Bollen  (Austral.  Med. 
Gaz.,   May  20,   1910). 

Use  of  Beck's  bismuth  paste  in  10 
cases  of  fistula  resulting  from  re- 
moval of  a  tuberculous  kidney  and 
another  of  a  fistula  with  a  simple 
pyonephrosis  with  concretions.  The 
paste  used  was  a  mixture  of  10  parts 
of  bismuth  with  10  parts  each  of 
paraffin  and  lanolin  and  20  parts  of 
vaselin.  The  amount  injected  was 
only  from  5  to  10  or  12  c.c.  except  in 
a  single  case.  In  other  points  Beck's 
technique  was  followed.  Although 
such  striking  results  as  Beck  has  re- 
•ported  were  not  observed,  yet  the 
treatment  is  deemed  valuable.  A 
cure  was  attained  in  some  cases  in 
which  the  process  had  proved  re- 
bellious to  other  measures.  Heitz- 
Berger  and  Moreno  (Annales  des  mal, 
des  org.  genito-urin.,  June  1,  1910). 


Of  30  cases  injected,  in  29  it  was 
with  a  therapeutic  purpose,  and  in  6 
of  these  without  successful  results. 
Of  4  thoracic  fistulae,  in  3  the  cure 
was  surprisingly  rapid.  The  fourtli 
was  a  bronchial  fistula;  7  other  fistula; 
of  various  kinds,  excluding  those  aris- 
ing from  bone  and  joint  disease,  were 
healed.  Of  18  fistulee  from  bone  and 
joint  disease,  with  the  exception  of  3 
cases  of  a  tuberculous  nature,  12 
were  successfully  treated,  1  remained 
doubtful,  and  5  were  failures.  Bran- 
des  (Deut.  Zeitsch.  f.  Chir.,  Bd.  cviii, 
S.  221,  1911). 

The  technique  is  being  somewhat 
modified  by  other  observers.  While 
Beck  fills  the  fistula  by  injecting  the 
paste  forcibly  into  the  mouth  of  the 
cavity,  Brandes  passes  a  rubber  tube 
or  catheter  into  the  fistula  to  its 
bottom  and  injects  the  paste  throu^'h 
it.  In  this  way  driving  of  the  exu- 
date into  the  surrounding  tissues  is 
avoided.  He  frequently  fills  only  the 
bottom  of  the  fistula  to  avoid  intoxi- 
cation. The  addition  of  iodine  has 
been  found  to  enhance  the  efficiency 
of  the  paste  in  the  treatment  of 
cancerous  fistula. 

Small  collapsible  tubes,  such  as 
those  used  to  dispense  vaselin,  are 
very  convenient.  Thej^  differ  from 
the  latter  in  that  they  are  pointed,  the 
tip  being  protected  with  a  cap  screw. 
The  tubes  are  sterilized  by  dry  heat, 
and  are  filled  with  the  paste,  after  it 
has  been  sterilized.  The  open  end  of 
the  tube  is  closed  by  folding  it  on 
itself  several  times.  The  paste  is 
used  by  removing  the  screw  cap,  in- 
serting the  nozzle  into  the  fistula, 
and  forcing  the  paste  in  by  finger- 
pressure  on  the  tube.  M.  G.  Seelig 
(Interstate  Med.  Jour.,  Aug.,  1911). 

In  a  case  of  discharging  sinus  asso- 
ciated with  breast  cancer  the  author, 
after  using  Beck's  bismuth  paste  and 
other  classic  preparations  without 
success,  made  the  experiment  of  add- 
ing to  Beck's  paste  some  iodine  tine- 
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ture.  After  3  injections,  made  within 
ten  days,  the  sinus  closed.  The  prep- 
aration was  later  used  in  other  cases 
with  very  satisfactory  results.  It 
was  made  up  of:  bismuth  subnitrate, 
30  Gm.  (1  ounce);  petrolatum,  60  Gm. 
(2  ounces);  white  wax  and  paraffin, 
of  each,  5  Gm.  (80  grains),  and  iodine 
tincture,  2  Gm.  (30  minims).  The 
iodine  tincture  is  added  after  the 
other  ingredients  are  thoroughly 
mixed,  and  the  paste  is  to  be  well 
stirred  whenever  used.  Where  the 
amount  to  be  used  is  large  the  pro- 
portion of  iodine  may  be  reduced  in 
order  to  avoid  excessive  absorption 
and  phenomena  of  intoxication.  L. 
D.  Green  (Cal.  State  Jour,  of  Med., 
Dec,  1911). 

C.  E.  DE  M.  Sajous 

AND 

L.  T.  DE  M.  Sajous, 

Philadelphia. 

BITES,   VENOMOUS.     See 

Index-Supplement. 

BLACK  DEATH.     See  Plague. 

BLACK-WATER  FEVER.     See 

Malarial  Fevers. 

BLADDER,  DISEASES  OF.    See 

Urinary  System,  Diseases  of. 

BLAUD'S  PILL.     See  Iron. 

BLEEDERS'   DISEASE.     See 

Hemophilia. 

BLEEDING.     See  Venesection. 

BLEPHARITIS  AND   BLEPH- 
ARADENITIS.—DEFINITION.— 

Blepharitis  is  a  symptom  which  can 
best  be  defined  as  an  inflammation  of 
the  Meibomian,  or  sebaceous,  glands 
of  the  hair-follicles  of  the  eyelids,  and, 
secondarily,  of  the  follicles  them- 
selves. It  may  occur  as  the  expression 
of  local  external  irritation  or  reflex 
irritation  from  refraction  errors,  or 
may  accompany  conjunctival  irritations, 


stricture  of  the  tear-ducts,  and  inflam- 
mations of  all  sorts. 

SYMPTOMS.— More  or  less  red- 
ness with  slight  localized  swelling  at 
the  edges  of  the  lids  is  the  first  mani- 
festation of  the  disease.  This  grad- 
ually spreads  until  the  entire  edge  of 
the  upper  lid  is  involved.  Crusts  ap- 
pear later  around  the  bases  of  the  cilia 
of  the  swollen  part,  and,  the  secre- 
tions being  more  or  less  infectious, 
gradual  extension  to  the  lower  lid  fol- 
lows. Some  of  the  cilia  in  the  in- 
flamed follicles  become  loosened,  and 
may  easily  be  withdrawn  without 
causing  pain,  or  they  fall  or  are  forced 
out  imbedded  in  the  crusts,  which 
cause  itching  and  so  often  are  picked 
out.  Chronic  conjunctivitis,  phlyc- 
tenular conjunctivitis,  and  trachomia 
frequently  occur  as  concomitants  or 
complications. 

ETIOLOGY.— Blepharitis  is  more 
common  in  strumous  individuals.  It 
frequently  presents  itself  as  a  reflex 
symptom,  the  result  of  excessive  use 
of  the  eyes  for  close  work,  etc.  Apart 
from  the  parasitic  and  traumatic 
varieties  of  blepharitis,  it  is  usually  of 
reflex  origin,  due  to  uncorrected  re- 
fraction errors.  As  a  rule,  blepharitis 
ciliaris  may  be  regarded  as  a  sort  of 
optical  barometer  or  as  an  expression 
of  the  amount  of  functional  strain ; 
this  is  made  manifest  by  a  more  or 
less  intense  variety  of  blepharitis  oi 
blepharadenitis  (chronic  blepharitis), 
and  in  my  experience  usually  accom- 
panies errors  of  refraction  other  than 
myopia.  So-called  "styes" — hordeola 
— accompany  blepharitis,  and,  with 
retention  cysts  and  tarsal  tumors, 
are  the  result  of  blepharadenitis  or 
chronic  blepharitis,  with  stenosis  or 
stricture  of  the  excretory  ducts  and 
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acute  and  chronic  abscesses  of  the 
Meibomian  glands  as  a  sequence.  The 
varieties  are :- — 

1.  Blepharitis  ciliaris:  simple; 
caused  by  reflex  refraction  errors. 

2.  Blepharitis  ciliaris :  marginal 
and  ulcerative,  chronic,  conjunctival, 
trachomatous,  diphtheritic,  stricture 
of  lachrymal  duct,  etc. 

3.  Blepharitis  ciliaris :  eczematous, 
squamous,  exudative,  pedicular. 

4.  Blepharitis  ciliaris:  furunculous, 
infectious,  autoinfectious. 

5.  Blepharitis  ciliaris :  exanthema- 
tous,  erysipelatous,  phlegmonous, 
traumatic. 

6.  Blepharitis  ciliaris :  blepharad- 
enitis,  chronic  Meibomian  and  follic- 
ular inflammation  and  obstruction. 

PATHOLOGY.— If  the  crusts  are 
soaked  and  carefully  washed  off  and 
the  bases  of  the  lashes  are  magnified 
and  carefully  examined,  it  will  be  seen 
that  the  mouths  of  the  follicles  no 
longer  closely  surround  the  cilia. 
The  latter  are  thus  loosened.  In  more 
advanced  cases  the  hair-follicles  are 
destroyed  by  the  inflammatory  proc- 
ess and  the  lashes  are  lost  and  are  no 
longer  reproduced,  the  seat  of  their 
former  implantation  becoming  exud- 
ing sacs  or  bare  cicatricial  tissue. 
The  loss  of  the  protection  afforded 
the  eye  from  light  and  the  mucous 
surfaces  of  the  lid,  by  the  cilia,  in- 
creases the  sources  of  irritation  and 
inflammation ;  involvement  of  the 
lachrymal  puncta  may  then  give  rise 
to  lachrymations,  epiphora,  eversion 
of  the  lid,  closure  of  the  duct,  and  con- 
junctival and  corneal  inflammations 
follow  as  formidable  complications. 

PROGNOSIS  is  good  in  the  major- 
ity of  cases  where  true  prophylaxis  is 
employed.     Congestion  of  the  edge  of 


the  lids,  with  slight  swelling,  if  reflex, 
is  a  condition  which  is  promptly 
cured  if  judiciously  treated  (i.e.,  if  the 
eyes  be  properly  refracted  by  atro- 
pine, the  only  mydriatic).  If  this 
refracting  has  not  been  done  properly 
the  conditions  often  intensified,  in- 
stead of  being  relieved,  are  a  proof  of 
correctness.  The  chronic  or  ulcer- 
ative form  is  less  easily  mastered,  and 
the  complications  that  are  likely  to 
follow  make  it  important  that  bleph- 
aritis receive  attention  in  its  early 
stages. 

TREATMENT  in  all  forms  of 
blepharitis  marginalis  depends  for  its 
success  upon  prophylaxis,  and  this  is 
not  possible  without  thorough  drain- 
age of  the  eye.  In  the  first  and  second 
varieties  the  crusts  must  be  carefully 
soaked  and  mopped  with  a  warm, 
alkaline  solution  in  the  hands  of  the 
patient  until  softened.  They  should 
not  be  forcibly  removed.  Pledgets  of 
absorbent  cotton  should  be  used  to 
sop  or  mop  the  crusts  and  not  disturb 
the  cilia,  which  are  ever  ready  to  drop 
out.  This  tedious  soaking  process 
seldom  occupies  less  than  half  an 
hour.  In  softening  the  crusts  the 
head  should  be  held  erect  and  the 
basin  containing  the  solution  held 
under  the  chin;  otherwise,  the  blood 
by  gravity  congests  the  tutamina  and 
partially  defeats  our  purpose.  The 
pledget  of  wet  cotton  should  be  held 
between  the  thumb  and  forefinger 
only,  of  the  hand  on  the  side  to  be 
soaked.  If  the  back  of  the  hand  be 
kept  uppermost  and  the  other  three 
fingers  extended,  the  solution  will  not 
run  down  the  arm  nor  wet  nor  soil 
the  patient. 

Having  thoroughly  removed  the 
crusts,  carefully   dry  the  margins  of 
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the  lids.  In  ten  minutes'  time  wipe 
dry  the  edges  of  the  lids,  repeat  this 
procedure  several  times,  and  remove 
the  fresh  fluid  exudate,  which,  if  al- 
lowed to  remain,  dries  and  forms  new 
crusts,  and  under  these  conditions  all 
local  remedial  applications  are  of  little 
use.  They  simply  do  not  reach  the 
infected,  exuding  area.  This  treat- 
ment must  be  persisted  in,  and  re- 
quires the  utmost  patience.  The 
yellow  ointment  of  Pagenstecher  has 
stood  the  test  of  years,  and  when  this 
ointment  will  not  effect  a  "temporary" 
cure — I  use  the  word  temporary  ad- 
visedly— we  must  have  resort  to 
saturated  solutions  of  nitrate  of  silver 
or  even  the  solid  nitrate  itself.  If 
rubbing  a  tiny  scrap  of  the  ointment 
of  the  yellow  oxide  of  mercury 
[1  grain  to  1  dram  (0.065  to  4  Gm.) 
of  vaselin]  upon  the  well-washed 
and  thoroughly  dried  edges  of  the 
e3^elid  and  into  and  in  and  around  the 
cilia  does  not  effect  a  cure,  we  must 
have  resort  to  the  nitrate  of  silver 
locally,  brushing  a  strong  solution 
carefully  upon  the  edges  of  the  lids 
and  around  the  cilia  or  actually  with 
a  fine  point  of  the  solid  caustic  cau- 
terizing the  ulcerated  area  around  the 
openings  through  which  the  cilia 
project. 

In  all  but  the  oldest  cases  the  ap- 
plication of  protargol  after  the  man- 
ner recommended  by  Darier  is  capa- 
ble of  bringing  about  a  rapid  cure. 
The  scrubbing  with  protargol  not 
only  loosens  the  crusts,  but  also  in- 
sures that  the  silver  reaches  the  dis- 
eased tissues  at  the  bottom  of  the 
hair-follicles.  When  the  disease  is  of 
very  old  standing,  so  that  the  roots  • 
of  the  hairs  are  already  atrophied,  the 
thickened  edge  of  the  lid  is  everted, 
and  there  is  troublesome  lachryma- 
tion,  for  which  the  sufferers  seek  re- 
lief    in     one     clinic     after     another 


without  finding  cure.  In  such  cases 
good  results  follow  the  application  of 
compresses  wetted  with  ichthyol  dur- 
ing the  night.  The  good  effects, 
however,  are  partly  lost  on  account 
of  the  very  considerable  pain  which 
followed  the  application.  Reumaux 
(La  Clinique  ophthal,  May  10,  1904). 
A  good  cleansing  given  by  the  sur- 
geon himself,  and  a  final  light  swab- 
bing with  a  weak  solution  of  silver 
nitrate,  will  do  more  than  gallons  of 
lotion  liberally  bestowed  during  many 
weeks.  Then  the  application  of  a 
smooth  antiseptic  ointment  will  keep 
the  lids  soft  and  reduce  the  liability 
to  the  collection  of  more  crusts  and 
scabs.  Plain  boric  ointment  in  yel- 
low vaselin,  or  a  doubly  diluted  oint- 
ment of  ammoniated  mercury,  or  the 
yellow  oxide  of  mercury  in  a  mixture 
of  lanolin  and  vaselin  to  the  strength 
of  1  per  cent.,  are  all  of  value,  the 
last  perhaps  most  of  all.  These 
measures  will  do  much  to  reduce  the 
unsightly  ravages  made  by  the  dis- 
ease, but  they  will  not .  touch  the 
thing  which  is  most  frequently  the 
real  cause  of  the  irritation.  To  get 
at  this  the  refraction  of  the  eye  must 
be  made  out,  by  retinoscopy,  and  any 
irregularity  found  must  be  corrected 
with  glasses.  N.  B.  Harman  (Clin. 
Jour.,  Sept.  19,  1906). 

The  crusts  are  usually  quite  adher- 
ent, owing  to  their  'composition, 
partly  to  the  sticky  secretion  of  the 
Meibomian  follicles,  and  partly  to  a 
varnish-like  substance  (serum)  which 
exudes  from  the  hair-follicles.  A 
weak  solution  of  sodium  bicarbonate 
softens  and  detaches  them. 

As  we  have  said,  it  is  but  "tem- 
porarily cured."  Unless  the  cause  of 
a  blepharitis  be  removed,  it  will  re- 
turn. We  have  treated  the  local 
condition  and  not  removed  tlie  cause. 
This,  in  our  experience,  is  due,  in  the 
majority  of  cases,  to  a  refraction 
error  (usually  hyperopia),  and  is 
simply    an    expression    of    functional 
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strain.  A  careful  refraction  worked 
out  under  full  atropine  mydriasis,  or 
by  the  rapid  method  when  the  patient 
is  over  45  years  of  age,  is  the  best 
treatment  for  the  simple  reflex  and 
ordinary  form  of  blepharitis  that  an 
experience  of  more  than  a  quarter  of 
a  century  now  suggests. 

Blepharitis  ciliaris  (eccematotis)  oc- 
curs as  a  concomitant  of  eczema, 
seborrhea,  and  other  skin  affections, 
and  as  a  complication  of  vaccinia, 
syphilis,  and  other  infectious  proc- 
esses, or  may  be  parasitic,  and  is  to 
be  treated  according  to  the  rules  of 
therapy  in  dermatology.  Pediculi 
palpebrarum  usually  transferred  from 
the  pubic  region  securely  tucked  be- 
tween the  eyelashes  looks  like  a  lid 
with  a  double  row  of  cilia  and  readily 
yields  to  applications  of  mercurial 
ointment. 

The  writer  has  obtained  excellent 
results  in  the  treatment  of  blepharitis 
ciliaris  by  the  application  of  the  fol- 
lowing ointment: — 

I. 
R.  Salicylic  acid  ..    gr.  ivss    (0.3  Gm.). 
Zinc  oxide    ....    gr.  xv   (1  Gm.). 
4Vool  fat, 
Petrolafuiii, 

of  each gr.  Ixxv  (5  Gm.). 

M.  et  ft.  ungt. 

Sig. :    For  external  use. 

II. 

IJ  Tumenol    gr.  ivss    (0.3  Gm.). 

Zinc  oxide    ....    gr.  xv  (1  Gm.). 

Petrolatum, 

Wool  fat, 

of  each gr.  Ixxv   (5  Gm.). 

M.  et  ft.  ungt. 

Sig. :    For  external  use. 

The  two  ointments  are  applied  at 
night,  every  second  day.  If  suppura- 
tion ensues,  the  lashes  should  be 
plucked  out  and  the  parts  cauterized 
with  silver  nitrate.  Pick  (Therap. 
Monats.,  April,  1910). 

Blepharitis  ciliaris  {furunculous)  is 
a  variety  peculiar  to  no  local  or  reflex 


condition,  but  is  caused,  as  a  rule,  by 
an  infection.  Such  inflammations 
follow  the  usual  course  of  furuncular 
inflammations  and  abscesses,  and  the 
secretion  from  the  localized  slough 
furnishes  the  typical  "furuncle  ba- 
cillus." For  this  reason  alone  the 
boils,  or  furuncles,  not  necessarily 
"styes,"  recur,  and  acute  autoinfec- 
tion  through  the  mouths  of  the 
Meibomian  follicles  occur  and  recur. 
Unless  severe  antiseptic  precautions 
are  rigidly  enforced,  particularly 
when  the  abscess  contents  are  evac- 
uated, such  are  sure  to  recur.  Hot 
fomentations  with  boiled  water,  fol- 
lowed by  drenchings  with  borated  or 
any  mild  antiseptic  solution,  are  abso- 
lutely necessary. 

The  writer  advises  ichthyol  in  vari- 
ous combinations: — 

3  Ichthyol gr.  vj   (0.39  Gm.). 

Petrolatum    ....    3ij  (8  Gm.). 

M.  et  ft.  ungt. 

Sig. :  Apply  to  the  edges  of  the  lids 
after  cleansing. 

IJ  Ichthyol  gr.  X  (0.65  Gm.). 

Zinc  oxide  oint- 
ment       Sij  (8  Gm.). 

M.  et  ft.  ungt. 

Sig. :  Apply  to  lids  after  removal  of 
crusts. 

Lead  acetate  should  not  be  em- 
ployed in  connection  with  the  eye,  as 
it  has  the  defect  of  depositing  an  in- 
soluble salt  upon  any  corneal  abra- 
sion, making  a  stain  that  cannot  be 
removed.  Lead  and  opium  wash,  so 
frequently  used  in  other  parts  of  the 
body,  is  not,  therefore,  a  desirable 
application  to  the  eye.  May  (N.  Y. 
Med.  Jour.,  Sept.  9,  1911). 

When  furunculous  abscesses  are 
evacuated  spontaneously  or  by  the 
knife,  a  focus  of  infection  is  estab- 
lished, and  we  must  use  dilute 
listerine,  Dobell's  solution,  Seller's 
solution  (tablets),  electrozone,  or 
dioxide   of  hydrogen,   until   complete 
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healing-  has  taken  place.  Fomenta- 
tions are  best  made  while  the  patient 
reclines.  Squares  of  spongiopilin  or 
pledgets  of  absorbent  cotton  covered 
with  oil-silk  are  most  convenient. 
Following  hot  fomentations,  the  eye 
should  be  lightly  covered  and  pro- 
tected from  draughts. 

Loss  of  cilia,  even  in  part,  caused  by 
destruction  of  glands  is  seldom  seen, 
but  to  be  deplored,  as  such  loss  of 
cilia  robs  the  eye  of  its  protection 
against  light.  Cilia  generally  grow 
again  unless  the  edges  of  the  lids  are 
sclerosed  and  deformed  with  cica- 
trices from  any  cause,  usually  ne- 
glected ulcerations  about  the  mouths 
of  the  hair-follicles. 

Closure  of  the  puncta  lacrymalia  is 
the  most  serious  complication.  All 
careful  operators  take  great  pains  to 
cleanse  the  cilia,  especially  the  su- 
perior ones  in  any  case.  It  is  unsafe 
to  operate  with  blepharitis  present, 
as  the  secretions  would  infect  the 
wound.  Such  are  known  as  "dirty 
eyes." 

The  following  routine  prescription 
for  cases  of  narrowing  of  the  tear- 
ducts  is  an  especial  favorite  with 
young  people,  who  often  are  anxious 
to  suddenly  do  away  with  red  eyelids 
and  at  the  same  time  be  able  to 
use  an  antiseptic  bleaching  solution, 
which  can  be  used  with  impunity,  but 
never  replenished  without  another 
prescription.  Of  course,  the  cocaine, 
for  evident  reasons,  may  be  omitted, 
but  it  is  of  value,  as  it  prolongs  the 
effect  of  the  adrenalin  : — 

^  Boric  acid  powder gr.  x   (0.65  Gm.). 

Cocaine    muriate     (2% 

solution)   ;  =  3j    (4  Gm.) . 

Solution  adrenalin 

chloride   (1:1000), 
Water   of  each  Sij    (8   Gm.). 

Sig. :  Put  one  drop  into  either  eye  before 
and  after  each  meal,  or  oftener. 


In  phlegmonous^  -or  erysipelatous, 
blepharitis  ciliaris  with  abscesses  of 
the  upper  lids,  and  in  all  cases  of 
ecchymosis  or  other  swellings,  great 
care  should  be  exercised.  Such 
should  be  evacuated  if  possible  while 
a  horn  spatula  separates  the  lids  and 
the  eye  lest  the  eyeball  be  cut  into. 

A  fact  worth  noting  is  that  bleph- 
aritis ciliaris  is  seldom  found  ac- 
companying myopia. 

If  blepharitis  ciliaris  is  a  symptom 
of  functional  strain  of  reflex  eye 
origin,  headaches  are  seldom  present. 
If,  on  the  contrary,  headaches  are 
the  one  symptom,  blepharitis,  or 
blepharadenitis,  is  generally  conspicu- 
ous by  its  absence. 

If  one  eye  be  used  more  than  the 
other,  or  if  one  eye  be  not  used  at  all, 
more  or  less  blepharitis  ciliaris  will 
likely  indicate  the  amount  of  strain. 

Scabies  of  the  palpebral  fissure  is 
not  a  commonly  recognized  condi- 
tion. The  writer,  however,  describes 
this  form  of  scabies.  The  acarus 
seems  to  affect  the  ciliary  follicles  and 
may  thus  escape  detection.  There  is 
considerable  blepharitis,  accompanied 
by  itching  and  tingling,  along  the 
free  border  of  the  eyelids.  The  eye- 
lashes fall  out.  There  is  hyperemia 
of  the  inner  marginal  zone  and  of 
the  neighboring  skin.  A  honey-like 
secretion  covers  the  border  of  the 
eyelids  and  adheres  specially  to  the 
point  of  emergence  of  the  eyelids. 
There  is  often  a  considerable  degree 
of  conjunctivitis.  The  treatment  rec- 
ommended consists  in  applying  an 
ointment  of  Peruvian  balsam  2  parts, 
lanolin  6  parts;  or  Peruvian  balsam  2 
parts,  lanolin  4  parts,  oil  of  sweet 
almonds  2  parts.  This  must  be  ap- 
plied every  day,  and  left  on  for  about 
half  an  hour.  The  condition  may  be 
cured  in  four  or  five  days,  but  the 
applications  ought  to  be  continued 
for  some  time.  Raehlmann  (Jour,  de 
med.,  Feb.  10,  1900). 
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The  following  ointment  has  been 
used  by  the  writer  with  remarkable 
success: — 

IJ  Cofl'cr  suJpJwfc. 

Ichthvol  .of  each  8  grs.  (0.5  Gm.). 
IVhite  vaselin  ...  1  oz.  (30  Gm.). 
'  It  does  not  affect  the  cornea  or  the 
conjunctiva,  and  so  uniform  were  the 
results  that  it  might  be  considered  a 
specific  in  blepharitis.  It  is  useful  in 
all  forms  of  the  affection  as  prefer- 
able to  any  other  application  that  has 
ever  been  used.  The  ichthyol  acts 
as  an  antiseptic  and  a  stimulant, 
while  the  copper  sulphate  exerts  as- 
tringent properties,  reducing  the 
congested  sebaceous  glands  of  the 
eyelids.  Raimondo  Ferro  (Gazz.  d. 
Ospedali,  March  2,  1902)^. 

In  the  cases  in  which  the  alopecia 
of    blepharitis    marginalis    is    present 
without   ulceration    or    apparent    des- 
quamating conditions,  or  such  as  may 
be    due    to    parasitic    or    microphytic 
causes,  in  persons  who  have  neither 
syphilis   nor  leprosy,   the   application 
of  phenol  often  produces  brilliant  re- 
sults.   The  writer  has  never  seen  hair 
restored    in    palpebral    alopecia    in    a 
subject  of  general  alopecia.     In  syph- 
ilitic   subjects,    where    the    hair    has 
fallen    from    the    brow,    eyelids,    and 
head,  all  efforts  at  restoring  it  to  the 
lids  by  local  applications  have  failed 
in  the  writer's  hands,  nor  has  he  seen 
the  lash   reappear  in   syphilitic  cases 
under     any     form     of     constitutional 
treatment.      D.    S.    Reynolds    (N.    Y. 
Med.  Jour.,  June  6,  1903). 
Blepharadenitis   is    only    an    aggra- 
vated   subacute   or    chronic   form   of 
blepharitis     ciliaris,     in     which     the 
mouths    of    the    Meibomian    folhcles 
have   become    closed   and   the   lining 
membrane  of  the  glands  has  become 
subacutely    or    chronically    inflamed. 
Retention   cysts    and   abscesses   with 
pyogenic  membranes  secrete  pus  from 
granulating  sacs  and  deform  the  lid. 
Unless    every    particle    of   diseased 
gland  with  its  pyogenic  membrane  be 
carefully    removed,    recurrence    will 


take  place,  and  careless  removal 
(enucleation)  means  injury  to  the 
tarsal  cartilages  :  needless  to  say,  will 
cause  deformity.  Epiphora,  entro- 
piuni,  and  ectropium  will  ensue,  and 
with  them  what  is  best  described  as 
"wrinkled  lid"  will  remain  as  a  per- 
manent source  of  trouble,  and  rub 
its  irregular  surfaces  over  a  cornea 
doomed  to  destruction  from  irrita- 
tion and  deposit  of  connective-tissue 
macules  of  the  cornea  or  pannus. 

Persistent  epiphora  and  localized 
swelling  in  the  course  of  the  tear-duct, 
with  more  or  less  interference  with 
drainage  and  a  subacute  conjunctivi- 
tis, must  be  suspected  as  possibly 
being  caused  by  lachrymal  calculi 
(leptothrix),  which  are  only  removed 
by  slitting  the  duct.  Such  rare  for- 
mations are  light  brown  in  color  and 
of  a  waxy  consistence. 

We  can  recall  the  time  spent  years 
ago  in  fighting  blepharitis  and  blepha- 
radenitis before  its  true  cause  was 
recognized  and  understood.  At  present, 
and  in  the  light  of  modern  ophthalmic 
surgery,  we  recognize  in  blepharitis,  or 
blepharadenitis,  as  we  have  said,  only 
a  symptom  which  in  a  general  way 
promptly  yields  to  prophylactic  treat- 
ment. The  elimination  of  the  latter  as 
promptly  brings  relief  in  other  direc- 
tions :  not  only  by  improving  the  per- 
sonal appearance  and  the  vision,  but 
also  by  curing  lifelong  headaches  and 
other  neuroses. 

Errors  of  refraction  are  sometimes 
responsible  for  the  onset  of  the  dis- 
ease, by  inducing  hyperemia,  which 
spreads  through  the  conjunctivae  to 
the  lid  margins.  It  is,  therefore,  im- 
portant to  prescribe  any  correcting 
glasses  that  may  be  required.  Arnold 
Lawson  (Practitioner,  Oct.,  1911). 
Charles  S.  Turnbull, 

Philadelphia. 
2—31 
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BLINDNESS.      See  Amaurosis. 

BLINDNESS,    NIGHT.     See 

Optic  Nerve  :  Retinitis  Pigmentosa. 

BLINDNESS,  QUININE.     See 

Optic    Xerve    and    Retina:     Optic 

Atrophy. 

BLINDNESS,  WORD-.     See 

Aphasia  :   Alexia. 

BLISTER,  FLY.  See  Canthar 
ides. 

BLISTERING  COLLODION. 

See  Cantharides. 

BLOOD,  EXAMINATION  OF. 

See  Hematology. 

BLOOD-FLUKE.  See  Parasites  : 
Distoma  H-EMATOBIUM. 

BLOOD-LETTING.  See  Vene- 
section. 

BLOOD-PRESSURE.— By  blood- 
pressure  is  meant  the  arterial  tension 
or  pressure  of  the  blood  in  the  vessels 
w^ithin  which  it  is  contained. 

SYSTOLIC  AND  DIASTOLIC— 
Blood-pressure  is  divided  into  the 
maximum  or  systolic  pressure  and 
the  minimum  or  diast«olic.  The 
systolic  is  the  greatest  pressure 
exerted,  and  takes  place  during  sys- 
tole of  the  heart;  the  diastolic  is  the 
lowest  pressure,  and  occurs  in  the 
cardiac  CA'cle  just  at  the  beginning  of 
systole,  or  at  the  end  of  diastole,  the 
time  when  most  of  the  blood  has 
passed  on  through  the  capillaries  into 
the  veins. 

PULSE-PRESSURE.  —  From  these 
we  obtain  "pulse-pressure,"  which  is 
the  difference  between  the  diastolic 
and  the  systolic;  and  also  the  mean 
pressure,  which  is  about  the  average 
between  the  systolic  and  the  diastolic 
readings,  but  has  little  clinical  value 
and  is  seldom  used. 


The  Importance  of  Blood-pressure 
and  Conditions  to  which  it  Applies. — 

The  whole  subject  is  one  which  has 
become'  prominent  from  a  practical 
standpoint,  in  this  country,  in  about 
the  last  eleven  years,  though  it  had 
its  beginnings  as  far  back  as  1828  in 
Europe. 

It  has  been,  however,  only  in  the 
last  five  years  that  the  importance  of 
accurate  blood-pressure  readings  in 
their  diagnostic,  prognostic,  and 
therapeutic  application  to  general 
medicine  have  begun  to  be  appre- 
ciated, and  their  value  realized  by 
the  general,  practitioner. 

Blood-pressure  determinations  are 
now  of  so  well-recognized  value  in 
medicine  and  surgery  that  one  of  the 
important  questions  of  today  is,  What 
is  their  application  and  meaning  in 
special  conditions,  and  how  reliable 
are  they  when  other  means  fail  us? 

Dr.  T.  C.  Janeway  has  very  clearly 
expressed  the  matter  in  a  recent  arti- 
cle, "When  Should  the  General  Prac- 
titioner  ^Measure    Blood-pressure?" 

He  says  in  substance:  1.  It  should 
be  taken  in  the  first  examination  of 
every  patient.  2.  Occasionally  for 
watching  the  progress  of  cardio- 
A'ascular  disease  and  nephritis.  3. 
Examination  for  certifying  to  the 
state  of  health  in  :  life  insurance  ;  ap- 
plicants for  the  army,  navy,  police, 
fire  department,  and  in  schoolboys 
engaged  in  athletics ;  and  he  also 
mentions  eclampsia  and  diagnosis  in 
conditions  with  abdominal  pain. 

In  addition  the  work  of  Briggs  and 
Cook  shows  blood-pressure  deter- 
minations to  be  one  of  the  most 
important  aids  in  diagnosis  and  treat- 
ment of  eclampsia  and  cardiorenal 
disease,  and  its  undoubted  A^alue  in 
typhoid  fever,  medication  in  children; 
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In  surgery  before,  during,  and  after 
operative  procedures,  and  injuries  of 
the  head,  etc. 

In    life-insurance    examination    al- 
most   all    companies    now    recognize 
blood-pressure  estimation  as  a  neces- 
sary procedure.     The  reason  for  this 
is  very  clearly  shown  in  the  -statistics 
from    the    Northwestern    Life    Insur- 
ance Company,  which  was  one  of  the 
pioneers     in     taking     blood-pressure 
readings  on  its  applicants.    In  a  letter 
to   their   examiners   they   say:     "The 
statistics  on  1247  cases  at  all  ages,  in 
which  there  was  a  blood-pressure  of 
150  mm.   mercury   and  over,   show  a 
mortality    two     and     one-half    times 
greater     than     the     general     average 
mortality    of    the    company    covering 
the    same    period.      In    891    of   these 
cases  there  was  no  other  impairment 
recorded  in  the  application  when  re- 
ceived at  the  home  office.     All  these 
risks  would  have  been  granted  insur- 
ance   had    not    blood-pressure    been 
taken.     A  careful  study  of  the  statis- 
tics   of    this    company    demonstrates, 
without  a  doubt,  that  the  use  of  the 
sphygmomanometer   is    indispensable 
in  our  examination  for  life  insurance. 
The    statistics    also    demonstrate,    in 
our    opinion,    that    the    use    of    the 
sphygmomanometer  will  be  of  equal 
value  to  the  practitioner  in  his  general 
practice,  and  that  no  physician  should 
be     without     this     valuable     aid     in 
diagnosis." 

Blood-pressure  determinations  are 
of  value  also  to  specialists  in  eye  and 
ear  conditions;  in  fact,  there  is  no 
branch  of  medicine  in  which  blood- 
pressure  is  not  significant,  and  often 
an  aid  when  other  means  of  dia;gnosis 
have  not  been  sufficient. 

HISTORICAL.— Going  a  little 
into    the    history    of    blood-pressure 


determinations  we  find  it  dates  back 
to    1828,   when    Poiseuille   introduced 
the  first  U-tube  mercurial  manometer. 
Shortly  afterward  Ludwig  devised 
the  kymographion,  a  manometer  con- 
nected directly  to  an  open  artery,  and  , 
recording    on    a    revolving    cylinder; 
but  it  was  not  until  1876  that  a  useful 
apparatus   for  estimating  blood-pres- 
sure in  man  was  used  by  Marey,  by 
which      he      could      determine     both 
systolic  and  diastolic  blood-pressure. 
There  was,  however,  no  general  use 
of     blood-pressure     apparatus     until 
some  eleven  years  later  (1887),  when 
V.    Bosch    brought    forward    his    ap- 
paratus, consisting  of  a  small  rubber 
bulb  filled  with  water  connected  with 
a    mercurial    manometer;    the    bulb 
being  pressed  upon  the  radial  artery 
until  the  pulse  was  just  obliterated, 
and   the   pressure   read   of¥   the   ma- 
nometer.   V.  Bosch  later  modified  his 
apparatus    b-y    using   an    anaeroid    in 
place  of  the  mercurial  manometer. 

V.  Potain  further  substituted  on 
the  V.  Bosch  apparatus  air  in  place  of 
water,  which  was  a  great  advance, 
but  both  instruments  have  a  large 
possible  error  which  Tigerstedt 
claims  has  reached  78  mm. 

All  our  modern  apparatus  dates 
from  1896,  when  Riva-Rocci,  in 
Italy,  used  a  rubber  bag,  5  cm.  wide, 
surrounded  by  an  inelastic  material, 
and  completely  encircling  the  arm. 
This  cuff  was  connected,  by  rubber 
tubing,  with  a  reservoir  of  mercury 
having  an  upright  capillary  tube, 
alongside  of  which  was  a  mm.  scale. 
Air  was  pumped  into  the  cuf¥,  com- 
pressing the  brachial  artery  until  the 
pulse  below  the  band  was  obliterated, 
and  then,  by  releasing  the  air  slowly, 
he  determined  when  the  pulse  reap- 
peared, and  thus  obtained  a  reading 
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of  the  maximum  or  systolic  pressure, 
shown  by  the  column  of  mercury  in 
the  capillary  tube. 

All  instruments  which  give  accu- 
rate reading's  have  utilized  the  prin- 
ciple of  the  pneumatic  constricting 
band,  except  that  now  the  width  of 
the  cuff  is  at  least  12  cm.,  as  the 
narrow  cufTs,  such  as  the  original 
Riva-Rocci,  give  too  high  readings. 
This  very  important  error  was  shown 
by  the  work  of  v.  Recklinghausen  to 
be  due  to  the  loss  of  pressure  in  com- 
pressing the  tissues,  and  that  it  could 
be  eliminated  if  a  cuff  from  12  to  15 
cm.  wide  were  utilized.  Dr.  T.  C. 
Janeway  states  that  he  has  found  in 
high-tension  cases  a  5-cm.  cuff  to 
register  as  much  as  60  mm.  higher 
than  a  12-cm.  cufif. 

All  our  modern  blood-pressure  de- 
terminations, as  on  the  Riva-Rocci 
instrument,  are  recorded  as  the  pres- 
sure measured  by  the  height  of  a 
column  of  mercury  of  so  many  mm., 
or,  in  other  words,  mercury  is  the 
standard  on  which  blood-pressure 
readings  depend. 

METHODS  OF  MEASURING 
BLOOD-PRESSURE.— As  all  ac- 
curate modern  instruments  for  esti- 
mating blood-pressure  utilize  the 
pneumatic  principle  of  the  Riva- 
Rocci,  the  methods  of  blood-pressure 
determinations  are  about  the  same, 
as  follows :  The  apparatus  used 
being  set  up  ready  to  operate,  the 
pneumatic  cuff  is  adjusted  snugly, 
and  without  compression,  to  either 
the  thigh  or  the  arm,  usually  the  arm, 
taking  care  that  the  cuff  is  at  the 
level  of  the  heart.  The  cuff  is  then 
inflated  until  the  pulse  below  the 
constriction  is  obliterated,  which  is 
determined  by  palpating  the  artery. 
The  estimation   of  blood-pressure  is 


then  made  by  either  one  of  two 
methods:  1.  The  old,  or  palpation, 
method.  2.  The  new,  or  ausculta- 
tion, method,  described  in  1906  by 
Korotkoif. 

PALPATION  METHOD.  — (a)  Sys- 
tolic.— After  obliterating  the  arterial 
pulsation  in  the  vessel  below  the  cufif, 
slowly  release  the  air-pressure,  allow- 
ing the  mercury  to  fall  evenly,  and 
note  the  height  of  the  column  when 
the  pulsation  reappears  to  the  palpat- 
ing finger.  This  gives  the  systolic  or 
maximum  pressure,  and  will  be  found 
easy  to  obtain  on  all  instruments. 

(b)  Diastolic. — 1.  After  taking  the 
systolic  pressure  allow  the  mercury 
to  fall  slowly,  and  note  the  varying 
degrees  of  oscillation  of  the  mercury 
column.  Read  the  scale  at  the  base 
of  the  maximum  fluctuation  and  it 
gives  the  diastolic  pressure.  2.  Or 
Vv-hen  the  first  change  from  a  small  to 
a  full,  bounding  pulse  is  noted,  read 
the  height  of  the  mercury  column, 
and  it  gives  the  diastolic  pressure. 

AUSCULTATION  METHOD.  —  (a) 
Systolic. — As  in  the  palpation  method, 
having  inflated  the  cufif  until  the  pul-se 
is  obliterated,  place  the  bell  of  an 
ordinary  binaural  stethoscope  over 
the  artery  just  below  the  cufif.  Now 
release  the  air-pressure  slowly,  and' 
listen  with  the  stethoscope.  When 
the  first  cardiac  beat  passes  the  con- 
stricting cuff  a  loud,  clear  thump  is 
heard,  and  the  true  systolic  pressure 
is  obtained  by  reading  the  height  of 
the  mercury  column. 

(&)  Diastolic. — In  taking  the  dia- 
stolic continue  to  release  the  air-pres- 
sure and  listen  over  the  artery.  The 
thumping  sound  is  followed  by  a 
murmur,  and  then  by  a  second  thump- 
ing sound  which  becomes  fainter  and 
suddenly  disappears.     At  the  time  of 
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the  disappearance  of  all  sound,  again 
note  the  height  of  the  mercury 
column,  which  gives  the  true  dia- 
stolic pressure. 

This  last  auscultation  method  has 
almost  revolutionized  the  determina- 
tion of  blood-pressure,  for  diastolic 
pressure  can  be  as  easily  and  accu- 
rately determined  as  systolic  pressure, 
a  result  impossible  to  attain  in  the 
past,  there  being  such  a  large  personal 
element  in  obtaining  the  diastolic 
pressure  that  most  observers  did  not 
attempt  it. 

The  diastolic  and  pulse  pressure 
(difference  betw^een  systolic  and  dia- 
stolic) are  thus  accurately  determined 
by  this  method,  and  are  often  of  even 
greater  importance  than  the  systolic. 

Here  I  wish  to  make  clear  a  point 
which  has  created  considerable  con- 
fusion in  the  past,  the  relation  of  the 
inertia  of  the  mercury  column  to  the 
determination  of  the  diastolic  pres- 
sure, and  also  as  to  whether  it  is  of 
importance  for  the  column  of  mercury 
to  fluctuate  with  each  pulsation  of  the 
heart.  Were  we  to  adhere  to  the  old 
method  of  reading  the  diastolic  pres- 
sure the  mercurial  inertia  might  be  of 
slight  importance,  but  from  a  prac- 
tical standpoint  of  little  significance. 
•  When  we  use  the  auscultation 
method  for  determining  diastolic 
readings,  a  method  now  almost  uni- 
versally used,  on  account  of  its  ease 
and  accuracy,  the  lack  of  fluctuation 
of  the  mercury  has  absolutely  no  dis- 
advantage. On  the  contrary,  it  be- 
comes easier  to  obtain  the  true  pres- 
sure reading,  where  the  column  is  not 
actively  oscillating,  as  is  the  needle 
of  an  anaeroid.  Blood-pressure  deter- 
mination is  a  question  of  the  pressure 
existent  in  the  arterial  system,  not  of 
the  pulsation  of  the  heart. 


In  the  auscultation  method  it  is 
largely  a  question  of  the  physics  of 
fluids,  e.g.,  the  artery  is  constricted 
by  means  of  the  pneumatic  cuff; 
below  it  there  is  no  arterial  flow,  and 
the  vessel  walls  are  in  a  semirelaxed 
condition.  The  blood-pressure  is 
lowered  in  the  cuff  gradually  until  the 
heart  has  power  enough  to  drive  some 
blood  into  the  relaxed  vessel  beyond. 
The  sudden  flow  of  blood  into  the 
relaxed  vessel  sends  the  wall  into 
vibration,  and  a  loud,  clear  thump 
is  heard  which  gives  the  systolic 
pressure.  In  making  the  diastolic 
estimation  there  is  again  a  physical 
condition  of  a  fully  expanded  artery 
above  the  pneumatic  cuff,  a  constric- 
tion under  the  cuff,  and  an  enlarge- 
ment below.  Fluid  passing  from  a 
large  tube  through  a  constriction  into 
a  large  opening  makes  a  murmur, 
exactly  what  takes  place,  and  when 
the  caliber  of  the  tube  is  uniform,  or, 
in  other  words,  when  the  diastolic 
pressure  is  able  to  overcome  the  con- 
striction of  the  cuff,  there  will  be  no 
longer  any  sound.  It  can  easily  be 
seen  that  it  makes  no  difference 
whether  the  mercury  column  records 
each  pulsation  of  the  heart  or  not, 
but  that  it  shows  much  more  easily 
and  accurately  the  correct  blood- 
pressure  than  could  be  read  if  it  were 
fluctuating  very  actively. 

CHOICE  OF  AN  INSTRUMENT.— 
The  number  of  instruments  at  present 
available  for  blood-pressure  work  is 
legion,  and  it  is  decidedly  confusing, 
to  one  entering  this  field,  to  select 
a  good  practical  instrument. 

In  his  book,  "A  Clinical  Study  of 
Blood-pressure,"  Dr.  T.  C.  Janeway 
gives  the  following  advice,  on  the 
choice  of  a  sphygmomanometer : — 

"1.  Manometer    must    be    of    such 
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construction  as  to  give  permanently 
exact  readings.  No  metal  manometer 
yet  invented  remains  accurate;  hence, 
this  means  the  use  of  a  properly 
graduated  mercurial  one. 

"2.  Compressing  armlet  must  have 
a  width  of  at  least  12  cm. 

"3.  Connections  must  be  practically 
non-distensible  tubing. 

"4.  It  must  measure  both   systolic 
and  diastolic  pressure. 

"5.  Its  application  must  be 
simple,  and  require  not  more 
than  two  to  three  minutes. 

"6.  It  must  be  at  once  sub- 
stantial, light,  and  compact,  so 


be  filled  with  air  until  the  pulse  at  the 
wrist  is  just  obliterated.  This  is  a 
fairly  accurate  instrument  for  deter- 
mining systolic  readings,  but,  not 
having  a  good  air  release,  is  not  prac- 
tical in  determining  diastolic  pres- 
sures. It  is  inaccurate  in  that  it  uses 
a  5-cm.  cuff,  which  gives  too  high 
readings.  Though  by  the  use  of  a 
jointed  tube  it  is  fairly  compact,  the 
n  mercury  is  easily  spilled  and 

the   instrument   fragile.      Its 
double  bulb   for  inflation   is 
also  a  constant  source  of  an- 
noyance from  blowouts. 
Now  turning  to  cut  No.  2 


1.  Cook's  sphygmomanometer. 


that  it  may  be  easily  and  safely  car- 
ried. 

"7.  It  must  not  be  too  costly." 
Instruments. — As  it  is  impossible 
to  describe  all  the  forms  of  apparatus, 
a  few  of  the  simpler  and  more  prac- 
tical instruments  may  be  mentioned. 
The  simplest  mercurial  instrument  is 
the  Cook  modification  of  the  Riva- 
Rocci.  (See  cut  No.  1.)  It  utilizes 
all  the  principles  of  the  original  Riva- 
Rocci  instrument,  consisting  of  a  con- 
stricting pneumatic  cuff  connected 
with  a  mercurial  manometer,  and 
having  a  means  of  inflation.  The  cuff 
when  applied  over  the  brachial   can 


the  original  Stanton  apparatus  is  seen, 
a  reliable  instrument,  but  no  longer 
manufactured.  It  was  a  large,  heavy 
instrument  having  several  defects,  as: 
1.  The  use  of  a  10-cm.  cuff,  which 
gave  too  high  readings.  2.  It  was 
not  very  portable,  requiring  to  be 
taken  apart  and  set  up  when  used  in 
general  practice.  3.  It  was  difficult 
to  prevent  the  mercury  from  escaping. 
4.  It  had  the  same  defect  as  the  Cook 
apparatus  in  that  it  used  a  double 
rubber  bulb  for  inflation.  However, 
it  was  largely  adopted  and  gave  ac- 
curate readings  when  a  wide  cuff  was 
used. 
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Cut  No.  3  shows  the  Janeway  ap- 
paratus, a  more  portable  instrument 
devised  by  Dr.  T.  C.  Janeway.  This 
instrument  has  the  advantage  over 
the  others  named  above,  in  that  it 
used  an  accurate  12-cm.  cuff,  and 
hence  the  readings  were  correct  on 
most  of  the  instruments.  But  it  also 
has  its  defects:  1.  In 
order  to  carry  it  the 
end  of  the  U-tube  has 
to  be  closed  with  a 
cork,  which  is  often 
forgotten  and,  as  a  re- 
sult, the  mercury  is 
spilled.  2.  The  mer- 
cury often  escapes 
from  the  joint  made  on 


found  to  vary  40  mm.  5.  The  rubber 
tubing  comes  in  direct  contact  with 
the  mercury,  and  sulphide  of  mercury 
is  formed,  coating  the  glass  black 
and  causing  friction,  with  inaccurate 
readings. 

In  order  to  attain  portability,  a 
greatly  desired  feature  in  blood-pres- 
sure apparatus,  several  instru- 
ments have  been  made  having  a 
short,  closed  tube  with  mercury 
working  against  the  inclosed  air. 
These  have  failed  because:  1. 
The  scales  have  necessarily  to  be 
condensed,  making  the  readings 
gross,  and,  further,  this  conden- 
sation greatly  increases  any  error. 
2.  The  scales  have  to  be  specially 


2.    Stanton's  sphygmomanometer. 


the  long  arm  of  the  U-tube.  3.  As 
made  now,  there  is  a  wide  metal  union 
which  obstructs  the  reading  for  some 
30  mm.  in  the  middle  of  the  scale.  4. 
Like  all  U-tube  instruments,  it  uti-' 
lizes  a  scale  condensed  one-half  to 
allow  for  the  descent  of  one  column 
while  the  other  rises.  This  might  be 
accurate  were  it  not  impossible  to 
obtain  glass  tubing  of  uniform  caliber ; 
consequently,  there  is  often  an  inac- 
curacy, one  column  being  balanced 
against  the  other,  and  therefore  any 
error  is  multiplied  by  two.  Two  in- 
struments   recently    examined    were 


standardized  by  comparison  with  a 
mercurial  column,  and,  being  fixed 
on  the  glass,  cannot  be  adjusted  to 
allow  for  any  change  in  the  compres- 
sibility of  the  inclosed  air  column, 
which  varies  greatly  according  to 
moisture,  temperature,  and  climate. 

In  addition,  there  are  the  anaeroids, 
or  spring  diaphragm  instruments,  fol- 
lowing the  old  model  of  v.  Bosch. 
These,  while  convenient  in  some 
lespects,  as  Janeway  says,  "need  to 
be  standardized  frequently  by  com- 
parison with  a  mercurial  manometer, 
which  is  irksome,  and  they  are  dififi- 
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cult  of  repair.  Depending  as  they  do 
on  a  spring,  they  wear  out  and  are 
not  dependable." 

Finding  the  need  for  a  reliable,  ac- 
curate, durable,  simple,  portable,  and 
inexpensive  mercurial  apparatus,  the 
author  has  added  one  more  to  what 
might  seem  an  already  well-filled 
field. 

The  instrument  shown  in  cut  No.  4 
is  simply  a  short  form  of  mercurial 
instrument,  utilizing  the  open  tube, 
and  so  arranged  that  the  mercury 
needs     no    pouring    and     cannot    be 


3.  Janeway's  sphygmomaDometer. 

spilled.  By  the  use  of  a  steel  stop- 
cock and  flint  glass  there  is  no  corro- 
sion of  the  mercury.  The  instrument 
is  only  13^  inches  long,  and  when 
closed  will  fit  in  the  ordinary  doctor's 
bag.  iVccuracy  is  maintained  by  the 
use  of  a  scale  adjustable  to  the  mer- 
cury level,  allowing  for  changes  of 
climate  and  temperature,  and  by  the 
use  of  a  wide,  easily  adjusted,  soft 
cuff  (14  cm.)  (cut  shows  old  type  of 
rigid  cuff).  The  air-pressure  is  easily 
and  steadily  released  by  means  of  a 
needle-valve. 

There  are  several  forms  of  accurate 
instruments,  but  owing  to  their 
expense  and  size  they  are  not  avail- 


able in  general  practice,  e.g.,  the 
Erlanger,  etc. 

THE  BASIS  OF  BLOOD-PRES- 
SURE.— In  order  to  utilize  blood- 
pressure  determinations,  and  make 
them  of  real  value,  it  is  necessary  to 
understand  on  what  they  depend,  as 
well  as  what  physiological  factors  are 
involved,  and  variations  possible 
without  pathological  changes. 

While  from  a  theoretical  standpoint 
there  are  a  large  number  of  physio- 


4.  Nicholson's  sphygmomanometer. 

logical  factors  to  be  considered,  many 
of  these  do  not,  from  a  clinical  stand- 
point, influence  blood-pressure  deter- 
minations to  any  great  degree. 

Blood-pressure  depends  on  four 
main    factors :      1.   Cardiac    strength. 

2.  Peripheral  resistance  in  the  vessels. 

3.  The  elasticity  of  the  vessel  walls. 

4.  The  volume  of  blood.  Besides 
these  there  are  several  other  factors, 
but  they  are  not  of  great  clinical 
importance,  e.g.,  viscosity  of  the 
blood,  etc. 

The  heart  during  systole,  shortly 
after  the  beginning  of  its  contraction, 
drives  the  blood  out  into  the  aorta. 
The     pressure     in     the     aorta     then 
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reaches  the  maximum,  and  shortly 
after  the  aortic  valves  close.  The 
pressure  from  then  on  until  the  next 
systole  is  maintained  by  the  elasticity 
of  the  vascular  walls,  and  as  the  blood 
is  being-  forced  on  through  the 
capillaries  the  pressure  gradually 
falls  and  reaches  its  minimum  at  the 
end  of  diastole. 

The  pressure  depends  mainly  on  the 
contractile  power  of  the  heart  and  the 
peripheral  resistance  which  it  has  to 
overcome.  The  peripheral  resistance 
depends  on  the  degree  of  contraction 
or  caliber  of  the  vascular  walls,  and 
also  on  their  distensibility. 

The  caliber  of  the  vascular  walls  in 
turn  depends  on  the  vasomotor  center, 
the  balance  between  vasoconstriction 
and  vasodilation,  and  its  close  inter- 
action with  the  heart  through  its 
nerve  supply. 

As  can  be  easily  seen,  the  maximum 
or  systolic  pressure  approximates  the 
intraventricular  pressure,  while  the 
minimal  or  diastolic  pressure  rep- 
resents the  peripheral  resistance. 
The  pulse-pressure,  or  difference  be- 
tween the  two,  represents  the  head 
pressure  driving  the  blood  on  out 
through  the  arterioles,  e.g. : — 

Systolic,   or  maximum   150  mm.  Hg. 

Diastolic,   or  minimum    ....   120      "        " 


Pulse-pressure 


30 


The  point  to  be  especially  empha- 
sized is  that  the  maximum  or  systolic 
pressure  by  itself  indicates  mainly 
heart  strength,  but  equally,  if  not 
more,  important  the  peripheral  resist- 
ance is  shown  by  the  minimum  or 
diastolic  pressure,  and  the  head  of 
flow  is  shown  by  the  pulse-pressure. 

In  the  past  very  little  work  has 
been  done  on  diastolic  pressure  and 
pulse-pressure,  a  fact  due  largely  to 


the  difficulty  in  obtaining  reliable 
readings  with  the  instruments  avail- 
able and  the  methods  used,  but  this 
is  no  longer  the  case  where  the 
auscultatory  method,  already  de- 
scribed, is  utilized. 

Discussion  of  Pulse-pressure  and 
Diastolic  Pressure.  —  Before  going 
farther  it  might  be  well  to  consider 
pulse-pressure  (the  difference  be- 
tween systolic  and  diastolic  readings) 
and  diastolic  pressure  more  in  detail. 

Various  figures  have  been  given  for 
the  normal  range  of  pulse-pressure : — 

Erlanger 30  to  45  mm.  Hg. 

Hirschfelder   30  to  40      " 

Young  25  to  30      " 

Lauder  Brunton  says:  "Diastolic 
pressure  is  to  the  systolic  pressure, 
under  normal  conditions,  as  3  is  to  4." 
This  gives  the  pulse-pressure  as  one- 
fourth  of  the   systolic  reading. 

He  further  states:  "Diastolic  pres- 
sure has  as  yet  received  compara- 
tively little  attention  because  of  the 
difficulty  of  ascertaining  it,  yet  it  is 
a  factor  of  great  importance  because 
by  its  amount  and  by  the  difference 
between  it  and  the  systolic  pressure 
we  obtain  valuable  data  in  regard  to 
the  strength  of  the  heart  and  condi- 
tion of  the  arterioles." 

In  substance  he  also  gives  the 
following : — 

Pulse-pressure  depends  on  the 
pulse-rate.  If  the  pulse  is  slowed 
more  time  is  allowed  for  the  blood 
to  run  through  the  arterial  system 
during  diastole.  Diastolic  pressure 
will  be  low^ered  and  pulse-pressure  in- 
creased.    The  reverse  also  applies. 

A  weak  heart  will  not  raise  tension 
as  rapidly  as  a  strong  one,  and  the 
time  between  the  end  of  each  systole 
and  the  next  will  be  shorter  and  the 
pulse-pressure  lower.     In  a  stronger 


490 


BLOOD-PRESSURE    (NICHOLSON). 


heart  the  interval  between  systoles  is  Normal  Readings, — Before  turning 

longer   and   there   is   a   larger   pulse-  to  the  consideration  of  blood-pressure 

pressure.  under    abnormal    conditions,    let    us 

Now,  turning  to  the  blood-vessels,  consider   the    normal   variations   that 

we    find    when    contracting    the-dia-  have   been   determined   by   numerous 

stolic  pressure  remains  high,  giving  a  observers.     It  is  well  to  bear  in  mind 

small  pulse-pressure,  and  vice  versa,  the  fact  that  blood-pressure  standards 

A    low    systolic    pressure    with    a  cannot  be  absolutely  fixed,  being  of 

large    pulse-pressure     shows    dilated  considerable     variation     in     different 

vessels  and  a  probably  strong  heart,  healthy  individuals : — 

Age.  Systolic.  Diastolic. 

Erlanger 19  to  25  years   110  65        mm.  Hg. 

Hirschfelder   ....AH  ages    115-120  75-85       " 

Janeway    Before  middle  life   100-130  25-40  mm.  1  lower  than 

After  middle  life  130-145  25-40     "     /systolic. 

Children  before  2d  year 75-90 

Children  after  2d  year 90-1 10 

Abnormal.  Systolic. 

Before  middle  life,  pressure  above 145        mm.  Hg. 

After  middle  life,  pressure  above 160 

Normal. 

Cook Before  30  years  120-130    " 

30  years   on    125-140    "        " 

Low  limit. 

Janeway   Male 100 

Female 90 

A  low  systolic  pressure  with  a  slight  In   general   it   may   be   stated   that 

pulse-pressure     indicates     the     heart  females  are  about  10  mm.  lower  than 

itself  is   weak;   in   addition,   there   is  males.      The    lowest    blood-pressure 

probably  some  dilatation  of  the  ves-  readings   according   to    Hensen   were 

sels,     though     a     feeble     heart    with  40  mm.  systolic,  and  lowest  possible 

normal  vessels  could  give  these  signs,  pressure  with  recovery  was  approxi- 

If  there  is  a  high  systolic  pressure  mately    55    mm.      Cook    and    Briggs 

and  a-  correspondingly  high  diastolic  consider     60     mm.     systolic     severe, 

pressure,  giving  a  normal  pulse-pres-  Janeway,     pressure     below    75     mm. 

sure,    we    may    assume    there    is    a  systolic  rare  except  during  operation, 

normal    balance    between    heart    and  when   it   has    reached   40   mm.      The 

vessels,  and  a  compensatory  condition  lower  limit  represents  the  resistance 

is  present.  of  the  arterioles,  due  to  the  necessary 

Thus  pulse-pressure  is  of  the  vasomotor  tone,  and  is  probably 
greatest  value  in  determining  the  never  less  than  50  mm.  mercury, 
condition  present,  whether  mainly  PHYSIOLOGICAL  VARIA- 
due  to  heart  or  arteries,  and  is  most  TIONS  IN  BLOOD-PRESSURE.— 
important  in  relation  to  treatment.  AVhere  there  are  no  pathological 
By  observing  the  changes  in  pulse-  changes,  the  following  factors  affect- 
pressure  of  our  cases  under  treatment  ing  blood-pressure  are  to  be  taken 
we  obtain  the  most  accurate  idea  pos-  into  account: — 

sible    of   the   results    that    are    being  Location  of  Cuff. — It  is  important 

attained;  far  more  so  than  when  we  that    the    constricting    cuff    shall    be 

utilize  the  systolic  pressure  alone.  on    a    level    with    the    heart;    other- 
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wise,  the  correct  reading  is  lowered 
or  raised  i)y  the  effect  of  gravity  on 
the  column  of  blood  according  to 
whether  the  constriction  is  above  or 
below  the  heart  level.  If  above,  the 
readings  will  be  too  low;  if  below, 
they  will  be  too  high. 

Position  of  Patient. — The  position 
of  patient  in  relation  to  the  horizontal 
is  also  important,  systolic  pressure 
being  8  to  10  mm.  higher  in  the  re- 
clining than  in  the  sitting  posture. 

There  is  about  the  same  difference 
between  sitting  and  standing  posture. 
The  diastolic  pressure  also  rises  but 
relatively  higher  than  the  systolic, 
and  as  a  result  pulse-pressure  is  de- 
creased. The  pulse-rate  is  also  in- 
creased. The  main  point  is,  there- 
fore, to  always  take  subsequent 
readings  on  the  same  patient,  in  the 
same  posture,  when  possible. 

Meals. — There  is  a  moderate  rise 
in  systolic  pressure  and  pulse-pres- 
sure after  meals,  and  the  pulse-rate  is 
increased. 

Breathing. — Breathing  deep  and 
forced  raises  blood-pressure  during 
expiration,  often  as  high  as  10  mm., 
and  lowers  it  during  inspiration. 
Quiet  breathing  has  no  effect. 

Sleep. — During  sleep  the  maximum 
pressure  is  lowered  10  to  20  mm.,  due 
to  relaxation  and  vasodilation.  The 
fall  is  most  marked  in  minimal 
pressure. 

Exercise. — Causes  a  rise  in  maxi- 
mum (systolic)  pressure,  and  an  in- 
crease in  pulse-pressure,  the  rate 
being  also  increased.  If  muscular 
exercise  is  severe,  there  may  be  a  rise 
in  blood-pressure  of  from  5  to  10  cm., 
depending  on  the  amount  of  force 
exerted.  If  exercise  is  excessive  and 
fatigue  ensues,  blood-pressure  falls 
and  the  pulse-rate  is  slowed. 


Nervous  and  Mental  Stimuli. — 
Pain,  anger,  emotion,  and  mental 
eff'ort  stimulate  vasoconstriction  and 
cause  a  rise  in  blood-pressure,  espe- 
cially marked  in  minimal  (diastolic) 
reading.    The  pulse  is  also  quickened. 

Blood-pressure  is  also  affected  by 
two  pathological  conditions,  not  in 
themselves  diseases: — • 

1.  Edema. — Here  the  reading  may 
be  too  high,  due  to  the  pressure  re- 
quired to  squeeze  the  fluid  out  of  the 
tissues.  Hensen  reports  in  one  case 
an  error  of  20  mm.  Hg. 

2.  Asphyxia. — Here  also  we  obtain 
an  extreme  rise  of  pressure,  and  in 
slighter  grades  of  deficient  oxygena- 
tion of  the  blood,  a  rise  to  a  less 
degree. 

This  condition  must  be  considered 
in  diseases  of  the  lung,  laryngeal 
diphtheria,  etc. 

Time  Consumed  in  Taking  Read- 
ings.— If  constriction  is  continued 
over  vessel  for  one  minute,  one  may 
get  a  possible  rise  of  5  mm.  Hg.  Con- 
tinued compression  may  cause  a  rise 
up  to  20  mm. 

Precautions. — Take  all  readings  on 
the  same  patient  at  the  same  time  of 
day,  preferably  midway  between 
meals.  Have  the  patient  in  a  com- 
fortable position,  with  muscles  re- 
laxed, best  reclining,  but  in  any  case 
make  all  subsequent  observations  in 
the  same  position.  Exclude  all  ex- 
citement, and  see  that  patient  is 
mentally  composed  and  breathing 
quietly.  Make  the  determinations  as 
rapidly  as  possible.  If  the  above  pre- 
cautions are  observed,  from  a  clinical 
standpoint  there  will  be  no  important 
error  in  the  pressure  values,  provid- 
ing the  apparatus  is  accurate  and 
the  auscultation  method  properly 
employed. 
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BLOOD-PRESSURE  IN  DIS- 
EASE.— Blood-pressure  in  disease 
may  be  either  high  (hypertension)  or 
low  (hypotension),  as  the  case  may 
be:— 

Hypertension.  —  First  considering 
hypertension,  we  find  that,  where 
it  is  not  due  to  the  factors  we  have 
just  considered,  or  secondary  to 
drugs,  as  digitalis,  adrenalin,  strych- 
nine, ergot,  etc.,  there  is  an  increased 
peripheral  resistance  in  the  blood- 
vessels, which  has  been  found  to 
depend  largely  on  the  splanchnics. 
Another  important  point  is  the  fact 
that  continued  high  pressure  cannot 
be  maintained  without  cardiac  hyper- 
trophy, and  that  the  increased  tension 
will  of  itself  cause  changes  in  the 
vessel  wall,  thickening  of  intima  and 
media,  and  loss  of  elasticity,  with 
danger  of  rupture. 

DISEASES  WITH  HYPERTENSION. 
— Arteriosclerosis — Here  our  diag- 
nosis of  the  existence  of  sclerosis 
rests  on  the  palpation  of  hardened 
vessel  walls,  visible  tortuosity,  or  we 
may  reason  it  is  present  from  the 
sclerosed  vessels  in  the  eyeground, 
the  enlarged  left  ventricle,  ringing 
aortic  second  sound,  and  high  blood- 
pressure. 

Numerous  observations  have  shown 
that  unless  the  splanchnic  vessels  are 
affected  there  is  not  likely  to  be  an 
increased  blood-pressure  and  hyper- 
trophy of  the  heart,  but  whenever  the 
splanchnics  are  sclerosed  the  blood- 
pressure  is  increased. 

In  this  condition  the  systolic  pres- 
sure is  greatly  increased  (150-170 
mm.  to  250  mm.).  The  diastolic 
pressure  increases  (110-130  mm.),  but 
not  proportionately,  increasing  the 
pulse-pressure  greatly  (60  mm.  or 
over). 


"Angiosclerosis"  (Dr.  T.  C.  Jane- 
way). — Angiosclerosis  describes  a 
rather  common  class  of  patients  who 
have  a  permanent  high  blood-pres- 
sure with  no  signs  of  sclerosis  or 
nephritis,  even  after  repeated  exami- 
nations. 

These  cases  Dr.  T.  C.  Janeway  con- 
siders are  early  chronic  interstitial 
nephritis. 

Their  discovery  is  very  important 
in  order  to  prevent  cardiac  hyper- 
trophy and  vascular  changes,  which 
are  inevitable  if  the  condition  of  high 
tension  is  not  relieved. 

Treatment. — Here  it  is  important  to 
regulate  the  diet,  eliminate  as  far  as 
possible  overwork  and  worry,  keep 
the  intestinal  tract  open,  and  the 
bowel  function  active,  as  many  of 
these  cases  are  due  to  a  certain 
amount  of  autointoxication.  Sweat- 
ing is  also  of  value. 

Caution. — -Do  not  use  vasodilators 
until  all  other  methods  fail,  or  the 
pressure  is  such  that  it  demands  im- 
mediate relief,  there  being  danger  of 
rupture  of  the  vessels ;  then  use 
nitrites,  and  if  necessary  bleed. 

High  blood-pressure  is  often  com- 
pensatory and  by  lowering  it  harm  is 
done. 

Nephritis. — Chronic  interstitial  ne- 
phritis gives  a  high  systolic  pressure 
(200  mm.  or  higher),  and  a  relative 
low  diastolic  pressure,  giving  a  large 
pulse-pressure  (60  to  80  mm.  Hg). 

Here  hypertension  is  one  of  the 
most  important  signs,  often  making 
the  diagnosis  in  obese  individyals, 
where  the  enlargement  of  the  heart  is 
hard  to  define  and  the  urine  negative 
for  a  long  time. 

Dr.  T.  C.  Janeway  says :  "Given  a 
systolic  pressure  of  over  200  mm.,  the 
diagnosis  of  contracted  kidney  must 
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be    disproved    by    repeated    examina- 
tions before  it  is  abandoned." 

Caution. — If  tbe  heart  has  failed  to 
compensate,  the  pressure  may  be  low, 
and  it  is  here  that  the  pulse-pressure 
will  aid  materially.  In  this  condi- 
tion the  pulse-pressure  is  lessened. 

The  prognosis  depends  not  so  much 
on  the  actual  height  of  the  mercurial 
column,  but  as  to  whether  the  pres- 
sure is  rising  or  resistant  to  treat- 
ment. The  ultimate  danger  is  rup- 
ture and  apoplexy. 

Chronic  Parenchymatous  Nephritis, 
— In  it  the  blood-pressure  is  un- 
certain, often  being  normal.  When 
there  is  hypertension  it  often  aids,  / 
but  its  absence  does  not  negate  the 
diagnosis. 

Acute  Nephritis.  —  The  pressure 
varies  greatly,  in  typhoid  fever  and 
pneumonia  there  being  no  increase  in 
tension.  In  scarlet  fever,  however, 
there  is  a  sharp,  sudden  rise,  often  of 
50  mm.,  and  it  is  a  valuable  aid  to  the 
diagnosis. 

Uremia. — Here  blood-pressure  runs 
parallel  with  the  symptoms,  maxi- 
mum pressure  being  very  high,  in 
some  cases  290  mm.  Hg. 

Pressure  falls  with  the  alleviation 
of  the  symptoms  as  a  general  rule, 
though  it  may  fall  before  fatal  ter- 
mination, due  to  failure  of  the  heart. 

Apoplexy ;  Cerebral  Thrombosis ; 
Depressed  Fracture  of  the  Skull ; 
Fracture  of  the  Base;  Intracranial 
Hemorrhage ;  Tumors  (Rapid-grow- 
ing, Cerebral)  ;  Jacksonian  Epilepsy 
(Cases  of  Increased  Intracranial 
Pressure). — In  these  conditions  of 
increased  intracerebral  pressure  the 
highest  blood-pressure  readings  oc- 
cur ;  Hirschfelder  gives  systolic  300 
to  400  mm. ;  diastolic  160  mm.  or 
over;  pulse  slowed. 


The  high  pressure  is  compensatory, 
and  is  the  effort  to  supply  more  blood 
against  increasing  intracerebral  ten- 
sion, and  thus  prevent  anemia  of  the 
brain. 

The  important  point  is  not  to  bleed, 
and  try  to  lower  the  pressure,  but  to 
operate  where  possible,  and  where 
not  give  atropine  to  paralyze  the 
vagus,  and  allow  the  pressure  to  rise 
more  rapidly. 

In  a  case  of  head  injury  the  blood- 
pressure  reading  is  of  great  value; 
for  in  concussion  the  pressure  is  low, 
where  in  the  above-named  conditions 
it  is  invariably  high,  unless  very 
late  when  cerebral  paralysis  has 
developed. 

Angina  Pectoris. — There  are  a  large 
number  of  patients  complaining  of 
mild  anginoid  symptoms,  tightness 
under  the  sternum,  dyspnea  on  exer- 
tion, and  belching  after  meals,  which 
are  accompanied  by  high  blood-pres- 
sure. These  are  cases  of  mild  angina 
pectoris.  Given  anginoid  symptoms 
with  marked  hypertension  (systolic 
180  mm.  or  over)  you  are  probably 
dealing  with  angina  pectoris. 

Aortic  Regurgitation.  —  Here  is 
found  a  systolic  pressure  75  to  100 
per  cent,  higher  than  the  diastolic, 
the  pulse-pressure  being  very  high. 

The  pressure  in  some  equals  sys- 
tolic 170  to  220  mm.  Hg,  diastolic  60 
to  140  mm. ;  in  other  cases  often 
systolic  120  to  130  mm.,  diastolic  50 
to  60  mm. ;  but  in  all  cases  the  pulse- 
pressure  is  great. 

When  you  auscult  over  the  artery 
in  taking  the  blood-pressure  reading 
3^ou  note  a  continuance  of  sound,  so 
that  the  diastolic  pressure  in  this  case 
has  to  be  determined  by  palpation. 

Dr.  Leonard  Hill  showed  that  in 
health    blood-pressure    is    about    the 
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same  in  the  brachial  and  femoral 
arteries,  but  in  aortic  regurgitation 
the  readings  from  the  femoral  are 
much  higher. 

When  the  relation  of  pulse-pressure 
to  the  diastolic  reading  is  low,  in  a 
doubtful  case,  it  is  not  likely  that 
there  is  aortic  insufficiency. 

Chronic  Cardiac  Hypertrophy. — 
Here  we  have  an  increase  in  both 
systolic  and  diastolic  pressures  (sys- 
tolic 140-160  mm.  Hg;  diastolic  90 
to  110  mm.  Hg). 

Cardiac  Valve  Lesions  Other  than 
Aortic.  —  Blood-pressure  in  these 
cases  is  about  normal  when  compen- 
sation is  good. 

Heart  with  Loss  of  Compensation 
and  Asthma. — Here  is  found  high 
tension  from  associated  asphyxia, 
when  severe  actual  edema  of  lungs 
takes  place  and  life  is  in  danger;  the 
blood  being  loaded  with  carbon 
dioxide  immediate  relief  must  be 
given,  e.g.,  bleeding,  amyl  nitrite, 
nitroglycerin,  and  later,  after  acute 
condition  is  relieved,  give  cardiac 
stimulants. 

Myocarditis. — On  exertion  there  is 
often  an  initial  rise  of  blood-pressure, 
not  well  maintained,  falling  during 
continued  moderate  exertion.  In 
severe  cases  of  myocarditis  pressure 
often  falls  from  the  beginning.  This 
is  a  very  good  means  of  determining 
the  condition  of  the  heart  muscle. 
Take  the  pressure  reading,  then  give 
mild  exercise,  taking  several  blood- 
pressure  readings  and  compare  with 
the  level  observed  before  exercise  was 
begun. 

In  addition  there  are  myocarditis 
cases  of  large,  weak  hearts  with 
dyspnea,  edema,  and  subjective  symp- 
toms: 1,  with  hypertension;  2,  with- 
out hypertension.    1.  These  are  cases 


secondary  to  Bright's  disease  or 
arteriosclerosis,  or  are  primary  myo- 
carditis cases  which  have  developed 
Bright's.  2.  These  are  primary  un- 
complicated cases  of  myocarditis  or 
the  terminal  stage  of  the  secondary 
type.  The  primary  cases  usually 
show  a  high  normal  blood-pressure, 
and  are  more  liable  to  have  edema 
(systolic  135  to  145  mm.  Hg). 

Acute  Endocarditis, — It  is  asso- 
ciated with   a   low  systolic  pressure. 

Bradycardia. — Here  the  pulse-pres- 
sure is  increased. 

Idiopathic  Epilepsy. — It  is  asso- 
ciated with  a  slow  pulse  and  a  high 
blood-pressure,  which  falls  with  the 
termination  of  the  attack,  and  is  an 
aid  in  the  differential  diagnosis  of  the 
postepileptic  state  and  uremia,  where 
there  would  be  a  maintained  pressure 
during  coma. 

Gout  gives  increased  tension  both 
during  the  attack  and  also  between 
attacks,  when  arterial  changes  are 
marked. 

Plumbism. — Both  acute  and  chronic 
cases  show  a  well-marked  high  ten- 
sion. In  doubtful  cases,  where  there 
is  high  tension,  examine  for  signs  of 
plumbism. 

Exophthalmic  Goiter. — Blood-pres- 
sure is  variable,  but  as  the  disease  is 
often  accompanied  by  a  hypertrophied 
heart  the  systolic  pressure  is  often 
raised.,  e.g.,  systolic  140  to  160  mm. 
Hg;  diastoHc  90  to  110  mm.  Hg; 
pulse-pressure  30  to  50  mm.  Hg; 
pulse-rate  120  or  more. 

Eye  Disease. — In  primary  glau- 
coma tension  is  markedly  increased, 
but  not  in  secondary  glaucoma, 
making  a  good  differential  diagnosis. 
Arterial  hypertension  is  often  a  cause 
of  early  retinal  and  arterial  changes 
in  the  eye. 
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It  is  often  of  the  greatest  value  to 
determine  high  blood-pressure  in  eye 
work,  for  in  cataract  enucleation  with 
high  blood-pressure  postoperative  in- 
terocular  hemorrhage  and  blindness 
can  be  prevented  by  a  preliminary 
bleeding  which  will  reduce  the 
tension  for  a  few  days,  allowing  the 
eye  to  accustom  itself  to  its  new 
condition.  Also  by  proper  treatment 
advancing  ocular  changes  may  be 
prevented  when  associated  with  high 
tension. 

Obstetrics. — Most  authorities  agree 
that  at  the  end  of  pregnancy  there  is 
normally  a  rise  in  systolic  blood-pres- 
sure (10  to  15  mm.  Hg),  with  little 
change  in  the  diastolic ;  although 
Starling,  who  reported  the  results  of 
cases  over  a  five-year  period,  believes 
the  blood-pressure  remains  normal. 

A  fact  recognized  by  all  authorities 
is  that  the  toxemia  of  pregnancy  in 
the  later  months  is  accompanied  by  a 
rising  blood-pressure,  and  that  it  is 
often  present  some  time  before  any 
other  signs  or  symptoms. 

In  pregnancy  the  following  figures 
have  been  given  for  normal  cases : 
Starling,  systolic  pressure,  110  to  120 
mm.  Hg-.  J.  C.  Hirst,  systolic  pres- 
sure up  to  7y2  months,  118  mm.  Hg; 
middle  of  last  month,  124  mm.   Hg. 

The  whole  subject  is  well  sum- 
marized in  a  paper  by  Dr.  J.  C.  Hirst, 
in  which  he  says  : — ■ 

"1.  Normal  blood-pressure  in  the 
non-pregnant  is  112  mm. 

"2.  Normal  blood-pressure  in  the 
healthy  pregnant  is  118  mm.;  in  the 
last  month  slightly  higher. 

"3.  Blood-pressure  in  toxemia  in 
the  first  half  of  pregnancy  associated 
with  pernicious  vomiting  is  invariably 
low. 

*'4,  Blood-pressure  in  the  toxemias 


in  the  latter  half  of  pregnancy  asso- 
ciated with  albuminuria  and  eclampsia 
invariably  high. 

"5.  High  and  rising  blood-pressure 
is  an  invariable  and  early,  often  the 
earliest,  sign  of  toxemia  in  the  latter 
half  of  pregnancy. 

"6.  Upon  rupture  of  the  membranes 
there  is  an  immediate  fall  of  pres- 
sure,— 60  to  90  mm.  This  fall  is 
temporary  only,  but  is  attended  with 
marked  relief  in  headache  and  epigas- 
tric pain  these  patients  so  often  com- 
plain of.  Relief  lasts  for  some  hours, 
during  which  there  is  a  gradual 
return  to  the  previous  level. 

"7.  There  is  a  second  fall  (60  to  90 
mm.)  after  the  child  is  born.  This 
again  is  temporary  and  is  15  to  30 
mm. ;  if  the  patient  has  not  bled  pro- 
fusely, the  pressure  is  back  to  some- 
where near  the  previous  level  before 
birth. 

"8.  Usually  blood-pressure  is  high 
for  forty-eight  hours  after  birth,  then 
begins  to  subside  and  reaches  normal 
(118  to  124  mm.)  in  seven  to  ten  days. 

"9.  A  blood-pressure  below  125 
mm.  should  be  disregarded;  125  to 
150  mm.  needs  careful  watching  and 
moderate  eliminative  treatment.  Over 
150  mm.  needs  active  eliminative 
treatment  and  probably  will,  espe- 
cially if  there  is  a  tendency  to  climb 
higher,  require  induction  of  prema- 
ture labor." 

Starling  in  treatment  advocates, 
before  using  more  drastic  methods, 
rest  in  bed  on  a  carbohydrate  and 
milk  diet,  with  1  teaspoonful  of  bicar- 
bonate of  soda  four  times  a  da}^,  with 
4  pints  of  liquid  and  thyroid  extract 
in  sthenic  cases. 

The  blood-pressure  remains  high, 
after  delivery  and  the  relief  of  toxe- 
mic symptoms,  where  there  has  been 
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a  previous  nephritis.  Hypotension 
also  is  important  after  delivery,  in 
relation  to  the  question  of  hemor- 
rhage and  shock,  being  markedly 
lowered  in  both  conditions.  This  is 
especially  important  in  relation  to 
treatment.  The  question  of  whether 
the  pressure  is  stationary,  progress- 
ively rising  or  falling,  and  its  relation 
to  treatment  are  of  more  importance 
than  absolute  figures,  though  the 
latter  serve  as  a  good  guide. 

Therapeutics  of  Hypertension. — 
The  first  and  most  important  thing  to 
regulate  is  diet,  both  as  to  amount 
and  character  of  the  food,  avoiding 
animal  proteids;  to  see  that  elimina- 
tion is  good;  to  be  careful  to  look 
into  and  regulate  the  amount  of 
mental  and  physical  strain  used;  in  a 
"word,  to  attend  to  general  hygiene ; 
to  stop  smoking  and  alcoholics.  If 
this  treatment  is  not  sufficient,  use 
potassium  iodide  in  small  doses. 

Do  not  be  in  a  hurry  to  lower  ten- 
sion in  all  cases,  as  it  is  often  com- 
pensator3^ 

]\Iakenzie  states  that  the  nitrites 
are  of  little  avail,  as  their  action  is 
too  transitory.  In  cases  of  high 
tension  with  discomfort,  as  pain,  and 
tightness  across  the  chest,  he  uses 
potassium  iodide  in  5-grain  doses  four 
times  a  day,  and  finds  that  it  often 
relieves  the  symptoms,  but  quite 
often  does  not  lower  the  tension, 
though  marked  benefit  is  shown. 

He  also  advocates  chloral  hydrate 
given  in  5-grain  doses  two  to  three 
times  a  day,  as  well  as  in  larger  doses 
to  produce  sleep.  This  is  especiallv 
beneficial  in  cases  of  angina  pectoris. 

In  addition,  in  hypertension,  eat 
slowly,  with  a  twenty-minute  rest 
after  meals;  use  blue  mass  or  calomel 
occasionally;  use  digitalis  if  the  high 


tension  is  due  to  failing  compensa- 
tion, as  it  will  restore  the  heart  tone ; 
in  severe  cases  use  absolute  rest  with 
massage.  Rest,  mental  and  physical, 
as  in  heart  disease,  is  the  most 
valuable  means  of  treatment.  In 
toxic  cases  treat  with  acti^-e  purga- 
tion, hot-air  baths,  etc. 

Dr.  R.  D.  Rudolf  advises,  when 
these  means  have  failed  and  there  are 
symptoms  of  cerebral  trouble,  to  use 
bleeding  or  vasodilation;  amyl  ni- 
trite; nitroglycerin,  doses  of  %oo  g^- 
(action  lasts  one  hour,  tolerance  soon 
formed)  ;  sodium  nitrite  (freshly  pre- 
pared), doses  of  2  gr.  (action  lasts 
two  hours,  no  tolerance  acquired)  ; 
erythrol  tetranitrate,  doses  of  ^  gr. 
(action  lasts  six  hours,  no  tolerance 
acquired). 

In  addition  vv'e  may  use  thyroid  ex- 
tract, 2  to  3  grs.  t.  {.  d.;  high-frequency 
electricity,  unreliable  and  effect  often 
transitory;  baths,  not  much  perma- 
nent effect,  though  a  series  may  give 
a  fair  result,  as  they  reduce  toxemia 
by  causing  better  elimination. 

HYPOTENSION. — Here  we  find,  as 
a  rule,  not  so  much  cardiac  Aveakness 
as  failure  of  the  A'asomotor  center. 

Acute  Infectious  Diseases. — These 
all  haA-e  low  tension  except  menin- 
gitis. The  fall  of  pressure  is  mainly 
due  to  vasomotor  depression  or 
paralysis  from  the  toxins,  and,  to  a 
less  extent,  from  a  damaged  heart 
muscle,  due  to  the  same  cause. 

Typhoid  Fever. — Here  we  have  one 
of  the  lowest  pressures  occurring  in 
disease :  Often  systolic  100  to  120 
mm.  Hg;  diastolic  60  to  90  mm.  Hg. 
The  systolic  has  been  as  low  as  75 
mm.  Hg. 

The  fall  in  pressure  is  gradual,  and 
takes  place  progressi^'ely  fjaneway), 
e.g.:— 
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First  week,   s3'stolic  115  mm.  Hg. 

Second    "  "  106      " 

Third       "  "  102      " 

Fourth     "  "  98      " 

Fifth        "  "  96      " 

Here  the  value  of  routine  blood- 
pressure  observations  is  very  great, 
both  to  determine  the  effect  and 
amount  of  treatment  required,  and 
also  to  be  able  to  note  the  onset  of 
complications. 

In  hemorrhage  there  is  a  sharp, 
sudden  fall,  due  to  a  lessened  volume 
of  blood.  In  perforation  just  the 
opposite  takes  place,  the  irritation  of 
the  peritoneum  causing  a  reflex  vaso- 
constriction and  a  sudden,  sharp  rise 
in  blood-pressure. 

The  v^ork  of  Briggs  and  Cook 
showed  in  1  case  a  rise  of  blood-pres- 
sure hours  before  there  were  any 
other  definite  signs  of  perforation. 
The  diagnosis  was  confirmed  by 
operation.  But,  as  they  demon- 
strated, you  do  not  always  obtain  a 
rise  in  blood-pressure,  for  the  vaso- 
motor center  may  be  exhausted,  in 
which  case  there  will  be  no  rise. 
Therefore  a  lack  of  rise  in  blood- 
pressure  does  not  negate  other  signs 
and  symptoms  of  perforation,  but 
when  present  it  is  reliable,  unless 
pneumonia  develops. 

Using  blood-pressure  in  conjunc- 
tion with  treatment  they  found  baths, 
when  favorable,  produced  a  rise  in 
blood-pressure.  Of  the  drugs  strych- 
nine and  digitalis  were  the  best  to 
combat  collapse.  When  used  for  a 
quick  result,  strychnine  gr.  %o  to  34o 
hypodermically  was  given,  and  the 
resulting  rise  in  blood-pressure  was 
maintained  for  an  hour  or  so.  When 
the  pressure  begins  to  fall,  it  may  be 
maintained  by  a  smaller  dose. 

Digitalin  hypodermically  was  more 
certain  than  strychnine,  with  an  ini- 


tial dose  of  gr.  Yiq;  its  action  taking 
place  earlier,  though  not  so  long  con- 
tinued. It  often  gave  a  rise  when 
strychnine  failed.  Permanency  of 
results  may  be  obtained  by  combining 
the  two. 

Alcohol  was  of  no  value  as  a  stimu- 
lant, but  lowered  pressure;  was  of 
benefit  solely  as  an  alterative. 

Thayer  found,  as  a  sequence  of 
tj^phoid  fever,  a  rather  marked  hyper- 
tension some  years  after  the  original 
attack. 

Pneumonia. — Here  there  may  not 
be  much  change  in  the  blood-pressure, 
though  as  the  disease  progresses 
there  is  a  tendency  for  it  to  lower. 

Hirschfelder :  Systolic,  110  to  130 
mm.  Hg;  diastolic,  90  mm.  Hg;  pulse- 
rate,  120. 

Gibson,  of  Edinburgh,  made  a 
general  rule  which  seems  to  work  out 
well  in  patients  who  are  not  alco- 
holics, but  does  not  apply  to  this  class 
of  patients.  The  rule  is  as  follows: 
When  the  systolic  pressure  expressed 
in  mm.  of  Hg  is  higher  than  the  pulse- 
rate  expressed  in  beats  per  minute, 
the  condition  of  the  patient  is  good. 
When  the  systolic  pressure  expressed 
in  mm.  Hg  is  lower  than  the  pulse- 
rate  per  minute,  the  condition  is 
serious. 

Dr.  Alexander  Lambert  in  a  recent 
article  called  attention  to  the  fact 
that  the  blood-pressure  varies  greatly 
in  pneumonia,  but  that  it  is  of  the 
greatest  value  in  determining  whether 
the  condition  present  is  one  of  vaso- 
motor paralysis  due  to  toxins,  in 
which  case  the  blood-pressure  will  be 
found  to  be  low ;  or  whether  the 
patient  is  suffering  from  high  tension 
with  cardiac  failure  imminent. 

About  one-half  the  cases  die  of 
vasomotor   paralysis,   the   other   half 
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from  failure  of  the  heart.  In  the  one, 
adrenahn,  camphor,  strychnine,  and 
digitahs  are  indicated;  in  the  other, 
relief  of  the  high  tension  with  vaso- 
dilators or  bleeding  is  indicated. 

The  matter  is  very  tersely  ex- 
pressed by  Dr.  H.  A.  Hare  when 
he  says :  "If  the  vessels  be  at  fault 
the  difference  between  diastolic  and 
systolic  pressure  will  be  marked,  the 
heart  if  strong  sending  out  a  forcible 
wave  of  blood  in  an  endeavor  to  fill 
the  blood-paths.  On  the  other  hand, 
if  the  pressure  be  low  from  a  failing 
heart,  there  will  be  little  difference 
between  diastolic  and  systolic  pres- 
sure, for  obvious  reasons." 

Diphtheria ;  Acute  Rheumatism ; 
Scarlet  Fever;  Measles. — These  all 
show  a  slightly  lowered  blood-pres- 
sure. The  systolic  pressure  usually 
falls  below  100  mm.  Hg  (Weigert). 

In  scarlet  fever,  if  acute  nephritis 
develops,  there  will  be  a  sharp  rise, — 
a  good  diagnostic  point. 

Phthisis. — Here  we  usually  find  a 
low  systolic  pressure;  systolic  90  to 
100  mm.,  though  it  may  vary  between 
80  and  120  mm. 

Blood-pressure  from  the  standpoint 
of  prognosis  and  treatment  is  of  con- 
siderable value;  though  as  to  diag- 
nosis there  is  a  marked  difference  of 
opinion,  many  thinking  it  of  doubtful 
value  before  physical  signs  have 
developed. 

Given  a  patient  with  tuberculosis, 
a  falling  blood-pressure  is  a  bad  sign, 
while  a  rising  blood-pressure  toward 
the  normal  is  equally  favorable. 

When  the  blood-pressure  has 
reached  the  normal  and  remained 
there,  we  may  feel  pretty  confident  our 
case  is  well ;  so  that  in  supposedly 
cured  cases  it  is  important  to  take  the 
blood-pressure  observations  to  deter- 


mine whether  there  is  any  recurrence 
of  the  disease. 

Given  a  patient  with  a  persistent 
low  blood-pressure,  always  consider 
the  probability  of  tuberculosis  very 
seriously,  especially  where  other 
causes  for  the  low  tension  cannot  be 
determined. 

Lauder  Brunton  regards  low  ten- 
sion as  due  usually  to,  1,  begin- 
ning phthisis;  2,  excessive  smoking; 
further  stating  that  where  smoking 
can  be  excluded  always  examine  the 
lungs  carefully  for  tuberculosis. 

Dr.  Haven  Emerson  warns  us  that 
persistant  low  tension  should  put  us 
on  guard  to  prevent  tuberculosis, 
especially  where  the  patient  is  under 
unhygienic  conditions. 

Diarrhea ;  Dysentery ;  Cholera ;  after 
Profuse  Vomiting,  as  in  Carcinoma  of 
the  Stomach,  Intestinal  Obstruction, 
Peritonitis,  etc. — Here  we  find  marked 
low  blood-pressure,  as  the  arteries  are 
depleted  of  fluid.  Here  blood-pres- 
sure determinations  are  valuable  in 
following  treatment  and  as  a  means 
of  determining  impending  shock  or 
collapse. 

Cancer;  Chronic  Phthisis;  Ane- 
mias, etc. — There  being  associated 
brown  atrophy  of  the  heart  as  a  con- 
sequence, there  is  low  blood-pressure 
in  all  these  conditions :  systolic  10  to 
20  mm.  lower  than  normal. 

Pericarditis  and  Acute  Cardiac 
Conditions. — Here  pressure  is  low, 
the  vasomotor  center  being  depressed 
by  the  toxins  of  the  disease,  and  there 
is  also  some  weakness  of  the  heart 
muscle.  The  systolic  pressure  varies 
from  98  to  140  mm. 

Acute  Infections  of  Children. — 
Here  Briggs  and  Cook  found  blood- 
pressure  determinations  of  the  great- 
est value  in  prognosis  and  treatment, 
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If  pressure  is  falling  there  is  danger 
of  collapse  and  it  is  an  indication  for 
active  stimulation. 

They  concluded  that  systolic  pres- 
sures of  60  mm.  during  the  first  year 
and  800  mm.  in  older  children  were 
the  danger  lines  calling  for  active 
stimulation. 

Treatment. — In  collapse  with  cyano- 
sis they  used  a  mustard  bath,  and 
found  that  strychnine  and  digitalis 
were  the  most  reliable  drugs. 

Prognosis. — A  short-lived  response 
to  treatment  with  a  renewed  fall  is  a 
bad  sign. 

Syphilis. — There  is  a  hypotension 
during  the  acute  stages  due  to  the 
toxemia  of  the  disease. 

Tabes  Dorsalis.  —  Pal  concluded 
that  with  the  lightning  pains  there 
was  a  marked  fall  in  blood-pres- 
sure; in  contradistinction  to  gastric 
crises,  where  there  was  an  enor- 
mous rise.  He  assumed  that  as 
there  was  marked  hypertension  the 
splanchnics  must  be  involved,  and 
advised  the  use  of  chloral  to  relieve 
the  condition,  on  account  of  its  blood- 
pressure  lowering  qualities. 

The  association  of  high  tension 
with  gastric  crises  aids  somewhat  in 
a  differential  diagnosis,  as  there  are 
only  two  other  conditions  of  pain  in 
the  abdomen  with  high  tension:  1, 
lead  colic;  2,  angina  abdominalis  of 
arteriosclerosis. 

Neurological  Conditions. —  (a)  Mel- 
ancholia elevates  blood-pressure  in 
proportion  to  the  symptoms,  and  is 
relieved  by  vasodilators,  improvement 
occurring  coincidently  with  the  lower- 
ing of  pressure. 

(&)  General  Paresis. — Here  in  the 
early  stage  blood-pressure  is  normal, 
while  in  the  late  it  is  low. 

(c)  Acute  Mania. — Here  blood-pres- 


sure is  low  and  after  an  attack  lower 
still,  due  to  exhaustion. 

(d)  Trifacial  Neuralgia  is  accom- 
panied by  a  high  blood-pressure. 

(e)  Insomnia  may  be  associated 
with  either  one  of  two  conditions: 
1,  high  tension  (systolic  130  to  150 
mm.  Hg)  ;  2,  without  high  tension. 
In  the  first  vasodilators  act  as  hyp- 
notics and  are  indicated;  sleep  takes 
place  as  the  pressure  falls.  In  the 
second  class  sulphonol,  trional,  and 
similar  drugs  are  more  effective. 

(/)  Neurasthenia,  Hysteria,  etc. — 
Pressure  here  is  variable,  but  be- 
comes high  readily,  owing  to  the 
nervous  stimulation  of  the  vasomotor 
center. 

(g)  Alcoholic  Delirium. — Here  pres- 
sure is  lowered  30  to  40  per  cent.; 
therefore  we  must  use  care  in  the 
employment  of  hot  packs  to  quiet 
these  patients,  as  we  may  cause 
collapse. 

Shock  and  Collapse. — Here  we 
have  a  very  marked  and  dangerous 
fall  in  blood-pressure,  due  to  vaso- 
dilation, from  peripheral  nerve  stimuli 
to  the  vasomotor  center.  Henderson 
claims  the  vasomotor  depression  is 
due  to  overaeration  and  lack  of 
carbon  dioxide  to  stimulate  the 
center.  Here  at  times  the  systolic 
pressure  has  been  as  low  as  40  to  60 
mm.  Hg. 

Cook  and  Briggs  proved  that  the 
vasomotor  center  was  not  exhausted, 
for  by  the  use  of  strychnine  and 
digitalis  they  were  often  able  to 
save  apparently  hopeless  cases;  that 
adrenalin  intravenously  will  raise  the 
pressure,  but  that  its  action  is  fuga- 
tious;  that  an  intravenous  saline  in- 
jection is  of  no  value  to  raise 
pressure  unless  adrenalin  is  added, 
and  that  M  to  >4  gr.  of  cocaine  hypo- 
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dermically  will  give  an  almost  imme- 
diate rise  of  blood-pressure  (10  to  20 
mm.)  and  maintained  from  one  to 
three  hours. 

Extensive  Hemorrhage. — In  this 
case  there  is  a  marked  fall  due  to  the 
loss  of  volume  of  blood.  This  condi- 
tion is  treated  by  intravenous  saline 
injection,  after  the  bleeding  point  is 
secured. 

Surgery  and  Anesthesia  (Briggs 
and  Cook). —  (a)  Ether  increases  the 
blood-pressure  in  the  first  stage,  re- 
flexly  from  the  irritation  of  the 
mucous  membrane.  During  the  sec- 
ond stage  the  pressure  also  rises, 
owing  to  the  muscular  activity.  In 
deep  anesthesia  the  pressure  level 
falls  to  just  above  the  normal. 

(b)  Nitrous  Oxide. — Here  there  is 
a  rise  of  pressure  due  partly  to 
asphyxia.  When  used  with  ether 
there  is  an  initial  rise,  but  the  second 
increase  of  pressure  is  eliminated,  be- 
cause the  stage  of  muscular  activity 
is  avoided. 

(c)  Chloroform.  —  Blood  -  pressure 
falls  from  the  start,  and  remains  low, 
except  in  pregnancy. 

If  during  anesthesia  shock  or  col- 
lapse is  imminent,  there  is  a  marked 
fall  in  blood-pressure  before  other 
signs  are  manifest;  hence  the  value 
of  taking  blood-pressure  readings 
every  five  minutes  during  the  admin- 
istration of  an  anesthetic.  If  pressure 
falls,  correct  any  faulty  administra- 
tion of  anesthetic;  if  the  pressure 
then  rises,  proceed. 

If  the  pressure  continues  to  fall,  or 
remains  at  a  dangerous  level,  use 
active  measures,  and  terminate  opera- 
tive procedure  as  rapidly  as  possible. 
There  is  less  shock  by  continuing 
the  ether  than  to  allow  patient  to 
come  out  and  renew  the  anesthetic. 


With  a  dangerous  fall  in  blood- 
pressure  while  using  chloroform, 
withdraw  the  anesthetic  at  once. 

Spinal  Anesthesia  (^Cocaine). — You 
may  have  a  dangerous  fall  due  to 
paralysis  of  the  upper  dorsal  region. 

Operative  Procedure. — Cutting  or 
manipulative  procedures  cause  a 
transitory  rise  in  blood-pressure  of 
about  10  mm.,  due  to  the  pain  im- 
pulses conveyed  to  the  vasomotor 
center;  it  may  rise  again,  remain  low, 
or  fall  farther  to  shock.  If  cocaine  is 
injected  into  the  nerve-trunks  during 
anesthesia  there  is  less  danger  of 
shock. 

By  blood-pressure  determinations 
we  have  the  most  accurate  means, 
not  only  of  determining  shock,  but 
also  its  extent  and  reaction  to  treat- 
ment. The  blood-pressure  readings 
should  be  taken  routinely,  not  only 
during  the  operation,  but  also  before 
and  after.  Before  operation  often  a 
case  has  a  high  tension,  which  might 
become  dangerous  if  an  anesthetic 
were  administered,  unless  it  were 
lowered  by  preparatory  treatment. 
After  operation  routine  observations 
are  of  value  in  determining  the  onset 
of  shock  or  hemorrhage. 

In  addition,  in  pleural  and  peri- 
toneal effusions,  there  is  a  rise  of 
blood-pressure.  Aspiration  produces 
a  fall,  which  can  be  determined  by 
blood-pressure  examinations  and  the 
aspiration  stopped  if  the  fall  becomes 
dangerous. 

Alcohol. — In  small  amounts  there 
is  but  little  effect  on  pressure,  but  in 
any  quantity  there  is  a  vasodilation 
and  fall  in  pressure.  Long-continued 
use  leads  to  sclerotic  changes  and 
higher  tension. 

Tobacco. — Its  moderate  or  occa- 
sional   use    produces    a    slight    rise. 
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When  used  to  excess  it  produces  low 
tension,  due  to  the  toxins  in  the 
tobacco. 

Tea  and  Coffee. — Roth  produce  a 
transitory  rise.  Subjects  who  indulge 
freely  often  have  a  high  tension, 
Avhich  leads  to  arteriosclerosis. 

Treatment  of  Hypotension. —  1. 
General  hygiene  and  tonics. 

2.  Hydrotherapy  is  of  some  value, 
e.g.,  needle  bath,  graduated  from 
warm  to  cold ;  Vichy  bath. 

3.  Massage. 

4.  Exercise  when  moderate  and 
graduated  to  the  needs  of  the 
individual. 

5.  Laxatives  are  of  benefit  where 
low  tension  is  associated  with  con- 
stipation. 
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BLOOD-VESSELS,  DISEASES 

OF.  See  various  diseases  of  this 
class :  Aneurism,  Arteriosclerosis, 
ETC.,  and  Vascular  System,  Diseases 
of. 

BLOOD-VESSELS,  INJURIES 

OF.  See  Vascular  System  :  Inju- 
ries TO  Blood-vessels. 

BLOOD-VESSELS,   TUMORS 

OF.  — Vascular  tumors ;  angiomata. 
DEFINITION.— Under  the  gen- 
eral title  of  vascular  tumors,  only  the 
blood-vessel  tumors  of  nezv  formation 
(neoplastic),  originating  essentially 
by  proliferation  of  vascular  walls  or 
from  a  matrix  of  angioblasts,  will  be 
considered  in  this  article.  This  defi- 
nition excludes  from  this  class  of 
tumors  all  swellings  caused  by  dilata- 
tion of  pre-existing  blood-vessels  :  an- 
eurisms, and  varicose  veins. 


VARIETIES.  —  Tumors  originat- 
ing from  blood-vessels  have  been 
grouped  according  to  the  character  of 
the  affected  tissue,  the  clinical  pecul- 
iarities of  the  growth  as  to  color, 
etc.,  or  to  their  anatomic  and  histo- 
logic peculiarities — the  last  the  most 
scientific  and  satisfactory  classifica- 
tion   (Borrmann's   classification). 

1.  Angiomata,  or  hemangiomata : 
large  blood-filled  space  lined  with 
a  single  layer  of  endothelium,  be- 
nign in  character,  probably  growing 
through  increase  of  the  surrounding 
connective  tissue  and  (non-malig- 
nant) proliferation  of  the  endothelia. 

(a)  Simple,  or  Capillary,  Angioma. 
— Synonyms :  Telangiectasis,  angiotel- 
ectasia,  angioma  glomernliforme,  plexi- 
forme,  ncevus  vascularis,  or  sanguineus ; 
birthmark,  mother's  mark,  fuermal, 
gefassmal,  tache  de  feu.  Vascular  nevi 
have  been  designated  according  to 
their  color,  shape,  and  distribution: 
Ncevus  vasculosus  vinosus  ("port-wine 
mark"),  ncevus  araneus,  ncevus  promi- 
nens,  ncBvus  vasculosus  tuberosus,  mul- 
berry, or  strawberry,  nevus;  venous 
nevus,  pulsating  nevus,  ncevus  unius 
lateris  (Barensprung),  ncevus  linearis 
(Unna). 

Superficial  capillary  angiomata  are 
usually  limited  to  the  papillary  layers 
of  the  corium,  rarely  extending  be- 
yond the  subcutaneous  cellular  tissue. 
The  growth  consists  of  dilated  capil- 
laries and  small  veins,  separated  by  a 
variable  quantity  of  connective  tissue. 
It  is  always  present  at  birth,  but  may 
'be  so  faint  in  color  and  small  in  size 
as  to  be  overlooked  until  it  enlarges. 
This  type  of  angioma  may  be  cutane- 
ous or  subcutaneous,  the  latter  re- 
maining concealed  under  the  normal 
skin  until  this  becomes  stretched  out 
and    thinned,    terminating    in    the    cu- 
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taneous  form  or  in  a  true  cavernous 
angioma.  In  addition  to  its  pe- 
ripheral extension,  the  tumor  may 
develop  downward  and  inward,  into 
tlie  coriuni  and  connective  tissue, 
leading  to  the  clinical  picture  of 
elephantiasis  telangiectatica. 

Clinical  Manifestations. — The  condi- 
tion manifests  itself  externally  by  one 
or  more  sharply  outlined  reddened 
spots  of  flattened  elevations  of  vari- 
able size,  with  circular  or  ragged  con- 
tours, and  of  the  same  consistence  as 
the  healthy  parts.  ■  Superficial  angio- 
mata  are  frequently  multiple,  larger 
spots  being  surrounded  by  spattering 
of  smaller  ones.  The  color  of  the  af- 
fected portions  varies  from  pink  to 
purplish,  depending  upon  the  su- 
perficial or  deep  situation  of  the  ves- 
sels. The  discoloration  is  gener- 
ally not  sharply  outlined  from  the 
healthy  tissue.  The  seat  of  predilec- 
tion is  in  the  skin  and  subcutaneous 
tissue,  also  the  adjacent  mucous 
membranes  (lips,  lids,  cheeks).  Simple 
hemangioma  is  occasionally  found  in 
adipose  tissue,  especially  of  the  orbit; 
in  the  muscles,  the  mamma,  in  the 
bone,  brain,  and  spinal  cord.  With 
the  exception  of  the  pleura,  testes, 
cartilaginous  tissue,  and  certain  parts 
of  the  nervous  system,  there  is  said 
to  be  no  portion  of  the  human  body 
in  which  these  vascular  tumors  have 
not  been  observed  (Mauclaire  and  de 
Bovis).  Although  no  portion  of  the 
body  is  entirely  exempt,  fully  two- 
thirds  of  all  these  angiomata  affect 
the  skin  of  the  face.  According  to 
Lexer,  based  upon  the  statistics  of 
Trendelenburg,  who  collected  170 
cases,  the  majority  affects  the  cheeks 
and  forehead,  next  in  order  the  lips, 
the  nose,  the  surroundings  of  the  ear, 
and  the  eyelids.     Weinlechner  places 


71  per  cent,  of  all  cases  at  the  head, 
especially  the  face. 

(b)  Cavernous  Angioma.  ^—  Syno- 
nyms :  Cavenioma,  nccviis  prominens. 
Larger  than  a  capillary  angioma ;  it 
is  characterized  by  irregular  blood- 
spaces  lined  with  endothelium  and 
formed  by  a  connective-tissue  stroma 
containing  elastic  fibers,  closely  re- 
sembling the  normal  erectile  tissues 
of  the  body,  e.g.,  penis,  clitoris,  etc. 
The     blood-spaces     freely     communi- 


Cavernous  angioma  of  hand.     Palmar 
aspect.    (Author's  collection.) 

cate  with  each  other  and  are  nourished 
by  their  own  arteries,  which  empty 
their  blood  into  dilated  veins.  The 
growth  may  appear  as  a  diffused,  ill- 
defined  mass,  but  more  often  as  a  cir- 
cumscribed tumor,  which  may  have  a 
distinct  capsule.  The  consistence  or 
density  of  the  groAvth  varies  with  the 
size  of  the  blood-spaces,  the  amount 
oi  stroma,  and  the  possible  formation 
of  angioliths,  or  blood  calculi.  The 
blood  contained  within  these  spaces 
is  the  cause  of  the  purple  or  dark-red 
color  of  the  growth.  Sometimes  there 
is  a  more  extensive  purple  discolora- 
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tion  and  thickening  of  the  skin,  with 
marked  development  of  cavernous  tis- 
sue in  the  subcutaneous  or  inter- 
muscular connective  tissue,  which 
may  lead  to  the  form.ation  of  large 
tumors,  with  great  deformity  of  the 
affected  parts.  A  cavernous  angioma 
may  be  sharply  differentiated  from 
the  surrounding  tissue  or  it  may 
merge  gradually  into  it.  Increase  in 
size  takes  place  partly  by  expansion 
and  partly  by  infiltration,  new  blood- 
spaces   forming   in   the   fibrous    septa 


Cavernous  angioma  of  face  of  congenital 
nevoid  origin.  Removal  by  extitpation. 
(Author's  collection.) 

and  at  the  periphery.  The  develop- 
ment may  be  steadily  and  slowly 
progressive  or  there  may  be  periodi- 
cal exacerbations.  When  a  cavernoma 
has  a  distinct  capsule,  its  growth 
may  become  spontaneously  and  per- 
manently arrested.  In  other  cases 
the  retrogressive  changes  remain 
limited  to  individual  segments  of  the 
tumor.  Seen  on  cross-section,  the 
structure  of  cavernous  angioma  re- 
produces the  erectile  tissue  of  the 
penis,  whitish  septa  of  variable  thick- 
ness bounding  the  communicating 
blood-spaces.  These  septa  are  formed 
of  fibrous  tissue  and  the  remnants  of 


the  tissue  in  which  the  cavernoma  has 
developed    (Billroth). 

Clinical  Manifestations. — Cavernous 
angiomata  may  appear  in  the  form  of 
small  purple  spots  or  of  smooth  or 
roughened  purplish  warts  which  pro- 
ject above  the  surface.  Certain  ex- 
treme cases  of  monstrous  cavernomata 
are  on  record  involving  large  areas  of 
skin,  the  entire  head,  face,  and  ex- 
tremities, but  these  possess  less  in-, 
terest  for  the  surgeon  than  for  the 
pathologist.  With  special  reference 
to  their  localization,  cavernous  angio- 
mata most  frequently  affect  the  skin 
and  the  subcutaneous  cellular  tissue 
(cheeks,  eyelids,  lips,  cranial  cover- 
ings). When  situated  in  the  face 
they  are  apt  to  give  rise  to  distressing 
deformities,  and  in  the  cranial  cover- 
ings, to  very  severe  pain,  on  account 
of  the  involvement  of  nerves  (tri- 
geminal branches). 

Bibliography. — Franco  :  Contribution 
a  I'etude  des  cavernomes  congenitaux, 
Archiv  de  Med.  Exp.  et  d'Anat.  Pathol., 
May,  1906 ;  Heide :  Ein  Fall  von  link- 
enseitigen  cavernosen  Angiome,  etc., 
Archiv  f.  klin.  Chir.,  vol.  Ixxx,  H.  3, 
1906;  Trelat:  Gaz.  Hebd.,  1874;  Ash- 
hurst,  A.  P.  C. :  Diffuse  Cavernous 
Angioma  of  the  Upper  Extremities, 
Annals  of   Surgery,   March,   1907. 

(c)  Plexiform  Angioma.  —  Syno- 
nyms :  Cirsoid  aneurism,  angioma  arte- 
riole racemosum  (Virchow),  or  serpen- 
tinum;  aneurisma  per  anastamosin  sen 
anastomosen;  tumeur  erectile,  cirsoide; 
vascular  pulsating  tumor;  arteriectasia 
diffusa  cirsoides,  varix  aneurismaticus 
congenitus,  phleharteriectasis,  tumor 
vasculosus  arterialis. 

Plexiform  angiomata  are  more  or 
less  distinctly  outlined  tumors,  devel- 
oped from  newly  formed  blood-vessels 
and  occurring  in  definite'  arterial  re- 
gions; usually  (88  per  cent.)  originat- 
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ing  from  a  congenital  telangiectasis 
(nevi),  more  rarely  in  connection  with 
traumatism  (12  per  cent.,  Fischer). 
The  growth  is  made  up  of  either  arteries 
or  veins,  or  of  both  arteries  and  veins 
in  equal  proportions.  The  arteries  of 
the  scalp  and  face  are  those  most  com- 
monly affected,  more  rarely  those  of 
the  extremities,  the  upper  predominat- 
ing (fingers,  hand,  and  forearm).    The 


in  the  veins  in  the  terminal  stages. 
Plexiform  angioma  is  most  commonly 
derived  from  simple  congenital  an- 
gioma, and  presumably  develops  upon 
congenital  faulty  development  of  a 
definite  arterial  area  (Lexer).  The 
trunks  and  branches  at  the  seat  of  the 
process  are  involved  up  to  the  finest 
capillaries  and  ramifications,  and  the 
vessels  of  a  lower  erade  become  trans- 


Cirsoid  aneurism  or  aneurism  by  anastomosis.    (Author's  collection.) 


growth  may  develop  in  pre-existing 
blood-vessels,  due  to  an  excessive  for- 
mation of  angioblasts  in  the  vascular 
wall  (Senn).  The  tortuous  vessels 
present  a  parallel  arrangement.  New 
blood-vessels  form  as  the  tumor  in- 
creases in  size,  which  continue  to  com- 
municate with  the  lumen  of  the  altered 
vessel.  The  growing  tumor  involves 
the  small  and  middle-sized  arterial 
branches  of  the  immediate  surround- 
ings, finally  affecting  the  large  trunks, 
which  become  dilated,  lengthened,  and 
twisted.     Similar  changes  are  observed 


formed  into  specialized  vessels.  The 
condition,  which  has  nothing  in  com- 
mon with  aneurism,  represents  a  path- 
ologic vascular  proliferation,  probably 
on  a  congenital  basis,  involving  an 
entire  arterial  area,  and  consisting  in 
the  new  formation  of  a  network  of  hy- 
pertrophied  and  dilated  arteries  (Zieg- 
ler).  The  true  neoplastic  character  of 
this  form  of  angioma  was  first  pointed 
out  by  Virchow. 

Clinical  Characterisations. — The  skin 
covering  a  plexiform  angioma  is  thinned 
out,    discolored,   and   locally   adherent. 
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forming  a  flattened  tumor  which  grad- 
ually passes  into  the  surroundings.  It 
conveys  to  the  touch  the  peculiar  sensa- 
tion of  squirming  fish  bait,  due  to  slip- 
ping away  of  individual  vascular  cords 
under  the  examining  finger.     Pulsation 


in  the  head,  on  account  of  the  large 
number  of  anastomoses.  The  atrophic 
skin  covering  may  break  down  leav- 
ing obstinate  ulcers  with  a  tendency 
to  hemorrhage  and  infection.  Persist- 
ent, profuse,  and  often  uncontrollable 


Angrioma  racemosum.    Side  view.    lOarl  Beck.) 
(Annals  of  Surgery.) 


and  bruit  are  usually  well  marked,  the 
skin  over  the  tumor  vibrating  synchro- 
nously with  the  heart-beat.  Direct 
pressure  upon  the  principal  arteries 
causes  a  complete  or  partial  evacuation 
of  the  tumor,  with  subsidence  of  the 
above  phenomena  when  the  growth  is 
situated    at    the    extremities;    not    so 


hemorrhages  lead  to  posthemorrhagic 
anemia  and  to  death.  Common  clinical 
symptoms  of  plexiform  angioma  of  the 
head  are  vertigo,  pain,  and  functional 
disturbances  due  to  infiltration  of  nerve 
cords  and  muscles.  In  general  terms 
the  clinical  phenomena  of  plexiform 
angioma    and    arteriovenous    aneurism 
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are  identical  because  the  lesions  of  the 
two  conditions  are  analogous  (arterio- 
venous anastomoses  with  arterialization 
and  hypertrophy  of  veins).  Another 
resemblance  is  a  nutritional  disturbance 
sometimes  shown  1)y  an  increase  in  size 


I'Acad.  de  Med.,  1833,  t.  iii,  H.  101; 
Burci :  Contributo  all  studio  dell'aneur- 
isma  cirsoides,  La  Clinica  Moderna, 
January  3,  1906 ;  Simmonds :  Ueber 
Angiomaracemosum  und  Serpentinum 
des  Gehirns,  Virchow's  Arch.,  vol. 
clxxx,  1905 ;    Fischer,  F. :   Das  arterielle 


Lines  of  ligation  and  incision.    Four  weeks  after  extirpation,    (Carl  Beck.) 
(Annals  of  Surgery.) 


of  the  bones,  the  muscles,  the  skin  and 
its  appendages ;  in  fact,  no  substantial 
difference  between  plexiform  angioma 
and  arteriovenous  aneurism  is  recog- 
nized by  some  observers  (Burci),  The 
pathogeny,  however,  is  essentially 
different. 

Bibliography.  —  Breschet,    G. :     Mem- 
pires     sur     les     anevrysmes    Mem.     de 


Rankenangioma  (Angioma  arteriale 
racemosum),  Deut.  Chir.,  Leif  242, 
1901 ;  Verrou  :  Anevrysme  cirsoide  de 
la  region  parietale  gauche.  Bull,  et 
Mem.  de  la  Soc.  de  Chir.,  No.  29,  1902 ; 
Froelich:  Ein  Fall  von  Rankenangiom 
der  unt.  Extremitat,  Dissers.,  Breslau, 
1902;  Coley:  Cirsoid  Aneurism  Suc- 
cessfully Treated  by  Excision,  Annals 
of  Surgery,  September,  1901;  Cloquet, 
Jules:     Pathol.    Chirurg.,    Paris,    1831; 
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vol.  iii,  423;  Petit,  T.  L.  :  Oeuvres 
chirurg.,  1740,  t.  i,  Fig.  248;  Bell,  T. : 
The  Principles  of  Surgery,  London, 
1826,  vol.  iii ;  Pelletan  :  Clinique  Chirug., 
1810,  Fig.  59;  Dupuytren:  Legons 
orales,  Paris,  1839,  t.  iii,  Fig.  43. 

GENERAL     HISTOLOGY.— The 

structure  of  angioma  varies  from  inde- 
pendent vessels  with  distinct  walls 
(simple  angioma)  to  a  true  areolar  tis- 
sue resembling  erectile  organs  (cav- 
ernous angioma,  tumeur  erectile  of 
Broca).  Simple  vascular  tumors  con- 
tain an  abnormal  number  of  large  and 
otherwise  altered  capillaries  and'  veins 
within  a  tissue  normally  belonging  to 
the  body.  The  new  blood-vessels  which 
constitute  the  growth  are  formed  by 
budding  of  atypical  angioblasts,  the  pro- 
gressive tissue  proliferation  resulting 
in  the  formation  of  the  tumor  tissue 
proper.  The  endothelial  lining  of  the 
vascular  spaces — capillary,  venous,  or 
arterial — is  the  product  of  the  angio- 
blasts, a  modified  form  of  fibroblasts. 
Active  proliferation  follows  in  the  other 
elements  of  the  vascular  wall,  termi- 
nating in  the  formation  of  the  outer 
and  middle  coats  of  the  new  vessels 
from  connective-tissue  and  muscular 
constituents  of  the  pre-existing  vessels. 
While  the  constantly  forming  new  blood- 
spaces  establish  communications  with 
the  older  vascular  spaces,  the  tumor  as 
a  whole  remains  sharply  circumscribed 
from  the  surrounding  tissue.  The  vas- 
cular walls  contain  flattened  or  cuboid 
endothelial  cells  and  connective  tissue 
in  a  circular  arrangement.  Growth 
takes  place  by  the  extension  of  vascular 
buds  into  their  surroundings,  the  adja- 
cent tissue  becoming  completely  infil- 
trated by  the  constant  new  formation 
and  dilatation  of  capillaries.  While  this 
manner  of  growth  has  the  infiltrating 
character  of  malignant  neoplasms,  de- 


stroying the  affectea  parts  inclusive  of 
bone,  metastasis  of  angiomatous  tumors 
has  never  been  observed,  and  there  is 
no  tendency  to  recurrence  after  com- 
plete removal.  The  increase  in  size  is 
alternately  slow  and  rapid,  sometimes 
interrupted  by  long  intervals,  or  per- 
manently arrested  at  some  stage  of 
growth.  The  principal  seat  of  angio- 
mata  is  in  the  papillary  layers  of  the 
corium,  but  the  entire  corium  as  well 
as  the  hypoderm  m.ay  be  involved. 
There  often  is  a  more  or  less  well- 
marked  increase  of  connective  tissue  in 
the  surrounding  of  the  vessels,  and  in 
extreme  cases  no  tissue  remains  ex- 
empt. All  vascular  growths  commu- 
nicate very  freely  with  blood-vessels 
(Senn). 

In  some  capillary  angiomata  the  proc- 
ess is  chiefly  or  wholly  limited  to  the 
arterial  capillaries,  while  in  others  the 
veins  are  especially  involved  (venous 
nevi;  venous  angiomata).  The  more 
the  external  capillary  budding  predomi- 
nates, the  more  rapidly  does  the  an- 
gioma extend  in  all  directions ;  the  more 
the  interstitial  endothelial  proliferation, 
the  more  does  the  tumor  tend  to  encap- 
sulation and  remain  stationary  (Unna). 
Telangiectatic  tumors,  as  a  rule,  are  not 
sharply  circumscribed,  but  have  a  tend- 
ency to  extend  in  various  directions  into 
the  surroundings.  Their  vessels  are 
more  independent  than  the  blood-spaces 
of  cavernomata,  which  are  held  together 
without  a  true  wall  by  the  intervascular 
connective  tissue,  an  essential  part  of 
the  entire  structure.  Cavernous  angio- 
mata of  the  skin  are  made  up  of  an 
area  of  enlarged  blood-vessels  which  is 
sharply  differentiated  from  the  subepi- 
thelial tissue  on  the  one  hand  and  the 
deeper  corium  on  the  other.  The  arte- 
rial wall  of  these  vessels  consists 
only  of  endothelium  directly  applied 
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to  the  surrounding  connective  tissue, 
which  shows  a  circular  arrangement. 
This  tissue  is  more  or  less  strongly 
developed  and  not  of  the  same  width 
throughout,  so  that  small  groups  of 
vascular  segments  may  be  divided  by 
dense  connective-tissue  septa  from  other 
similar  groups.  In  this  manner  the 
angioma  is  divided  into  individual  lobes. 
When  development  is  active,  the  vessels 
are  small  as  compared  with  the  width 
of  the  intervening  connective-tissue 
septa,  but  subsequently  this  disparity  is 
reversed.  The  connective-tissue  sub- 
stance itself  is  usually  poor  in  cells,  but 
numerous  nuclei  are  occasionally  met 
with.  It  passes  over  into  the  corium, 
surrounding  the  neoplasm  in  such  a  way 
that  there  is  no  actual  and  distinct 
boundary.  The  plexus  of  blood-filled 
channels  gives  the  impression,  however, 
of  an  independent  and  separate  struc- 
ture. There  is  no  transition  to  the 
vessels  of  the  neighborhood  and  no 
indication  of  a  transformation  of  the 
lumina  into  capillaries  or  vice  versa. 

Bibliography.  —  Lowenbach :  A  Con- 
tribution to  the  Histogenesis  of  Soft 
Nevi,  Virchow's  Arch.,  vol.  clvii,  1899; 
Lexer :  Das  Angiom.  Lehrb.  d.  allg. 
Chir.,  vol.  ii,  chap,  v ;  Unna :  Die 
Histopathologic  der  Hautkrankheiten, 
1894 ;  Stelwagon  :  Treatise  on  Diseases 
of  the  Skin,  Phila.  and  London,  1905 ; 
Ziegler :  Lehrb.  d.  allg.  Pathologic  u. 
d.  pathol.  Anatomic,  xi,  ed.  1905-6 ; 
Besnier,  Brocq,  ct  Jacquet :  La  Pratique 
Dermatol.,  Paris,  1900 ;  Senn :  Pathol- 
ogy and  Surgical  Treatment  of  Tumors, 
1895. 

Histologic  Affinities,  Combinations 
with  Other  Growths,  General  Complica- 
tions.— Upon  this  basis  of  histologic 
relationship,  combinations  with  other 
tumor  tissue  have  been  observed  to 
occur,  especially  as  angiolipomata 
and  angiofibromata.  These  tumors 
consist  anatomically  of  a  basis  of  adi- 


pose tissue,  connective  tissue,  or 
muscle  tissue,  and  may  be  highly 
vascularized  by  extensive  canaliza- 
tion with  blood-vessels.  Cystic  trans- 
formation is  also  met  with.  A  fatty 
change  takes  place  by  infiltration  of 
the  angioma  with  adipose  tissue. 
Certain  congenital  lipomata  are  prob- 
ably in  reality  degenerated  vascular 
tumors.  It  must  be  admitted,  on  the 
other  hand,  that  fat-tissue  furnishes 
a  favorable  soil  for  the  evolution  of 
the  angiomatous  process.  A  simple 
hemangioma  is  not  infrequently 
transformed  intO'  a  cavernous  an- 
gioma, especially  in  adipose  tissue, 
the  dilated  capillaries  forming  a  great 
cavernous  system,  with  gradual  atro- 
phy and  rupture  of  the  interstitial 
tissue.  Fibrous  transformation  is 
probably,  as  a  rule,  the  result  of  in- 
terstitial inflammation  between  the 
capillaries,  either  due  to  external  irri- 
tation or  altered  nutritional  condi- 
tions of  the  connective-tissue  elements. 
Spontaneous  cure  may  occur  as  the 
result  of  contraction  of  scar-tissue 
and  obliteration  of  the  vessels.  Cystic 
changes  are  not  uncommon  and  have 
been  accounted  for  by  the  separation  of 
a  vascular  segment,  which  subsequently 
becomes  dilated.  It  is  less  probable 
that  cysts  formed  outside  the  vessels 
enter  into  communication  with  the 
vessels  after  giving  way  of  the  cyst- 
wall.  The  surface  of  these  cysts  is 
lined  with  endothelium,  and  their 
contents  consist  either  of  a  hemor- 
rhagic or  a  serous  fluid. 

Transition  forms  of  hemangioen- 
dotheliomata  occur  as  the  result  of 
transformation  of  vessels  into  narrow 
blood-filled  tubes  with  thickened  walls 
or  into  solid  endothelial  cords  (col- 
lapsed vessels).  There  is  a  close  re- 
lationship   between    angioma    and    en- 
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dothelioma,  the  cellular  elements  of 
the  former  having  the  characteristic 
shape  and  arrangement  of  the  parent 
soil  (Senn).  A  cavernous  angioma 
occasionally  undergoes  a  parietal 
hypertrophy,  the  flattened  endothelia 
becoming  transformed  into  cuboid 
and  cylindric  cells  (hypertrophic 
cavernous  angioma  or  vascular  endo- 
thelioma). In  other  cases,  nests  of 
large  cells  take  the  place  of  the  blood 
through  marked  development  and  in- 
crease of  the  endothelia  (hemangiotic 
endothelioma,  Ziegler).  Vascular 
tumors  are  subject  to  hyaline  and 
colloid  degeneration,  and  to  calculus 
formation  resembling  the  phleboliths 
of  varicose  veins.  Septic  thrombo- 
phlebitis may  occur  as  a  complication 
cf  inflammation  induced  for  curative 
purposes.  Obliteration  of  all  the 
blood-vessels  may  take  place  through 
extensive  thrombosis,  or  the  further 
growrth  of  the  angioma  may  be  ar- 
rested by  calcification  of  the  stroma 
and  of  the  vascular  w^alls.  Angioma 
of  the  superficial  capillary  type  has 
been  known  to  become  transformed 
into  a  plexiform  angioma  or  a  sar- 
coma. Malignant  neoplasms  starting 
from  dilated  veins  and  formed  from 
them  by  the  development  of  new 
vessels  are  of  very  exceptional  occur- 
rence. The  telangiectatic  transfor- 
mation of  a  malignant  neoplasm  must 
not  be  mistaken  for  cancerous  change 
of  a  vascular  growth.  On  the  other 
hand,  cavernous  tissue  not  infre- 
quently develops  within  the  various 
tumors  of  the  connective-tissue  group. 
Devic  and  Tolot,  in  reporting  a 
carefully  studied  case  of  angiosar- 
coma of  the  membranes  of  the  cord 
with  coincident  multiple  angiomata 
of  the  spleen,  left  Eustachian  tube, 
the  mediastinum,   and  celluloadipose 


capsule  of  the  left  kidney,  discuss  the 
question  of  the  possible  transforma- 
tion or  malignant  degeneration  of  an- 
giomata. Their  researches  in  the 
literature  would  seem  to  show  that 
apart  from  this  observation  (and  this 
case  is  doubtful)  no  cases  have  been 
reported  which  demonstrate  conclus- 
ively that  an  angioma  can  be  evolved 
into  a  carcinoma,  though  a  carcinoma 
may  become  telangiectatic.  An  epi- 
thelioma or  carcinoma  of  the  skin  or 
elsewhere  may  be  grafted  into  a  nevus 
and  ultimately  blend  with  it,  but  the 
angiomatous  tissue  cannot  be  trans- 
formed into  an  epithelial  neoplasm. 
The  authors  agree  v/ith  Cornil  and 
Ranvier  that  an  angioma  may  become 
sarcomatous,  or  vice  versa,  as  these  are 
tissues  of  the  same  blastodermic 
derivation. 

Bibliography. — Borchard :  A  Case  of 
Angiosarcoma,  Arch.  f.  klin.  Chir.,  vol. 
Ixxx,  H.  3,  1906;  Devic  and  Tolot, 
Rev.  de  med.,  iii,  1906. 

ETIOLOGY  AND  PATHOGEN- 
ESIS.— It  is  generally  agreed  that 
the  vast  majority  of  these  growths  are 
congenital  and,  with  the  exception  of 
the  traumatic  angiomata  developing  in 
cicatrices  and  after  injuries,  the  senile 
and  other  acquired  types  owe  their 
origin  to  developmental  disorders  or 
defects  in  prenatal  life.  The  vast 
majority  appear  at  birth  or  shortly 
after.  Of  558  cases,  500  appear  in 
children  under  12  months  of  age; 
50,  between  2  and  3  years,  and  only 
8  between  4  and  15  years  (Parker). 
Of  142  children  treated  in  the  Zurich 
clinic  the  congenital  existence  of 
angiomata  was  demonstrated  in  82, 
and  their  appearance,  a  few  days  or 
weeks  after  birth,  in  60  (Kraemer). 
Se.v. — Statistics  agree  in  giving  the 
female  sex  a  preponderating  influence 
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(62  per  cent,  girls,  Porta  and  Lebert)  ; 
365  girls  to  172  boys  (Parker)  ;  twice 
as  many  girls  as  boys  in  Gessler's  col- 
lection of  1265  cases,  and  71.4  per  cent, 
girls  in  the  Zurich  clinic  (Kraemer). 
For  esthetic  reasons  it  is  probable  that 
girls  are  often  brought  to  the  surgeon 
for  treatment  when  the  same  condition 
is  neglected  in  boys.  It  is  statistic- 
ally proved  (Kraemer)  that  girls  are 
brought  to  treatment  at  an  earlier  age 
than  boys.  A  large  number  of  the 
blemishes  disappear  after  birth.  Depaul 
claimed,  with  great  authority,  that  fully 
one-third  of  the  children  born  at  the 
Clinique  Obstetricale  of  the  Faculte, 
Paris,  showed  nevi,  which  disap- 
peared, in  many,  a  few.  days  or  weeks 
after  birth.  Heredity  undoubtedly 
plays  an  important  part  in  the  trans- 
mission of  these  defects,  though  to  a 
much  less  extent  than  vv^as  at  one  time 
attributed  to  this  influence  (16  per 
cent.,  Kraemer). 

Series  of  cases  in  one  family  show- 
ing multiple  hereditary  developmen- 
tal angiomata  (telangiectases)  of 
the  skin  and  mucous  membranes 
associated  with  recurring  hemor- 
rhages. The  following  conclusions 
are  offered:  1.  The  disease  of  mor- 
bid syndrome  affects  and  is  trans- 
mitted by  both  sexes.  2.  The  hemor- 
rhage in  most  cases  is  only  from  the 
nasal  mucous  membranes.  3.  In 
most  cases  the  morbid  syndrome  is 
not  connected  with  any  hemophilic 
tendency  or  any  diminution  of  blood 
coagulability.  4.  The  cutaneous  an- 
giomata are  generally  not  congenital, 
but  are  "late  developmental"  and 
usually  first  attract  attention  toward 
middle  life.  Some  of  the  minute  red 
spots  of  the  capillary  angioma  class 
tend  to  develop  into  raised  bluish 
nodules  approaching  the  cavernous 
angioma  in  character.  5.  Tn  most 
cases  a  tendency  to  nose  bleeding 
has  been  present  from  early  life,  or 
at    all    events    for    many    years    be- 


fore any  cutaneous  angiomata  have 
been  observed.  6.  With  advancing 
years  both  the  attacks  of  hemorrhage 
and  the  anemia  usually  become 
more  severe.  7.  Probably  a  kind  of 
"vicious  circle"  is  established,  the  re- 
peated attacks  of  bleeding  giving 
rise  to  grave  anemia,  which  in  its 
turn  increases  the  tendency  to 
hemorrhage.  This  furnishes  a  reason 
for  using  iron  and  arsenic  as  part  of 
the  treatment.  8.  The  hereditary 
nature  of  bleeding  telangiectases  of 
the  nasal  mucous  membrane  may  be 
compared  to  the  occasional  family 
tendency  to  suffer  from  hemorrhoids, 
or  varicose  veins.  Weber  (Lancet, 
July  20,  1907). 

The  pathogenic  theories  which  have 
been  suggested  to  account  for  the  origin 
of  these  growths  are  innumerable  and, 
even  now,  their  mode  of  origin  in  the 
skin  and  tissues  is  problematic  and 
highly  debatable.  Their  great  fre- 
quency in  the  most  conspicuous  parts 
of  the  body  (face  and  head),  and  their 
disfiguring  effect  upon  the  countenance, 
has  invested  them  with  a  special  interest 
to  the  masses  from  the  remotest  antiq- 
uity to  the  present  time.  At  first  at- 
tributed to  supernatural  influences, — the 
expression  of  divine  anger, — popular 
tradition,  confirmed  by  professional 
opinion,  gradually  transferred  their 
causation  from  divine  wrath  to  the 
influence  of  emotional  impressions  of 
the  mother  on  the  unborn  child.  "Ma- 
ternal impression"  expresses  a  convic- 
tion, which  is  preserved  in  the  name 
"mother's  mark,"  which  clings  to  the 
lay  mind  with  unshakable  tenacity  and, 
to  some  extent,  in  a  disguised  form,  in 
that  of  many  contemporary  medical  ob- 
servers. Discarding  the  antiquated  the- 
ories which  have  had  their  day  and  are 
now  buried  with  past  generations,  we 
will  briefly  mention  a  few  which  are 
acceptable  to  modern  teaching  and 
pathology. 
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[I.  Localized  disorders  In  the  nutrition  of 
pre-existing  vessels  leading  to  progressive 
hyperplasia  (Virchow)  or  regression  to  the 
embryonal  type  with  neovascular  formation. 
Virchow  pointed  out  the  existence  of  both 
an  active  and  a  passive  process  in  the  evolu- 
tion of  these  tumors  and  showed  that  cavern- 
ous angioma  originated  through  the  dilata- 
tion of  pre-existing  vessels,  both  old  and 
new,  the  vascular  walls  being  thinned  out 
by  dilatation  and  gradually  undergoing  ab- 
sorption. According  to  Journiac,  the  vessel 
walls  become  gradually  softened  and  united 
with  each  other  as  the  result  of  embryonic 
proliferation  in  the  pre-existing  vascular 
endothelium.  This  mode  of  formation  ap- 
pears most  probable  in  the  acquired  angi- 
omata — especially  the  cavernous  and  cirsoid — 
in  which  traumatism  and  infection  are  the 
exciting  causes  ("vascularitis,"  Coulon),as 
illustrated  by  Reverdin's,  Klip_pel  and  Trenau- 
nay's, and  other  cases. 

II.  Independent  neovascular  formation  of 
migratory  embryonal  buds  detached  from 
germinal  areas  and  leading  an  independent 
existence.  Ribbert,  with  whose  name  this 
application  of  Cohnheim's  theory  is  especially 
associated,  after  demonstrating  (by  injec- 
tion) the  circulatory  independence  of  the 
angiomata  and  their  relative  isolation  from 
the  surrounding  vessels,  supports  this  view 
by  the  frequency  with  which  nevi  appear  on 
the  face  and  head  (cheeks,  lips,  eyelids,  and 
root  of  nose),  where  the  branchial  clefts 
existed,  thus  favoring  the  sequestration  of 
highly  vascular  germinal  tissue.  In  a  modi- 
fied way  this  is  an  application  of  Virchow's 
explanation  of  the  fissural  angiomata,  which 
bear  the  same  relation  to  the  branchial  clefts. 
"A  very  slight  irritative  condition  at  the  bor- 
ders of  the  fissures,  which  are  very  abun- 
dantly supplied  with  vessels,  is  sufficient  to 
induce  a  great  vascular  development  which 
might  possibly  be  recognized  as  a  nevus,  but 
which  remains  latent  and  only  later  becomes 
manifest"  (Virchow).  Thus,  according  to 
this  theory  (recently  revivedbyLamy),  there 
are,  "angiomata  of  the  frontal  germinal 
area,"  of  the  "superior  maxillary  area,"  of 
the  "inferior  maxillary  area,"  and  those  of 
the  "second  branchial  arch."  This  interpre- 
tation according  to  germinal  areas  is  con- 
firmed to  some  extent  by  the  analogy  which 
angiomata  present  with  other  congenital 
malformations   in   the    same   regions    (inter- 


maxillary clefts,  branchial  cysts,  fistulse,  and 
tumors). 

III.  Influence  of  physical  or  mechanical 
surface  pressure  on  the  /^?M.y— "intra-uterine 
pressure  theory  of  Unna."  This  theory 
strives  to  account  for  the  fact  that  nevi 
appear  usually  in  regions  which  are  most 
likely  to  suffer  from  pressure  during  pre- 
natal existence.  For  example,  an  extraordi- 
nary proportion  of  individuals,  according  to 
Unna,  have  nevi  in  the  neighborhood  of  the 
occipital  fontanelle,  hidden  by  the  hair  in 
adults  (35  per  cent,  of  newborn  infants, 
though  only  traces  remain  in  adult  life — 10 
to  20  per  cent. — Politzer).  Pressure  would 
cause  a  localized  compression  anemia,  fol- 
lowed by  a  paralytic  hyperemia  and  ulti- 
mately a  nevus  formation.  The  vasomotor 
phase  of  this  theory  gives  it  some  affinities 
to  the  "vascular  theory,"  expounded  with 
considerable  ingenuity  by  Trelat  and  Monod 
(1869),  and  supported  by  the  great  authority 
of  Barwell.  These  authors  argued  for  a 
localized  vasomotor  paralysis  in  embryonic 
life  from  central  lesions  followed  by  hyper- 
trophy of  the  vessels  and  the  surrounding 
tissues. 

IV.  Of  all  the  theories  propounded,  that 
which  at  present  appears  the  most  attractive 
is  the  "neural  theory,"  originally  foreshad- 
owed by  Royer  (1835),  Arndt  (1839),  and 
more  clearly  stated  by  Barensprung,  in  1863, 
when  he  reported  4  cases  of  ncevus  unius 
lateralis,  and  called  attention  to  the  topo- 
graphic distribution  of  the  nevi  in  segment- 
ally  innervated  cutaneous  areas.  He  attrib- 
uted this  systematic  distribution  to  a  prenatal 
injury  or  disease  of  the  spinal  ganglia,  bas- 
ing his  belief  upon:  (1)  The  affection  is 
unilateral  and  is  accurately  bounded  by  the 
median  line;  (2)  the  distribution  corre- 
sponds to  the  peripheral  expansion  of  one  or 
more  spinal  nerves;  (3)  the  cutaneous 
changes  consist  in  hypertrophy  of  the  ele- 
ments in  which  terminate  the  peripheral 
nerves,  namely,  the  cutaneous  papillae — 
glands,  hair-follicles,  etc.,  not  participating 
in  the  lesion.  He  also  called  attention  to 
the  similarity  of  zona  to  nevus  in  its  para- 
neural skin  distribution.  While  Baren- 
sprung's  observations  were  very  favorably 
received,  other  observers  (Phillipson,  Peter- 
sen, Galewki)  reported  other  cases  in  which 
the  nevi  appear  to  be  related  to  Voigt's  lines, 
which  define  the  zone  of  separation  between 
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the  functional  spheres  of  two  adjacent  cuta- 
neous nerves.  In  this  way  they  attached  tlie 
appearance  of  the  nevus  to  symmetric  vas- 
cular, rather  than  peripheral,  nerve  Hues. 
\\'hi!e  a  number  of  cases  seem  to  conform 
to  these  Hues  of  demarcation,  this  disposi- 
tion along  Voigt's  lines  is  far  from  constant. 
Other  observers  (Pitres  and  Vaillard)  also 
attempted  to  modify  the  "neural  theory"  by 
associating  the  nevus  formation  with  periph- 
eral trophic  disturbances  in  the  cutaneous 
verves.  Subsequently,  further  inquiry  into 
the  neural  distribution  of  zona  (Brissaud) 
led  to  the  expansion  of  the  ganglionic  theory 
of  Barensprung,  into  the  spinal  neuron  or 
"metamcric  theory,"  by  which  the  prenatal 
lesion  was  transferred  from  the  spinal  root 
ganglia  to  the  cord  itself.  The  distribution 
of  the  nevi  in  definite  dermatomeres,  corre- 
sponding to  definite  spinal  segments  or  neu- 
romeres,  a  view  ably  advocated  by  Lelong, 
has  met  some  of  the  objections  to  Baren- 
sprung's  original  views  and  gained  for  the 
neural  theory  many  adherents. 

In  an  interesting  case  reported  with  great 
care  by  Heide  (Copenhagen),  a  large,  diffuse 
cavernous  angioma  of  the  left  lower  extrem- 
ity associated  with  extensive  varices  and 
pachydermia  (elephantiasis  teleangiectodes), 
he  remarked  that  the  metameric  distribution 
of  these  lesions  had  been  observed  in  connec- 
tion with  small  groups  of  cutaneous  nevi 
onh",  or  in  a  few  instances  of  large  telan- 
giectases in  the  skin,  but  not  in  extensive 
cavernomata.  HoweA^er,  the  skin  areas  af- 
fected in  Heide's  patient  were  found  to  con- 
form exactly  to  the  cutaneous  distribution  of 
the  branches  of  the  sacral  plexus,  while  those 
innervated  by  the  lumbar  plexus  remained 
intact. 

Dr.  Harvey  Gushing,  in  a  very  thoughtful 
contribution,  also  reports  3  cases  of  nevi 
occurring  in  the  distribution  of  the  tri- 
geminus, which  he  found  associated  with  a 
similar  condition  of  vascularity  in  the  dura 
■ — also  supplied  by  the  same  nerve.  His  ob- 
servations support  Barensprung's  ganglionic 
theory,  which  presupposes  a  prenatal  lesion 
of  the  Gasserian  ganglion  caused  by  infec- 
tion or  injury. — R.  Matas.] 

While  the  topographic  distribution 
of  some  nevi  and  other  surface  angio- 
mata  is  satisfactorily  explained  by  the 
neurometameric    theory,    the    mechan- 


ism by  whicli  the  nerve  lesions  cause 
the  vascular  ectasis  and  the  correlated 
histologic  disturbances  still  remains 
unaccounted  for. 

Klippel  and  Trenaunay  (1900),  in 
an  admirable  review  of  the  subject, 
conclude  that  the  role  of  the  nervous 
system  is  secondary.  It  merel}^  pre- 
pares the  soil  for  infection  by  dimin- 
ishing the  local  resistance,  and  thus 
prepares  the  way  for  the  localization 
of  the  infectious  or  toxic  agents  in  the 
blood-vessels,  where  they  act  as  the 
exciting  cause  of  the  abnormal 
growths.  In  this  they  accept  the 
viev/s  of  Coulon  in  accounting  for  the 
acquired  traumatic  angiomata  of  post- 
natal life  (see  cases  reported  by 
Reverdin,  Mauclaire  and  De  Bovis, 
Duplay  and  Cazin,  and  others)  by 
infection  in  the  blood-vessels  them- 
selves. 

Again,  in  confirmation  of  the  in- 
fluence of  the  nervous  system  in  the 
genesis  of  vascular  growths  the  re- 
markable class  of  tumors  grouped  by 
Klippel  and  Trenaunay,  under  the  title 
of  "ostcoJiypcrtropliic  varicose  nevus  of 
the  extremities"  (previously  described 
in  the  literature  as  "partial  unilateral 
hypertrophy  of  the  extremities"  and 
under  other  titles),  is  well  worthy  of 
Tittention.  This  complex  form  of 
angiomatous  disease  is  characterized 
by  (1)  a  nevus  involving  the  entire 
lower  extremity,  having  a  metameric 
distribution;  (2)  premature  varicose 
veins  limited  to  the  diseased  side  ex- 
clusively and  dating  from  childhood, 
if  not  from  birth;  (3)  hypertrophy 
affecting  all  tissues  of  the  diseased 
side,  but  especially  the  skeleton,  which 
is  increased  in  all  dimensions — in 
length,  width,  and  thickness.  The 
disease  is  associated  with  certain 
other  local,  trophic,  and  nervous  dis- 


2—33 


514 


BLOOD-VESSELS,    TUMORS    OF    (MATAS). 


turbances,  which  may,  however,  be 
legarded  as  accessory.  The  entire 
triad  of  symptoms  and  manifestations 
are  attributed  to  a  common  origin, 
probably  a  central  metameric  or 
trophic  lesion  of  the  cord,  associated 
with  infection  localized  in  the  pe- 
ripheral vessels  of  the  affected  extrem- 
ity and  occurring  as  a  prenatal  disease. 
DISTRIBUTION.— (a)  Skin  and 
Deep  Connective  Tissue, — Capillary 
or  surface  angiomata,  as  the  name 
implies,  are  situated  in  the  skin,  pref- 
erably on  the  face  and  mouth,  but 
sometimes  extend  over  an  entire  side 
of  the  face  or  even  one-half  of  the 
body.  Cavernous  and  plexiform 
angiomata  occupy  the  deep  connect- 
ive tissue,  w^hich  is  the  primary  seat 
of  the  growth  in  a  number  of  cases, 
or  this  may  be  involved  by  extension 
from  the  skin.  In  the  former  case, 
the  skin  covering  of  the  tumor  gener- 
ally presents  a  healthy  appearance, 
unless  the  skin  becomes  atrophic  and 
ulcerated  as  the  result  of  pressure, 
malnutrition,  or  traumatism.  In  rare 
cases,  simple  angiomata  are  found  in 
adipose  tissue,  especially  in  the  orbit. 

(b)  Skin  and  Mucous  Surfaces. — 
Angiomata  of  the  mucosae  are  of  rare 
occurrence,  and  very  few  cases  are 
on  record  where  the  growth  presented 
in  other  mucous  membranes  than 
those  of  the  tongue  and  the  rectum. 
Involvement  of  the  mucosa  by  ex- 
tension from  the  skin  is  more  com- 
mon. Next  to,  in,  and  under  the 
skin,  simple  angiomata  are  found 
with  especial  frequency  in  the  adja- 
cent mucous  membranes  (lips,  lids, 
cheeks).  The  cause  seems  to  be  a 
dilatation  of  the  capillary  vessels  in 
the  delicate  network  of  the  subepithe- 
lial layer. 

(c)  Muscular      System.  —  Primary 


angiomata  of  the  muscles  are  growths 
which  develop  from  the  vascular 
plexus  of  a  voluntary  muscle,  or  in 
the  perimysium  between  the  muscle- 
fibers.  They  may  be  either  simple 
(rare)  or  cavernous  in  type.  The  ar- 
rangement of  the  vessels  in  these 
cavernous  angiomata  of  muscles  is 
extremely  A^ariable.  Although  veins 
are  found  more  rarely  than  arteries, 
they  are  not  entirely  absent.  When 
present  in  considerable  numbers,  the 
lumen  of  the  vessels  is  much  en 
larged,  and  in  certain  cases  this 
venous  dilatation  seems  to  have  con- 
stituted the  first  phase  of  the  cavity. 
The  capillaries  are  the  most  impor- 
tant element  in  this  connection,  giv- 
ing rise  to  simple  angioma  not  only, 
but  resulting  by  marked  dilatation 
and  fusion  in  the  blood-spaces  of 
cavernous  angiomata.  With  special 
reference  to  the  pathogenesis,  the 
origin  of  these  growths  has  been  re- 
ferred to  a  congenital  malformation 
of  the  vessels,  which  does  not  mani- 
fest itself  until  an  advanced  age  of 
the  individual  (Sutter).  The  exist- 
ence of  a  faulty  congenital  disposition 
of  a  circumscribed  tissue  area  has 
been  responsible  (Ribbert,  Riethus). 
Increase  of  the  interstitial  connective 
tissue  and  the  adipose  tissue  in  the 
muscle  has  been  regarded  as  the 
primary  change,  follow^ed  by  the 
development  of  capillary  vessels  and 
terminating  in  atrophy-  of  the  con- 
nective tissue,  with  ultimate  produc- 
tion of  a  cavernous  space  (Pupovac). 
A  history  of  traumatism  is  given  in 
too  many  cases  to  be  regarded  as 
merely  accidental.  The  growth  is 
rarely  larger  than  an  orange,  and  the 
increase  in  size  is  ver}^  gradual.  The 
surface  of  these  tumors  is  lobulated, 
and  they  vary  as  to  size  and  consist- 
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cncy,  being-  usually  doughy  to  the 
touch  and  sometimes  pulsating. 

They  may  present  as  mixed  tu- 
mors, with  lymphangiomata  or  lipomata 
(fibrolipeangioma).  A  cavernous  tu- 
mor of  the  semimembranosus  sur- 
rounded by  a  lipomatous  mass  was 
reported  by  Keller,  who  found  22 
corresponding-  cases  in  the  literature 
(compiled  by  Alessandri).  A  case 
of  fibromyoangioma  characterized  by 
marked  proliferation  of  non-striated 
muscle  in  a  peripheral  muscle  was 
reported  by  Ilonsell.  An  extremely 
rare,  perhaps  unique,  case  of  cavern- 
ous angioma  situated  in  the  inter- 
muscular adipose  tissue,  between  the 
serratus  anterior  and  the  latissimus 
dorsi,  was  recently  observed  by  Kutt- 
ner.  This  tumor  could  not  be  classi- 
fied as  a  true  muscular  angioma,  on 
account  of  the  intact  condition  of  the 
skin,  the  subcutaneous  cellular  tissue, 
and  the  muscle,  and  also  the  absence 
of  any  connection  of  the  tumor  with 
the  deeper  layers. 

AVhile  primary  angiomata  of  volun- 
tary muscle  are  relatively  rare,  it  is 
not  at  all  uncommon  for  a  cutaneous 
angioma  to  extend  to  the  subjacent 
tissues,  sometimes  involving  the  mus- 
cles to  a  very  considerable  extent. 
The  character  of  muscular  angiomata 
appears  to  be  benign  in  the  major- 
ity of  cases,  but  diffuse  infiltrating 
growths  always  imply  a  potential 
malignancy.  The  rate  of  growth  is 
very  slow,  sometimes  extending  over 
fifteen  to  twenty  3^ears.  There  may 
be  no  other  than  mechanical  symp- 
toms, while  certain  cases  are  charac- 
terized by  severe  pain,  due  to  com- 
pression of  large  nerves  by  the 
growth,  especially  when  this  is 
situated  at  the  extremities.  The 
symptoms    and    diagnosis    of    these 


growths  will  be  referred  to  again 
under  general  diagnosis  of  angio- 
mata. No  other  than  surgical  treat- 
ment enters  into  consideration,  and, 
on  account  of  the  usually  diffuse  dis- 
tribution of  the  growths  in  the 
muscle,  operative  interference,  as  a 
rule,  will  have  to  consist  in  extirpa- 
tion of  the  entire  affected  muscle  or 
muscle  segment. 

Bibliography  for  Angiomata  of  the 
Muscles. — Reclus  et  Magitot:  Sur  deux 
cas  d'angiomes  primitifs  des  muscles 
stries,  Revue  de  Chir.,  vol.  Ixxxviii, 
1906;  Howell:  Beit,  zur  klin.  Chir., 
vol.  xxxii,  1902 ;  Rigaud :  These  de 
Paris,  1903;  Eve,  Frederick:  Brit. 
Med.  Jour.,  May  16,  1903;  Bajardi: 
Clin.  Med.,  Florence,  1900;  Pupovac: 
Arch.  f.  klin.  Chir.,  vol.  Hv,  1897; 
Riethus :  Beit.  z.  klin.  Chir.,  vol  xlii, 
1904;  Keller:  Zur  Kazuistik  und  His- 
tologie  der  Kavernosen  Muskelangaome, 
Deut.  Zeit.  f.  Chir.,  vol.  Ixxiv,  1904; 
Alessandri :  Un  caso  di  angioma  cav- 
ernoso  del  musculo  trapezio ;  Poli- 
clinico,  Sez.  Chir.,  No.  3,  1904;  Mar- 
garucci :  SuU'  angioma  primitive  dei 
muscoli  voluntari ;  Policlinico,  Sez. 
Chir.,  No.  12,  1902;  Billroth:  Gurlt's 
Jahresb.  fiir  1863-65. 

(d)  Osseous  System. — Angiomata  in 
bone  (myelogenous  angioma  of  Vir- 
chow)  are  of  extremely  infrequent 
occurrence.  They  are  invariably  pro- 
duced by  the  formation  of  new  blood- 
vessels from  a  matrix  of  angioblasts 
(Senn)o  The  resemblance  to  osteo- 
sarcoma, a  relatively  very  common 
affection,  is  so  great  as  to  render  a 
positive  intravitam  diagnosis  impos- 
sible. Pulsation  is  sometimes  present, 
due  to  the  great  vascularity  of  these 
growths,  and  has  led  to  the  erroneous 
diagnosis  of  bone-aneurism.  The 
long  bones  are  the  seat  of  predilection 
of  vascular  tumors  of  the  osseous 
system ;  usually  near  the  articular  or 
epiphyseal     extremity    of    the    bone, 
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where  the  vascular  distribution  is 
srreatest.  Of  23  cases  of  endothe- 
lioma  and  perithelioma  collected  by 
floward  and  Crile,  the  humerus  was 
afTected  5  times;  the  ulna  once;  the 
iliac  bones  once;  the  femur  4  times; 
the  head  3  times;  the  vertebral 
column  twice ;  the  sternum  and  ribs 
once ;  other  bones  3  times. 

Biblio,trraphy.  —  Howard  and  Crile: 
Endothelioma  and  Perithelioma  of  Bone, 
Annals  of  Surgery,  1905;  Verneuil : 
Bull,  de  la  Soc.  Anat.,  1847,  quoted  by 
Broca;  Senn,  N. :  The  Pathology  and 
Surgical  Treatment  of  Tumors,  Phila- 
delphia, 1895. 

Parasynovial  angioma  occurring  in 
the  knee-joint  has  been  observed  in 
2  instances.  In  Martel's  case  the 
growth  was  not  directly  associated 
with  the  venous  system,  but  con- 
nected with  the  arterial  system,  and 
constituted  a  plexiform  angioma. 

Bibliography.  —  Martel :  Angiomes 
Cavernaux  Parasynoviaux,  Gaz.  des 
Hop.,  No.  116,  1898;  Zesas :  Ueber 
eine  Seltene  Geschwulst  (Angioma 
Cav.)  der  Kniegelenks  Kaps.  Deutsch. 
Zeitsch.   f.  Chir.,  vol.  Ixxxii,   1906. 

TOPOGRAPHIC  DISTRIBU- 
TION.— Of  all  forms  of  angioma,  in- 
cluding the  ordinary  mother's  mark, 
the  usual  localization  is  in  the  head 
and  the  least  frequent  in  the  limbs, 
as  may  be  seen  from  the  following 
table  compiled  by  Ashhurst  from 
Kraemer  and  Gessler: — 

Head  and  Neck,  57  per  cent. 
(Kraemer)  ;  79  per  cent.   (Gessler). 

Trunk,  28  per  cent.  (Kraemer)  ;  11 
per  cent.   (Gessler). 

Extremities,  12.5  per  cent. 
(Kraemer)  ;  9  per  cent.  (Gessler). 

Head. — Intracranial  angiomata  may 
belong  to  blood-cysts  of  bone  de- 
veloped from  the  nutrient  vessels  of 
the    parietal    bone.       The     cysts     are 


lined  with  endothelial  cells,  and  their 
origin  is  referred  to  the  angioblasts 
(Senn).  Meningeal  angiomata  take 
their  origin  from  the  vessels  of  the 
pia  mater,  and  have  been  found  in 
the  fourth  ventricle  and  upon  the 
surface  of  the  middle  lobe.  Plexiform 
angioma  of  the  brain  is  very  rare. 
Simmonds  collected  5  cases. 

Scalp. — Simple  angiomata  of  the 
soft  cranial  coverings,  according  to 
Heinecke,  constitute  33  per  cent,  of 
the  angiomata  of  the  head.  Cavern- 
ous angioma  of  the  skull  is  apt  to 
infiltrate  the  bone,  communicating 
with  the  large  blood  channels  through 
dilated  capillaries  and  veins.  Their 
intimate  connection  with  nerves, 
especially  trigeminal  branches,  may 
give  rise  to  severe  pain.  Plexiform 
angioma  preferably  affects  the  arteries 
of  the  scalp  and  face. 

ForeJiead. — This  is  the  favorite  seat 
of  simple  angioma,  especially  in  the 
region  of  the  glabella,  at  the  inner 
end  of  the  eyebrow,  and  over  the 
fontanelles.  Of  109  angiomatous  tu- 
mors of  the  skull  compiled  by 
Heinecke,  38  were  situated  on  the 
forehead.  A  typical  case  was  re- 
ported b}^  Berndt,  the  patient  making 
a  good  recovery  after  extirpation  of 
the  tumor  and  ligation  of  the  veins 
supplying  it.  Of  19  cases  of  arterial 
nevi  collected  by  Vincent,  17  were 
situated  exclusively  in  the  head. 
They  are  not  infrequently  multiple, 
their  number  ranging  approximately 
from  2  to  8,  and  may  be  the  fore- 
runners of  plexiform  angioma. 

Conjunctiva.  —  Angiomata  of  the 
conjunctiva  are  very  uncommon. 
Only  2  cases  were  observed  in  the 
course  of  twenty-eight  years  in  an 
institution  having  an  unusual  poly- 
clinic material  of  8000  to  9000  patients 
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(Fehr).  According  to  Virchow, 
angiomata  of  the  conjunctiva  repre- 
sent either  an  extension  of  palpebral 
tumors,  or  they  may  develop  pri- 
marily in  the  conjunctiva.  The  latter 
form  is  especially  rare  and  hardly 
ever  progresses  beyond  the  nevus 
stage.  In  the  majority  of  cases  these 
growths  are  congenital  or  develop 
within  the  first  few  years  of  life 
(Saemisch).  Their  favorite  seat  is 
the  internal  commissure,  especially 
the  semilunar  fold.  They  may  remain 
latent  during  years  and  then  grad- 
ually increase  in  volume,  giving  rise 
to  disturbances,  by  increasing  the 
tension  of  the  conjunctival  sac,  until 
they  finally  protrude  from  the  orbit. 
As  in  all  angiomatous  tumors,  the 
diagnosis  is  based  upon  the  color, 
form,  consistency,  enlargement,  and 
manner  of  growth.  Cavernous  angio- 
mata must  be  differentiated  from 
highly  vascularized  lipomata  and 
fibromata,  which  may  simulate  cav- 
ernous growths  through  excessive 
development  of  their  blood-vessels. 
Of  17  cases  of  primary  angioma  of 
the  conjunctiva  observed  by  Fehr,  12 
were  -of  the  cavernous  type  and  5 
were  telangiectatic.  The  growth  in 
all  these  cases  was  very  slow  and 
superficial,  these  tumors  being  rela- 
tively benign.  There  was  neither 
metastasis  nor  recurrence  after  radi- 
cal operation,  consisting  in  ligation 
of  the  tumor  followed  by  excision. 

Eye. — The  bulb  is  endangered  by 
progression  to  the  orbit  by  angiomata 
of  the  eyelids,  which  may  be  involved 
primarily  or  by  extension  of  the 
growth  from  the  temporal  and  naso- 
frontal region.  Cavernous  angiomata 
sometimes  originate  in  the  orbit,  and 
are  either  encapsulated  or  diffuse,  re- 
sulting in  displacement  of  the  bulb. 


The  most  important  signs  of  cavern- 
ous orbital  angioma  are  absence  of 
pain,  v^ery  slow  growth,  preserved 
motinty  of  the  eye,  elastic  consist- 
ency and  compressibility  of  the  tu- 
mor, and  especially  a  tendency  to 
swell  under  the  influence  of  venous 
stasis.  Pulsating  exophthalmos,  a 
pulsating  tumor  at  the  inner  angle  of 
the  orbit  with  protrusion  of  the  eye- 
ball, has  been  observed  as  the  result 
of  distention  of  the  dilated  branches 
of  the  ophthalmic  artery  by  a  plexi- 
form  angioma.  Angiomata  of  the 
choroid  are  rare.  Six  cases  were 
compiled  from  the  literature  by 
Bossaline  and  Hallauer.  Simple 
angioma  is  exceptionally  met  with  in 
the  adipose  tissue  of  the  orbit.  Deep- 
seated  angiomata  of  the  orbit  origi- 
nate beneath  the  orbital  aponeurosis 
in  the  celluloadipose  tissue  which 
surrounds  the  eyeball.  They  are,  as 
a  rule,  arterial,  pulsating,  and  infil- 
trating in  character.  Since  the  resist- 
ance of  the  bony  orbital  walls  pre- 
vents their  extension  in  all  directions, 
they  progress  toward  the  front, 
either  pushing  the  eyeball  before 
them  or  passing  above  and,  more 
rarely,  below  it.  The  eyelid  is  in- 
variably raised  up  at  an  early  stage 
of  the  growth.  These  orbital  angio- 
mata may  acquire  considerable  size, 
stretching  and  thinning  the  bony, 
walls  and  extending  into  the  cranial 
cavity. 

Upper  Air  Passages. — Vascular  tu- 
mors are  of  relatively  rare  occurrence 
in  this  locality  (Cobb,  Kyle).  With 
special  reference  to  the  nose,  the 
frequency  of  these  growths  is  not 
universally  agreed  upon.  Jonathan 
Wright  does  not  consider  them  to  be 
as  rare  as  commonly  represented, 
mentioning     about     30     cases     from 
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American  and  German  sources.  In  a 
total  of  264  cases  compiled  by  Schim- 
melpfennig,  113  were  located  in  the 
nose  and  151  in  the  mouth  and 
pharynx.  According  to  Kyle,  these 
growths  are  more  often  found  on  the 
nasal  septum  than  on  the  turbinates. 
A  large  number  of  so-called  tumors 
of  the  nose  are  bleeding  polypi  of  the 
nasal  septum.  Mucous  polypi  and 
growths  of  the  posterior  portion  of 
the  turbinates  may  simulate  vascular 
tumors,  but  these  present  a  peculiar 
purplish  or  dark-red  discoloration. 
Moreover,   they   are   of   spongy    con- 


These  cuts  are  intended  to  give  a  schem- 
atic representation  of  the  author's  method 
of  elastic  constriction  with  the  aid  of  pins, 
used  as  binding  posts,  to  secure  local  anas- 
thesia  and  hemostasis  in  all  operations  on 
the  auricle.  This  method  was  very  success- 
fully tried  by  the  author  in  extirpating  a 
gigantic  cavernous  angioma  of  the  auricle 
(see  illustrated  article,  Medical  News,  Phila- 
delphia, December  24,  1892). 

sistency  and  are  readily  reduced  in 
size  by  pressure.  Although  almost 
invariably  congenital,  vascular  tumors 
of  the  upper  air  passages  generally 
manifest  themselves  at  an  advanced 
period  of  life.  Of  135  of  these  pa- 
tients, 61  were  men  and  74  were 
women.  In  the  treatment  of  these 
conditions  the  galvanocautery  and 
the  hot  snare  have  proved  most 
valuable.  Multiple  telangiectases  of 
the  skin  and  mucosa  of  the  nose  and 
mouth  were  recently  reported  by 
Kelly. 


Lips. — At  the  lips,  simple  vascular 
tumors  may  simulate  the  picture  of 
macrocheilia,  the  result  of  lymphan- 
gioma. Under  these  conditions,  the 
upper  lip,  which  is  the  one  generally 
affected,  hangs  down  over  the  chin  in 
shape  of  an  irregularly  outlined  pur- 
plish welt,  the  lower  tip  protruding 
like  a  proboscis.  The  swelling  en- 
larges by  changes  of  position  (stoop- 
ing) and  on  exertion  (crying)  or 
excitement.  Virchow  refers  to  the 
lower  lip  of  Emperor  Leopold  of 
Austria,  which  hung  down  to  the 
chin  when  the  monarch's  ire  was 
aroused. 

Auricle. — Angioma  of  the  auricle, 
almost  invariably  of  congenital  origin, 
is  seen  with  especial  frequency  in 
children.  In  the  majority  of  cases, 
the  growth  involves  the  adjacent 
region  of  the  cheek.  It  may  be  plexi- 
form  and  telangiectatic,  which  is 
usually  the  case  in  the  vicinity  of  the 
tragus,  whereas  in  the  remaining  por- 
tions of  the  auricle  the  angioma  is 
more  apt  to  be  cavernous.  The  con- 
dition acquires  clinical  importance  on 
account  of  the  tendency  to  hemor- 
rhage. When  the  tumor  is  arterial  in 
character,  distressing  ear  noises  are 
often  complained  of  as  the  result 
of  pulsation.  Auricular  angioma  has 
been  reported  to  follow  puncture  of 
the  lobe  of  the  ear  for  so-called  orna- 
mental purposes.  In  regard  to  the 
treatment  it  may  be  stated  that  multi- 
ple galvanopuncture,  although  fre- 
quently followed,  by  recurrence,  is 
preferable  to  excision,  except  in  cases 
in  which  the  entire  cartilage  is  in- 
volved, when  the  pinna  is  to  be 
amputated.  (The  author's  method  of 
controlling  the  circulation  of  the  ear, 
either  for  partial  resection  or  total 
amputation  is  here  exhibited.) 
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In  total  amputations  for  malignant  dis- 
ease involving  the  auditory  canal  in  which 
tola!  excision  is  required,  the  method  is  not 
applicable  for  obvious  reasons. 

The  root  of  the  auricle  is  first  infiltrated 
to  the  periosteum  of  the  mastoid  with  beta- 
cucaine  (0.2  of  1  per  cent.)  and  adrenalin 
sol.  (1:1000,  1  per  cent.)  in  physiological 
salt  solution  (0.8  per  cent.),  an  infdtrated 
zone  which  edematizes  the  root  of  the 
concha  and  surrounding  tissues  like  a  drop- 
sical collar.  The  solution  is  forced  into  the 
tissues  with  the  author's  infiltrating  pump. 
Eour  pins  are  then  inserted  at  equidistant 
points,  and  a  thin  rubber  band  is  wound 
around  them  several  times  in  the  manner 
shown  in  the  diagram.  As  the  elastic  thread 
is  wound  around  the  root  of  the  pinna,  the 
ear  becomes  markedly  pedunculated,  and  its 
outline  more  contracted  and  circular,  the 
lobule  being  thrown  up  toward  the  helix. 

Tongue. — Both  simple  and  cavern- 
ous angiomata  have  been  observed  to 
occur  in  the  tongue.  Gibson  reports 
an  interesting  case,  in  which  the 
growth  began  in  childhood  as  a  black 
spot  on  the  tongue,  and  sixteen  years 
later  extended  over  the  floor  of  the 
mouth,  the  parotid  gland,  and  the 
hard  and  soft  palate.  The  treatment 
was  conservative,  in  view  of  the  prob- 
ability of  recurrence.  Senn  success- 
fully removed  an  extensive  vascular 
tumor  of  th-e  tongue  by  excision. 

Tonsils. — Vascular  growths,  limited 
and  confined  to  the  tonsil,  are  rarely 
met  with.  Hartmann  found  only  2 
recorded  cases  of  angioma  varicosa  of 
the  tonsil,  to  which  he  adds  a  personal 
observation.  The  growths  are  best 
removed  very  slowly  with  the  cold 
snare,  to  avoid  hemorrhage. 

Neck, — The  upper  triangle  of  the 
neck  sometimes  is  the  seat  of  vascular 
growths.  In  a  case  observed  by 
Elliott,  a  cavernous  angioma  of  the 
neck  developed  five  years'  after  the 
removal  of  a  small  submaxillary 
angioma.     The  largest  vascular  space 


was  situated  in  the  center  of  the 
tumor  and  was  about  the  size  of  a 
lemon.  Numerous  other  smaller 
cavities  were  distributed  through  the 
substance  of  the  growth.  A  number 
of  tumors  situated  at  the  point  of 
bifurcation  of  the  carotid  were  de- 
scribed by  Paltauf,  who  suggested 
for  these  growths  the  designation 
endo-  (peri-)  thelioma  intercaroticum. 
Valuable  contributions  to  the  subject 
of  carotid  tumor  have  been  recently 
made  by  Keen,  Funke,  and  Da  Costa. 
Certain  angiomata  of  the  parotid 
region  seem  to  involve  the  gland  as 
well  as  the  muscles  and  all  the  soft 
parts  of  the  cheek. 

Breast. — The  mammary  gland  may 
be  the  seat  of  angioma,  but  this  loca- 
tion is  infrequent.  Nine  undoubted 
cases  from  the  literature  were  col- 
lected by  Malapert  and  Morichau- 
Beauchant,  with  the  addition  of  a 
personal  observation.  The  tumor  is 
usually  present  at  birth  or  develops 
within  the  first  few  months  of  life. 
It  may  be  cutaneous,  subcutaneous, 
or  glandular,  developing  in  the  cellulo- 
adipose  stroma  of  the  gland.  The 
glandular  elements  become  atrophied 
as  the  angioma  progressively  en- 
larges. The  growth  is  generally 
diffuse,  but  sometimes  there  is  a  dis- 
tinct capsule  (Bajardi's  case).  All 
angiomata  of  the  breast  have  a  tend- 
ency to  progression.  They  slowly 
increase  in  size,  the  growth  some- 
times becoming  accelerated  as  the 
result  of  traumatism.  In  other  cases 
they  remain  stationary  during  vari- 
able periods.  Complications  are  un- 
common, but  may  occur  in  the  shape 
of  hemorrhage  due  to  ulceration  of 
the  skin  invaded  by  the  angiomatous 
process.  The  treatment  varies  with 
the  character  of  the  tumor.     Super- 
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ficial  nevi  may  be  treated  in  the 
ordinary  manner,  while  subcutaneous 
growths  are  best  treated  by  excision, 
unless  the  gland  is  involved,  when 
entire  removal  of  the  breast  is  indi- 
cated for  the  prevention  of  recur- 
rence. 

Case  of  angioma  of  the  mammary 
gland  in  a  22-year-old  girl,  which  had 


tuating  and  to  contain  a  chocolate- 
brown  fluid.  Microscopic  examina- 
tion showed  that  the  tumor  was  en- 
capsulated and  that  the  interior  was 
composed  largely  of  blood-vessels 
with  some  connective  tissue  around 
the  larger-sized  vessels.  The  tumor 
was  a  congenital  hemangioma  into 
which  hemorrhage  had  occurred  ap- 
parently   because    of    some    external 


Multiple  cavernomata  of  upper  extremity.    Ventral  and  dorsal  aspects. 
(Courtesy  of  Dr.  O.  A.  Porter,  Boston.) 


been  gradually  increasing  in  size 
since  childhood.  The  last  three  years 
it  had  become  painful.  No  injury  had 
been  received  so  far  as  the  patient 
knew.  The  tumor  was  located  in  the 
upper  outer  portion  and  in  the  depths 
of  the  left  mammary  gland.  Upon 
palpation  it  seemed  to  be  either  a 
fibroadenoma  or  a  cyst.  The  patient 
desired  operation  because  of  the  pain 
which  the  condition  produced.  Dur- 
ing the  operation  it  was  found  that 
the  tumor,  which  was  about  the  size 
of  a  walnut,  could  not  be  shelled  out. 
After  it  was  removed  it  was  found  to 
be   soft   and  to   a   slight   extent   fiuc- 


influence.  Although  the  operation 
had  been  done  three  years  before  the 
case  was  reported,  there  had  been  no 
recurrence  at  that  time.  Carl  (Deut. 
Zeit.  f.  Chin,  Bd.  cxi,  H,  1-3,  1912). 

Upper  Extremities. — Solitar}?-  an- 
gioma of  the  upper  extremity  is  rela- 
tively frequent,  whereas  multiple 
vascular  growths  are  uncommon, 
although  instances  have  been  reported 
by  Virchow,  Cruveilhier,  Esmarch, 
Schuch,  Gasne  et  Guillain,  Abner  Post, 
an<i  others.  Angioma  of  the  entire 
upper  extremity,  extending  from  the 
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root  of  the  neck  to  the  fing-er-tips,  in 
an  adult  male,  was  observed  by  Abbe. 
In  the  case  reported  l)y  Gasne  et 
Guillain  (adult  female)  the  vascular 
anomaly  had  existed  from  the  time  of 
birth,  involving-  the  right  upper  ex- 
tremity and  lateral  thoracic  region. 
In  12  cases  of  diffuse  cavernous 
angioma  of  the  extremities  recently 
collected  by  Ashhurst,  10  involved  the 
upper   extremities. 

Hand. — Congenital  cavernomata  are 
rare  in  the  hand,  but  in  many  reports 
merely  the  upper  extremity,  in  gen- 
eral, is  mentioned  as  the  seat  of  the 
growth.  Next  to  the  head,  the  hand 
is  the  seat  of  predilection  of  angioma, 
according  to  Kirmisson.  Neither 
telangiectatic  nor  cavernous  growths 
are  uncommon  at  the  hands  and 
fingers.  The  majority  of  all  digital 
tumors  are  simple  or  cavernous  angio- 
mata  (Koenig).  In  the  remarkable 
case  of  cavernoma  of  the  hand  in  a 
newborn  child,  recently  reported  by 
Franco,  the  right  hand  presented 
an  irregular  swelling  nearly  as  large 
as  the  infant's  head,  involving  the 
wrist,  the  carpus  and  metacarpus,  and 
the  first  three  fingers.  In  view  of 
the  monstrous  development  of  the 
angioma  and  corresponding  deform- 
ity, the  treatment  consisted  in  ampu- 
tation of  the  forearm,  which  was 
readily  tolerated  and  recovered  from. 
The  specimen  was  classified  as  a 
lipogenous  cavernoma  (Virchow), 
and  its  origin  referred  to  the  cellular 
adipose  tissue.  Angiokeratoma  (tel- 
angiectatic and  cornified  nodules, 
Mibelli)  is  especially  common  in  the 
hands  (Rau). 

Lower  Extremities. — Only  a  small 
number  of  cases  of  plexiform  angioma 
affecting  the  lower  extremity  are  on 
record.      Ten    cases    were    compiled 


from  the  literature  by  Froelich,  2  of 
which  affected  the  gluteal  region ;  1 
the  patella ;  3  the  leg-  and  foot ;  3  the 
foot  alone.  The  right  and  left  sides 
were  about  equally  represented.  The 
reason  for  the  rarity  of  the  condition 
at  the  extremities  as  compared  to  the 
head  lies  in  the  fact  that  plexiform 
angioma  frequently  develops  upon  a 
telangiectatic  base,  which  is  most 
common  in  the  head.  Blood-pressure 
being  much  lower  in  the  extremities 
than  in  the  head,  general  hyperemia 
has  a  less  marked  effect.  Moreover, 
the  blood-supply  to  the  extremities  is 
physiologically  less  than  to  the  head. 
The  limb  affected  by  plexiform  an- 
gioma beco'mes  swollen  and  markedly 
enlarged.  It  has  been  found  to  be 
from  2  to  3  cm.  longer  than  on  the 
normal  side,  and  in  1  case  the  leg  of 
the  affected  side  was  5  cm.  longer 
than  the  other.  The  treatment  of 
these  growths  aims  at  the  removal 
of  the  tumor  as  completely  as  pos- 
sible and  at  the  maintenance  or  resto- 
ration of  function.  Extirpation  with 
or  without  previous  ligature  of  the 
nutrient  vessels  of  the  tumor  is  the 
most  rational  and  radical  procedure, 
combining  the  greatest  prospect  of 
success  with  the  smallest  probability 
of  recurrence.  Partial  excision  is 
suitable  for  tumors  too  large  to  per- 
mit of  complete  removal.  The  risk 
involved  in  excision  is  hemorrhage, 
both  primary  and  secondary. 

A  certain  predilection  for  the 
lower  extremities  is  shown  by  the 
very  rare,  diffuse,  and  extensive 
angiomatous  formations  known  as 
phlebogcnous  angioma  (Virchow). 
Presenting  in  the  shape  of  multiple 
encapsulated  tumors  in  the  course  of 
a  large  venous  trunk, from  whose  vasa 
vasorum    they    seemed    to    originate, 
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these  phlebogenous  growths  cannot 
be  sharply  differentiated  from  certain 
diffuse  peripheral  angiomata.  Tran- 
sition forms  occur  here  as  well  as  be- 
tween any  two  other  forms  of  an- 
gioma. A  small  independent  group, 
not  extensively  represented  in  the 
literature,  is  characterized  by  the 
diffuse  distribution  and  the  tendency 
to  invade  the  neighboring  soft  parts. 
The  condition  is  well  illustrated  by  a 
case  recently  observed  by  Heide,  in 
which  the  left  foot  was  affected, 
especially  in  the  anterior  portion,  in- 
cluding the  toes,  the  fibular  side,  and 
the  sole  of  the  foot. 

The  remarkable  group  of  cases  de- 
scribed under  the  title  of  Varicose 
Osteohypertrophic  Nevus,  by  Klippel 
and  Trenaunay  (see  Etiology  and 
Pathogeny),  are  peculiar  to  the  lower 
extremities,  involving  one  or  both 
limbs.  The  case  reported  by  J. 
Adams,  Chassaignac,  Trelat,  and 
Monod,  Duzea,  Andry  and  Monan, 
Barwell,  Duplay,  and  others  collected 
by  the  authors  mentioned,  are  re- 
markable illustrations  of  the  localiza- 
tion in  the  lower  extremities  of  this 
complex  type  of  angioma. 
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Franco:     Contribution   a'  I'etude   des 
cavernomes     congenitaux.     Arch,     de 
Med.    Exp.    et   d'Anat.    Pathol.,    May, 
1906;    Post,   Abner:     Jour.    Cut.   Dis., 
vol.    xxi,    1903;    Lilienfeld:      Beit.    z. 
klin.    Chir.,    vol.    xxxviii,    1903;    Cat- 
terina:        Contrib.      alle      studio      dei 
tumori    vasculari,    Vallardi,    1899;     Lu- 
zardo:    Gazz.  degli  Osped.  e  delle  clin., 
Milano,     1900;     Gasne     and     Guillain : 
Nouv.   Iconagr.   de   la   Salpetriere,  xiii, 
1900 ;    Abbe  :   Annals  Surgery,  vol.  xxv, 
1897;   Hildebrandt:   Deut.  Zeit.  f.  Chir., 
vol.  XXX ;  Duplay:    Arch.  gen.  de  med., 
vol.  i,  1875.;    Matas,  R. :    Large  Cavern- 
ous Angioma  of  Nevoid  Origin,  Livolv- 
ing  the  Hand,   N.   O.  Med.   and   Surg. 
Jour.,  October,  1899.     Lower  Extremi- 
ties.— Heide  :    Ein  Fall   von   Linksseiti- 
gen    cavernosen     Angiom     des     Unter- 


schenkels,  etc.,  Arch.  f.  klin.  Chir.,  vol. 
Ixxx,  li.  3,  1906;    Borchardt:    Arch.  f. 
klin.     Chir.,     vol.     Ixxx,     H.     3,     1906; 
Frolich :     Ein   Fall   von   Rankenangiom 
der  unteren  Extremitat,  Dissert.,  Bres- 
lau,    1902;   Lenormant :      Bull,   et   Mem. 
de  la  Soc.  Anat.  de  Paris,  1904;  Steiner: 
Verhandl.  d.  Chir.  Cong.,  1901 ;  Klippel- 
Trenaunay:        Du     Necvus     Variqueux 
Osteo    Hypertrophique,    Arch.    gen.    de 
med.,    t.  -  iii,    No.    5,    1900 ;    Gangolphe 
and   Gabourd :    Les  angiomes  profonds 
juxta-articulares   du  genou,   Gaz.  des 
Hopitaux,  mai  4,   1907.     Splanchnic,  or 
Visceral,    Angiomata. — For    references, 
vide  at  end  of  each  section. 
Splanchnic,     or     Visceral,     Angio- 
mata.— Liver. — The  most  common  seat 
of   angiomata   within   the   body   is   the 
liver,  where  they  present  in  form  of 
small  foci  which  project  slightly  be- 
yond    the     surface.       They     are     of 
variable  size,  up  to  a  few  centimeters 
in  diameter,  and  substitute  the  liver 
tissue.     The  growth  is  sharply  differ- 
entiated   from    the    surroundings    by 
connective     tissue.       The     origin     is 
probably  referable  to  a  local  disturb- 
ance   of    development,    starting   from 
the    vessels    of    Giisson's    capsule    or 
from     the     interacinous      capillaries. 
The   process   is    characterized   by   an 
abnormal   vascular   development   and 
a    simultaneous   arrest   of   growth   in 
the  other  tissue  constituents.    The  in- 
crease in  size  of  these  tumors  is  very 
gradual    and    hmited,    and,    as    a    rule, 
the     liver-cells     of     the     surroundings 
present  no  evidence  of  degeneration. 
The  condition  is  most  frequently  dis- 
covered    as     accidental     postmortem 
findings   at  the   autopsy  of   aged  indi- 
viduals ;   but   it   is    a   remarkable    fact 
that   some   of   the   largest    specimens 
have    been    removed    from    children. 
The    two    largest    hepatic    angiomata 
operated     upon     occurred     in     adult 
women,   41    and   37   years  of   age,   re- 
spectively   (Rosenthal,    Langer), 
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Keen,  in  his  report  of  a  case  of 
angioma  of  the  liver  treated  success- 
fully by  extraperitonealization  and 
elastic  ligature,  reports  58  liver  re- 
sections or  operations  for  tumors 
from  1888  to  1897,  compiled  from  the 
literature.  Of  these,  4  were  angio- 
mata,  1  cavernous,  and  1  angiofi- 
broma. These  were  nearly  all  treated 
by  the  elastic  ligature  of  the  pedicle 
outside  of  the  abdominal  cavity.  It 
is  probable  that  in  future  these  and 
other  tumors  of  the  liver  will  become 
more  amenable  to  direct  intraperi- 
toneal treatment,  in  view  of  the 
marked  improvement  in  the  technique 
of  hepatic  resection  which  has  fol- 
lowed since  the  introduction  of  better 
methods  of  hemostasis  by  Kousnet- 
zouff  and  Pensky,  Cullen,  Garre,  and 
others  (see  section  on  Surgery  of  the 
Abdomen,  Liver). 

The  lobulated  structure  of  these 
growths  in  a  general  way  resembles 
the  structure  of  cutaneous  cavernoma 
(Ribbert).  The  blood-spaces  form 
various  groups  divided  by  septa  into 
compartments  of  variable  width  which 
sometimes  communicate  with  each 
other.  The  width  of  the  spaces  and 
the  thickness  of  the  septa  vary  within 
very  considerable  limits.  The  inner 
wall  is  lined  with  endothelium,  and 
smooth  muscle-fibers  are  sometimes 
found  in  the  wall  of  the  vessel.  A 
number  of  contradictory  views  have 
been  expressed  concerning  the  patho- 
genesis :  "Failure  of  independent 
area  to  become  incorporated  into  the 
liver  in  the  typical  manner"  (Ribbert)  ; 
"tissue  malformation  through  faulty 
germinal  predisposition"  (Schmie- 
den) ;  "thickening  of  connective  tissue 
with  disappearance  of  vessels  and 
subsequent  atrophy  of  liver  cells" 
(Rindfleisch  and  others).    The  stagna- 


tion theory,  according  to  which  prolif- 
eration of  the  vascular  wall  was. 
caused  secondarily  by  a  local  stagnation 
of  the  bile,  has  been  practically  dis- 
carded. 

Bibliography.  —  Schmieden  :  Beitrag 
zur  Histogenese  der  Leber-kavernome, 
Inaug.  Diss.,  Bonn,  1896 ;  Rindfleisch : 
Lehrb.  d.  patholog.  Geweblehre ;  Lan- 
ger :  Langenbeck's  Archiv,  vol.  Ixiv, 
1901 ;  Beneke  :  Zur  Genese  der  Leber- 
angiome,  Virchow's  Archiv,  vol.  cxix., 
1890;  Aberastury  y  Dessy :  Revista 
Sud  Americana  de  Ciencias  Med.,  Nos. 
14-16,  1903;  Saake :  Arb.  f.  Wiss.  u. 
prakt.  Thierheilk.,  vol.  xxix,  1893. 
Deut.  Zeit.  f.  Thiermed.,  vol.  xxii, 
1895;  Keen,  W.  W. :  Removal  of  an 
Angioma  of  the  Liver  by  Elastic  Con- 
striction External  to  the  Abdominal 
Cavity,  with  a  Table  of  59  Cases  of 
Operation  for  Hepatic  Tumors,  Penn. 
Med.  Jour.,  October,  1897;  Dahlgren : 
Ein  Fall  von  Kavernosen  Angiome  in 
der  Leber,  etc.,  Resek.  Nord.  Med. 
Arkiv.,  vol.  xxxv,  vol.  iv,  14,  1904. 

Spleen. — Altogether  only  about  a 
dozen  cases  of  cavernous  tumors  of 
the  spleen  are  registered  in  the  litera- 
ture, including  two  observations  upon 
animals.  In  the  spleen  the  vascular 
spaces  do  not  take  the  place  of  the 
missing  parenchyma  essential  to  the 
specific  function  of  the  organ;  but  the 
epithelial  lining  of  the  vascular 
spaces  results  in  an  increased  phys- 
iologic function  as  compared  to  the 
normal  splenic  pulp.  Important 
points  in  regard  to  the  structure  of 
the  tumor  are :  the  presence  of 
vascular  ducts  in  direct  connection 
with  the  Malpighian  corpuscles;  the 
communication  of  the  ducts  with 
each  other  and  with  the  cavities;  the 
transition  of  ducts  lined  with  high 
epithelium  into  venous  capillaries 
lined  with  flattened  endothelium ;  the 
formation  of  the  parietal  lining  of  the 
cavities  by  septa  with  a  layer  of  flat- 
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tened  endothelium.  A  system  of 
canals  in  the  spleen  was  described  by 
Billroth  and  by  Bohm,  which  essen- 
tiality agrees  with  the  characteristics 
of  these  cavernous  ^'cssels.  Bohm 
says  that  the  splenic  pulp  in  man  is 
composed  of  a  canalicular  system 
lined  with  typical  epithelium,  the 
canals  being  probably  blood-capil- 
laries of  a  peculiar  structure.  Bill- 
roth's  capillary  veins  are  assumed  by 
Bohm  to  open  into  the  Malpighian 
corpuscles.  The  various  character- 
istic features  are  all  reproduced  in 
the  cavernous  ducts.  According-  to 
Albrecht,  the  pathogenesis  of  caver- 
noma  of  the  spleen  is  probably  refer- 
able to  a  faulty  predisposition  of  the 
local  vascular  apparatus  (primary 
variation  of  Billroth's  capillary  veins). 

Bibliography.  —  Theile  :  Ueber  An- 
giome  und  sarkomatose  Angiome  der 
Milz,  Virchow's  Archiv,  cxcviii,  1904; 
Albrecht :  Das  Kavernom  der  Milz, 
Zeit.  f.  Heilk.,  1902;  Billroth  u.  Bohm: 
Ueber  die  Capillaren  Venen  Billroth's 
in  der  Milz,  Festschrift  zu  Kuppfer's, 
70  Geburtstag,  1899;  Ombredanne 
(Martin)  :  Angiome  de  la  rate,  splen- 
ectomie ;  Guerison :  Bull,  et  Mem.  Soc. 
de  la  Societe  Anat.,  Paris,  vol.  Ixxix, 
1905 ;  Strada  :  Multiple  Cavernous  An- 
gioma of  Spleen,  Lo  Sperimentale, 
May-June,  1908 ;  Jones :  Sarcomatous 
Angioma  of  Spleen  and  Liver,  Cen- 
tralbl.   f.   Allg.   Path.,  August  31,    1908. 

Alimentary  Canal. — Cavernous  an- 
giomata  have  been  observed  in  this 
location,  although  with  extreme 
rarity,  in  both  children  and  adults. 
Approximately  20  cases  are  described 
in  the  literature.  The  growth  usually 
occupies  the  stomach  and  esophagus 
or  portions  of  the  colon  and  small 
intestine.  Fatal  hemorrhage  is  apt 
to  occur  in  those  cases  especially 
where  the  esophagus  is  the  «seat  of  the 
angioma;    more   particularly   in    chil- 


dren.    In  addition  to  the  bowel,  in  a 
case  described  by  Sommer,  the  blad- 
der, the  broad  ligaments,  the  ovaries, 
and    the    retrovisceral    cellular   tissue 
of   the   abdomen   participated    in   the 
growth.     A  case  of  multiple  cavern- 
ous  angiomata   of   the   intestine   was 
recently  reported  by  McCallum.     In 
another   recent    case,   contributed   by 
Bennecke,  the  cavernous  phlebectases 
were      distributed      throughout      the 
esophagus    and    the    stomach,    as    well 
as  the  intestine.     Metastasis  has  been 
observed  in  1  case  in  the  celiac  ganglion. 
Thp  pathogenesis  of  these  vascular 
growths    of   the    alimentary    canal    is 
not    agreed   upon,    and    four    principal 
theories    have    been    suggested:    (1) 
Mechanical   factors   producing  a   rise 
of  pressure  in  the  portal  vein  (Orff). 
(2)    Nervous   influences   injuring  the 
pawer    of    resistance    of    the    venous 
walls    (not   accepted).      (3)    Primary 
inflammatory  changes  in  the  venous 
walls    (Lilie).      (4)    Primary   malfor- 
mation of  the  venous  wall  with  im- 
perfect development  of  the  muscular 
and  elastic  constituents   (-Bennecke). 
Bibliography.   —    McCallum :      Johns 
Hopkins    Hosp.     Bull.,    August,     1906; 
Bennecke :        Virchow's      Archiv,      vol. 
clxxxiv,   1906;    Orff:     Ueber  Varicosi- 
taten  in  Dunndarm,  etc..  Diss.,  Munich, 
1880 ;    Sommer :      Ueber   multiple   Phle- 
bektasien,  Diss.,  Ziirich. 

Mesentery. — A  very  unusual  case 
of  venous  cavernous  angioma  of  the 
mesentery,  complicated  by  intestinal 
obstruction,  is  reported  by  Chas. 
Julliard,  of  Geneva  (Rev.  de  Gyn.  et 
de  Chir.  Ahd.,  1904,  p.  227)/  The 
author  collected  78  cases  of  mesen- 
teric tumors  of  all  kinds  and  this  is 
the  only  case  of  angioma  reported. 
It  was  situated  in  the  mesentery  of 
the  duodenum  and  caused  acute  in- 
testinal obstruction,  which  ultimately 
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proved  fatal.  The  clinical,  patho- 
logic, and  surgical  bearings  of  this 
unique  growth  are  thoroughly  dis- 
cussed by  JuUiard. 

Ovary. — A  very  rare  and  probably 
unique  case  of  angioma  simplex  is 
reported  by  Jacobsen,  in  the  Post 
Graduate,  London,  No„  1,  1905.  It 
formed  on  the  surface  of  the  right 
ovary  of  a  woman,  aged  35,  wdio  had 
borne  2  children.  The  tumor  rup- 
tured with  fatal  hemorrhage  into  the 
abdominal  cavity. 

Placenta, — Tumors  characterized  by 
the  new  formation  of  blood-vessels 
have  been  observed  to  occur  in  the 
placenta,  representing  the  curious 
phenomenon  of  a  new  groAvth  within 
a  new  growth.  The  various  types 
under  which  this  new  formation  of 
vessels  may  manifest  itself  were 
described  by  Kraus,  who  classified 
certain  tumors  of  the  placenta  as 
hemangiomata  because  the  bulk  of 
these  growths  was  made  up  of  blood- 
vessels. The  connective-tissue  ele- 
ments were  only  increased  to  the 
extent  required  for  the  support  and 
framework  of  the  tumor  substance. 
The  condition  consists  essentially  in 
the  alteration  of  a  circumscribed 
capillary  area.  The  growth  is  some- 
times encapsulated  and  may  originate 
at  any  stage  in  the  formation  of  the 
placenta. 

The  location  of  the  tumor  is  in  the 
chorionic  villi  and  their  ramifications. 
As  a  rule,  the  angioma  endangers  the 
life  of  the  fetus  through  disturbance 
of  the  fetal  circulation. 

Bibliography. — Kraus,  E. :  Zeit.  f . 
Geburtsh.  u.  Gyn.,  vol.  xv,  1903 ;  Obern- 
dorfer .  Beit.  z.  Geb.  u.  Gyn.,  a^oI.  v  ; 
Solweig:  Monatsh.  f.  Geb.  u.  Gyn., 
1905 ;  Niebergall :  Monats.  f .  Geb.  u. 
Gyn.,  vol.  vi ;  Dienst  °  Zeit.  f.  Geb.,  vol. 
xlviii,  1902. 


GENERAL      DIAGNOSIS.— The 

characteristic  appearance  of  simple 
nevi  renders  the  diagnosis  easy  and 
positive  in  the  majorit}^  of  caseSa 
They  may  occur  in  any  portion  of  the 
body,  but  are  relatively  rare  on  the 
abdomen  and  thorax.  The  seat  of 
predilection  is  the  head,  especially 
the  face.  In  cavernous  angioma, 
other  important  diagnostic  features 
are  the  compressibility  of  the  growth 
and  its  capacity  to  swell  and  become 
turgid;  hence,  "erectile  tumor."  The 
tumor  mass  is  soft  and  yielding,  com- 
pression serving  to  diminish  its  size 
and  leE^sen  tlie  discoloration.  Upon 
removal  of  the  pressure,  the  blood 
returns  into  the  tumor  and  the  former 
appearance  is  re-established.  The 
tumor  becomes  noticeably  larger  by 
lowering  and  compressing  the  af- 
fected part.  These  various  pressure 
changes  are  not  obtainable  when  the 
growths  contain  calcified  angioliths 
or  much  adipose  tissue.  If  there  is  a 
communication  with  larger  arterial 
vessels,  pulsation  may  be  added  as 
another  characteristic.  A  plexiform 
angioma  is  usually  unmistakable  on 
account  of  the  tortuous  and  pulsating 
arteries,  which  can  be  readily  pal- 
pated, and  the  irregularly  outlined 
distribution  of  the  neoplasm. 

Circumscribed  angiomatous  growths 
in  muscles  are  rarely  larger  than  a 
nut  or  a  hen's  egg.  The  size  of  the 
tumor  is  not  so  readih-'  determined 
when  the  distribution  is  diffuse. 
Since  these  muscular  growths  are 
absolutely  independent  of  the  skin, 
this  is  freely  movable  above  them,  a 
sign  of  considerable  diagnostic  im- 
portance. The  consistence  is  vari- 
able, and  they  may  be  as  hard  and 
irreducible  as  fibromata.  When  the 
growth   is    felt   to   be   very   firm    on 
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pressure,  it  is  sometimes  found  to 
contain  calcareous  concretions  (an- 
gioliths),  whose  presence  may  assist 
the  diagnosis,  thoug'h  more  often 
they  confuse  it  by  suggesting  osseous 
or  chondroid  functions,  as  in  sar- 
coma. As  a  rule,  however,  they  are 
somewhat  doughy  to  the  touch  and 
sometimes  apparently  reducible,  de- 
pending to  a  certain  extent  upon  the 
relaxation  or  contraction  of  the  af- 
fected muscle.  The  Esmarch  band- 
age applied  to  the  root  of  the  limb  in 
certain  cases  determines  a  diminu- 
tion, and  in  others  an  increase,  in  the 
volume  of  the  tumor.  The  differen- 
tial diagnosis  from  intermuscular 
sarcoma  is  sometimes  very  difficult, 
the  slow  course  of  angioma  being  the 
most  important  distinction.  The 
diagnosis  of  vascular  tumors  of  bone 
is  impossible  during  life,  on  account 
of  the  close  resemblance  to  osteo- 
sarcoma. 

Circumscribed  painful  angioma  is 
a  variety  of  vascular  tumor  which  is 
almost  invariably  situated  in  the  ex- 
tremities, especially  the  upper  arm 
and  forearm,  but  also  the  leg.  The 
differential  diagnosis  from  other 
painful  tumors  is  based  upon  the 
rough  and  irregular  surface,  the 
bluish  discoloration  of  the  skin,  and 
moderate  dilatation  of  the  subcu- 
taneous veins  in  the  surroundings. 
The  growth  is  soft  in  the  beginning 
and  only  becomes  painful  as  the 
result  of  induration  with  pressure  on 
the  nerves.  Broca  describes  a  case 
observed  by  Verneuil  (scaphoid  bone 
of  tarsus)  which  was  particularly 
characterized  by  severe  pain. 

GENERAL  PROGNOSIS.— An- 
giomata  are  benign  in  character,  but 
their  behavior  is  extremely  variable. 
They  may  remain  stationary  or  show 


a  tendency  to  subsidence,  while 
others  suddenly  start  to  grow,  either 
spontaneously  or  as  the  result  of 
traumatism.  An  obscure  influence  of 
pregnancy  and  menstruation  has  been 
noticed  in  this  connection.  Ulcera- 
tion is  not  of  common  occurrence^ 
In  the  absence  of  complications  (in- 
flammation, ulceration,  hemorrhage, 
transformation  into  a  plexiform  an- 
gioma), simple  superficial  vascular 
growths  have  a  very  favorable  prog- 
nosis as  far  as  health  and  life  are 
concerned.  A  spontaneous  cure 
sometimes  results  as  tfie  sequel  to 
inflammatory  changes.  On  the  other 
hand,  the  prognosis  must  always  be 
guarded  as  to  the  outcome  of  a  given 
treatment  when  the  growth  is  other 
than  very  small,  circumscribed,  and 
superficial.  Left  alone,  simple  vas- 
cular tumors  usually  persist  in  their 
original  size  and  color,  but  there  is  a 
certain  danger  of  transformation  into 
plexiform  angiomata.  The  danger  of 
ulceration  and  hemorrhage  is  greatest 
in  the  tumors  exposed  to  frequent 
contact  and  friction.  The  prognosis 
of  cavernous  and  plexiform  angio- 
mata is  more  serious,  on  account  of 
the  tendency  to  inflammation  of  these 
tumors,  with  septic  thrombophlebitis, 
pyemia,  and  death.  Moreover,  there 
is  the  risk  of  sudden  and  sometimes 
alarming  increase  in  size,  and  in  view 
of  this  possibility  it  is  advisable  to 
keep  all  these  growths  under  obser- 
vation for  the  purpose  of  timely 
interference  should  this  become  neces- 
sary. In  general  terms,  the  prognosis 
is  dependent  upon  the  seat  and  extent 
of  the  growth,  as  well  as  the  impor- 
tance of  the  organ  or  organs  involved 
in  the  angiomatous  process. 

TREATMENT.— The  aim  and  ob- 
ject of  the  surgeon  in  the  treatment 
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of  all  forms  of  angiomata  is :  to 
obliterate  the  vessels  which  "consti- 
tute or  nourish  the  growth,  as  by  pe- 
ripheral ligation  or  by  compression; 
to  destroy  the  growth  with  all  its 
constituent  elements  by  the  intersti- 
tial action  (necrogenic  or  vasculo- 
obliterative)  of  irritating,  caustic,  or 
other  agents  applied  externally  or 
introduced  into  the  affected  tissues ; 
by  the  extirpation  or  excision  of  the 
angiomatous  area  in  its  totality.  For 
the  accomplishment  of  these  purposes 
a  great  number  of  methods  have  been 
recommended,  some  very  valuable 
and  practically  useful,  others  very 
impractical  and  scarcely  worthy  of 
mention.  In  the  selection  of  the 
method  of  treatment  the  surgeon 
must  be  guided  largely  by  the  special 
needs  of  the  individual  case,  the 
nature  of  the  growth,  its  situation, 
extent,  depth,  the  organ  or  parts  in- 
volved, complicating  conditions  (ma- 
lignant associations,  etc.).  He  should 
also  be  guided  by  the  sex  (in  deter- 
mining the  effect  of  mutilating  or 
disfiguring  operations,  on  the  face 
especially),  the  age,  and  general 
condition  of  the  patient.  In  general 
terms,  excision  or  extirpation  is  the 
method  of  election  in  all  growths  of 
limited  extent  which  are  well  cir- 
cumscribed and  defined  when  they 
are  situated  in  parts  which  can  be 
sacrificed  without  involving  disfigure- 
ment or  the  loss  of  important  or  vital 
organs.  Sometimes  extirpation — in- 
cluding amputation,  in  the  extremi- 
ties— is  a  method  of  necessity,  the 
extent  of  involvement  of  the  affected 
parts  being  so  great  that  no  con- 
servative procedure  is  possible.  Some 
of  the  methods  recommended,  such 
as  ligature  of  afferent  arteries,  are 
only    palliative,    simply    diminishing 


the  growth  of  the  tumors,  and  not 
radical ;  hence,  the  treatment  may 
also  be  classified  as  radical  and  pallia^ 
tive.  In  a  general  way,  the  agencies 
employed  to  accomplish  the  objects 
of  treatment,  whether  palliative  or 
radical,  may  be  grouped  as  follows : — - 

Compression  Methods  (direct  me- 
chanical compression  with  pads,  ad- 
hesive plaster,  acting  by  pressure  in 
superficial  nevi;  collodion). — In  very 
mild  cases,  and  then  only  in  very 
young  children,  compression  of  the 
growth,  or  of  the  vessels  leading  t-o 
it,  is  recommended  on  account  of  its 
simplicity;  but,  as  a  rule,  the  effect 
is  very  slight  and  transitory  after 
the  infants  are  more  than  3  months 
old.  It  is  well  proved  that,  in  very 
young  children,  arterial  angiomata 
and  venous,  as  well  as  capillary,  nevi 
are  amenable  to  a  cure  by  prolonged 
gradual  compression. 

Direct  pressure  with  a  disk  of 
"sponge  rubber,"  adapted  to  the  size 
and  contour  of  the  growth  or  blemish, 
about  y2  inch  thick,  and  held  in  place 
with  a  firm  bandage,  is  the  simplest, 
safest,  and  often  the  most  efificient 
method  of  removing  these  blemishes 
in  the  newborn  infant. 

As  advised  by  Stelwagon  ("Diseases 
of  the  Skin,"  p.  645,  1903,  second 
edition),  the  rubber  pad  is  fastened 
to  an  elastic  bandage — not  the  plain 
rubber  bandage,  but  a  loosely  woven 
garter-like  bandage,  devised  by  G. 
H.  Fox,  of  New  York,  and  obtainable 
in  the  shops.  The  pad  should  be 
kept  on  constantly,  only  removing  it 
to  readjust  it.  This  pressure  plan  is 
most  successful  in  the  first  three 
months  of  infantile  life,  and  should  be 
given  a  fair  trial  whenever  it  is  at  all 
applicable.  In  other  cases  the  pres 
sure   principle   is   more   easily   carried 
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out  by  painting-  the  surface  2  or  3 
times  daily  with  a  mixture  of  1  part 
of  ichthyol  to  9  parts  of  collodion. 
The  nevus  becomes  compressed 
underneath  the  resulting  pellicle  until 
the  rapidly  growing  surroundings 
have  caught  up  with  the  excessive 
growth  of  the  vascular  tumor. 

Superficial  cauterization  with  caus- 
tics, sodium  ethylate,  fuming  nitric 
acid,  carbolic  acid,  zinc  chloride,  cor- 
rosive sublimate,  caustic  pastes  (ar- 
senic and  zinc  chloride,  potassium 
hydroxide),  the  thermocautery  and 
galvanocautery.  Zinc  chloride  has 
been  especially  recommended  for  the 
purpose,  as  superior  to  all  other 
methods  of  treatment,  by  Neumann, 
based  upon  practical  experience  with 
700  cases,  treated  from  1900  to  1905. 
The  remedy,  in  the  form  of  a  5  or  10 
per  cent.  sol.  in  flex,  collodium,  well 
shaken  up,  is  painted  on  with  a  fine 
brush ;  it  will  in  many  cases  prove 
sufficient  to  produce  the  mortification 
of  the  entire  growth.  Its  action  may 
be  assisted  by  the  addition  of  arsenic 
or  chromic  acid.  In  case  of  partial 
failure,  the  remnants  of  the  growth 
should  be  covered  with  an  arsenic 
paste  (acidi  arseniosi  et  sulph.  depur., 
aa  4.0;  ung.  cerei,  q.  s.  ad  100.0).  This 
paste  may  be  left  in  place  for  eight 
to  twelve  days,  under  aseptic  dress- 
ings, the  remnants  of  the  growth 
becoming  detached  in  the  interval, 
leaving  a  smooth,  slowly  granulating 
wound  surface.  Or  the  necrotic  por- 
tions may  be  removed  at  the  end  of 
the  first  forty-eight  to  seventy-two 
hours  with  a  sharp  curette.  There  is 
no  danger  of  hemorrhage,  provided 
the  preliminary  treatment  has  been 
of  sufficient  intensity.  On  account  of 
its  toxicity,  the  surface  treated  with 
arsenic  paste  should  not  be  too  exten- 


sive ;  it  should  be  remembered  that 
the  action  of  arsenic  is  not  only 
local,  but  progressive  (gangrene). 
Although  this  contingency  hardly 
enters  into  consideration  in  ordinary 
cases  of  telangiectasis  and  heman- 
gioma, the  arsenic  paste  may  be 
supplanted  .by  parenchymatous  or  in- 
terstitial injections  of  dilute  zinc 
chloride,  which  has  no  toxic  effect. 
Surfaces  measuring  30  to  40  sq.cm. 
and  over  may  be  destroyed  at  one 
time  without  fear  of  absorption.  The 
danger  of  infection  is  inconsiderable 
(none  in  700  children  treated  by  this 
method).  Parenchymatous  injections 
are  especially  applicable  to  those 
cases  in  which  the  emulsion  treat- 
ment cannot  be  carried  out,  as,  for 
instance,  in  the  mucosa  on  the  inner 
surface  of  the  lip. 

Series  of  700  cases  treated  as  fol- 
lows during  five  years  with  favorable 
results  by  a  bloodless  method.  The 
writer  applies  an  emulsion  of  from 
5  to  10  parts  of  zinc  chloride  in  col- 
lodion to  100  parts.  A  piece  of  ad- 
hesive plaster  is  first  placed  over  the 
angioma,  with  a  hole  corresponding 
to  the  lesion,  but  somewhat  smaller, 
as  the  action  of  the  chloride  extends 
a  little  way  under  the  edges  of  the 
plaster.  This  dressing  is  removed 
the  next  or  on  the  second  day,  and 
the  lesion  cleansed  and  left  to  nature 
under  a  fresh,  merely  protecting 
dressing.  The  defect  usually  heals 
rapidly,  sometimes  in  a  week.  If 
relics  of  the  angioma  still  persist,  he 
applies  an  ointment  containing  arsen- 
ous  acid  and  sulphur,  each  4  parts, 
with  unguentum  cerei,  to  100  parts. 
The  sound  parts  are  protected  with 
fenestrated  gauze,  and  this  paste  is 
applied  on  another  piece  of  gauze. 
In  two  or  three  days  this  dressing 
should  be  removed.  Zinc  chloride  in 
the  above  dosage  has  no  toxic  action, 
and  no  absorption  need  be  feared, 
even  on  an  area  of  30  or  40  square 
cm.,  but  the  arsenous  acid  is  liable  to 
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cause  toxic  accidents.  When  pos- 
sible, he  substitutes  parenchymatous 
injection  of  zinc  chloride.  Neumann 
(Deut.  med.  Woch.,  Bd.  xxxi,  Nu.  20, 
1905). 

Fioraiii's  method  of  removing  nevi 
consists  in  the  application  of  corrosive 
sublimate  dissolved  in  flexible  collo- 
dion. Several  applications  may  be 
required,  and  a  13  per  cent,  solution 
is  recommended.  Dressings  are  un- 
necessary and  the  nevus  may  be  al- 
lowed to  atrophy  undisturbed  after 
the  desired  caustic  action  has  been 
produced. 

Method  of  treating  angiomata  blood- 
lessly  devised  by  Monteggia  in  1857 
and  employed  later  (1887)  by  Fiorani. 
This  method  consists  of  the  applica- 
tion of  a  paint  containing  4  grams  of 
corrosive  sublimate  to  30  grams  of 
collodion.  In  practice  the  surgeon 
meets  with  cases  in  which  the  parents 
of  a  child  with  angioma  strenuously 
object  to  a  bloody  operation,  and  he 
must  think  of  some  means  of  curing 
this  tumor  without  recourse  to  an 
operation.  The  writer  tried  this 
method  on  his  own  daughter,  and 
found  that  3  parts  in  50  of  collodion 
were  easily  applied  with  a  brush, 
several  layers  of  the  collodion  being 
painted  one  over  the  other  and  the 
whole  being  covered  with  an  aseptic 
dressing.  The  child  did  not  complain 
of  any  pain  and  after  three  days  an 
eschar  was  found  instead  of  the 
tumor.  After  three  applications  the 
collodion  mass  fell  off  and  left  a 
scar,  which  is  now  almost  imper- 
ceptible. Since  then  the  writer  has 
employed  this  method  in  30  cases  of 
angioma,  and  in  all  he  has  obtained 
the  most  satisfactory  results.  The 
method  is  not  applicable  to  the  an- 
giomata  of  mucous  membranes,  as 
the  caustic  may  produce  an  ulcer.  In 
using  the  solution  on  hairy  parts  they 
must  be  shaved  previouslJ^  The 
painting  is  repeated  every  three  days. 
On  removing ,  the  eschar,  there  is 
sometimes  a  slight  erosion,  which  is 
to  be  powdered  with  some  antiseptic 


powder.  The  lesion  heals  perfectly 
as  a  rule,  giving  the  best  possible 
result.  Frattini  (Gaz.  degli  Osped., 
July  13,  1903). 

Three  cases  of  angiomata  cured  by 
Fiorani's  applications  of  collodion 
containing  13  per  cent,  of  corrosive 
sublimate.  When  the  eschar  dropped 
off,  the  parts  beneath  were  found 
covered  with  normal  epidermis,  the 
angiomata  having  been  completely 
destroyed  by  the  caustic  applications. 
Bindi  (Gaz.  degli  Osped.,  vol.  xxv, 
No.  145,  1905). 

Cauterization  with  fuming  nitric 
acid  is  a  simple  and  efficient  remedy 
in  certain  superficial  nevi,  producing 
a  scab  of  sufficient  depth,  which  be- 
comes spontaneously  detached  and 
leaves  a  smooth,  delicate  cicatrix  in 
its  place.  During  the  cauterization, 
the  surrounding  skin  should  be  care- 
fully protected  with  strips  of  adhesive 
plaster.  This  form  of  treatment  is 
not  adapted  to  nodular  nevi  or 
growths  which  are  raised  above  the 
skin  surface  or  distributed  subcu- 
taneously. 

Ogata,  a  Japanese  surgeon,  recom- 
mends the  following  preparation  as 
a  local  application  for  the  removal  of 
nevi  and  telangiectases.  Rice  grains 
are  washed  and  placed  in  a  glass 
dish;  10  per  cent,  potassium  hydrate 
solution  is  poured  over  them,  and  they 
are  allowed  to  stand  six  to  eight 
hours  after  they  have  become  thor- 
oughly softened.  The  starch  of  the 
rice  grains  swells  up  and  gradually 
becomes  transparent.  When  the 
grain  has  become  entirely  clear  the 
alkali  solution  is  poured  off  and  the 
sediment  is  washed  with  water.  The 
mass  so  obtained  is  triturated  in  a 
porcelain  mortar  and  forms  a  color- 
less, sticky  mass,  strongly  alkaline  in 
reaction,  and  consisting  of  a  combina- 
tion of  starch  with  potassium  hydrate. 
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Through  the  union  with  the  starcli 
the  caustic  properties  of  the  alkali  are 
considerably  reduced  and  the  tissues 
are  not  invaded  too  deeply.  The 
preparation  loses  its  streng-th  in 
ab(.)ut  six  hours  and  therefore  must 
be  freshly  prepared.  It  is  applied  by 
means  of  a  pointed  glass  rod  after 
the  skin  has  been  cleaned  with  tinc- 
ture of  soap  and  dried  ofif.  Several 
applications  can  be  made  at  a  single 
session,  the  area  being  v^ashed  with 
sterile  salt  solution  each  time  after 
the  caustic  applied  has  dried.  In 
children  it  is  advisable  to  apply  5 
per  cent,  cocaine  solution  before  the 
caustic.  In  most  cases  3  to  5  appli- 
cations are  sufficient,  the  area  treated 
becoming  black  and  being  cast  off  in 
from  seven  to  ten  days.  The  scars 
are  at  first  red,  but  later  whiten  and 
become  entirely  invisible.  It  is  im- 
portant not  to  treat  too  large  an 
area  at  a  time;  otherwise,  disfiguring 
scars  due  to  suppuration  may  result. 
Lesions  of  considerable  size  require 
a  treatment  of  months  or  even  a  year. 

Freezing  by  the  application  of 
liquid  air  has  been  very  successfully 
utilized  in  the  treatment  of  super- 
ficial nevi  and  other  growths  by 
Trimble  (Trimble,  W.  B. :  Med.  Roc, 
New  York,  1905,  vol.  Ixviii,  58-60; 
Inter.  Dermat.  Cong.  Trans.,  New 
York,  1908,  1,  449),  Dade,  Whitehouse, 
and  others. 

On  account  of  the  practical  diffi- 
cult}^ in  the  wa}^  of  readily  obtaining 
and  handling  liquid  air,  the  substitu- 
tion of  "congealed  carbon  dioxide"  or 
"carbonic  acid  snow"  as  a  more  gener- 
ally accessible  and  manageable  agent 
has  recently  come  into  general  prac- 
tice in  dermatological  clinics  in  this 
country,  since  this  mode  of  treatment 
was    first    introduced    by    Pusey,    of 


Cliicago,  1908.  Other  dermatologists 
had  previously  reported  on  the  value 
of  refrigeration  in  the  treatment  of 
various  dermal  lesions.  Arning,  1903, 
and  Max  Juliusberg  (Berlin,  klin. 
IFoch.,  1905,  No.  10)  had  tried  liquid 
COo  in  the  form  of  spra}'',  for  tissue 
destruction.  The  vast  superiority  of 
the  "snow,"  however,  as  suggested  by 
Pusey,  marks  a  distinct  advance  in 
the  technique,  which  has  been  fully 
confirmed  in  the  treatment  of  nevi  by 
Ileidingsfeld,  Waxham,  the  Ochsner 
brothers,  Zeissler,  A.  Strauss,  Hoff- 
man, Sauerbruch,  and  others.  The 
technique  as  usually  carried  out  is  as 
follows:  From  a  cylinder  of  carbon 
dioxide  such  as  is  used  in  making 
frozen  microsections,  a  fairly  strong 
jet  of  the  gas  is  played  on  to  a  piece 
of  cotton-wool ;  the  rapid  evaporation 
of  the  cotton-wool  causes  intense 
chilling,  which  condenses  a  portion  of 
the  gas  into  a  snowy  powder  with  a 
temperature  of  70°  C.  Some  of  the 
solidified  gas  is  applied  to  the  surface 
of  the  nevus,  where  it  remains  from 
ten  to  twenty  seconds.  The  intense 
cold  causes  extreme  contraction  of 
the  blood-vessels  and  anemia  of  the 
growth.  This  is  repeated  once  or 
twice  in  the  same  sitting,  the  white 
flakes  being  applied  to  the  different 
parts  of  the  vascular  surface.  The 
snow  may  also  he  molded  into  suit- 
able applicators.  Pusey  stamps  it 
into  an  ear-speculum  or  into  cylin- 
drical hard-rubber  tubes  of  differ- 
ent widths.  With  the  former,  one 
has  a  cone-shaped  cylindrical  mass 
which  permits  a  freezing  surface  of 
variable  size  according  to  the  lesion 
to  be  treated.  The  applicator  is  best 
handled  through  a  piece  of  chamois 
skin  or  through  a  glove.  The  dura- 
tion of  the  freezing  should  correspond 
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to  the  intensity  of  the  effect  desired. 
Superficial  lesions  can  be  destroyed 
in  from  five  to  ten  seconds.  Deep- 
seated  growths,  whose  thorough  de- 
struction is  contemplated,  may  be 
treated  even  for  a  whole  minute.  The 
physiological  effects  upon  the  frozen 
area  vary,  according  to  the  time  of 
exposure,  from  a  simple  erythema  to 
necrosis.  A  bulla  will  form,  as  a  rule, 
after  five  to  ten  seconds  of  deep 
freezing  when  the  epidermis  is  intact. 
Raw  surfaces  respond  with  free 
serous  exudation.  "Notwithstanding 
very  energetic  freezing,  the  final 
result  is,  cosmetically  speaking,  emi- 
nently satisfactory  and  the  resulting 
scar  is  perfectly  smooth.  It  would 
be  difficult  to  compare  the  method  in 
this  regard  to  any  known  form  of 
destruction  of  tissue,  as  that  of  elec- 
trolysis, escharotics,  caustics,  or  pure 
surgical  means.  This  feature,  as  well 
as  the  comparative  painlessness,  the 
rapidity  of  the  work,  the  avoidance 
of  open  wound  and  therefore  of  in- 
fection, makes  CO2  easily  the  most 
elegant  and  safest  of  all  destructive 
agents  (Zeisler). 

Bibliography. — Pusey,  W.  A. :  Berlin, 
klin.  Woch.,  1908,  xlv,  1146-49;  Heid- 
ingsfeld,  M.  L. :  Lancet-Clinic,  Cincin., 
1908,  xcix,  197;  Waxham:  Denver 
Med.  Times,  1908-09,  xxviii,  388-393; 
Zeisler,  Jos. :  Jour.  Cut.  Dis.  and  Syph., 
Jan.,  1909,  xxvii ;  Sauerbruch :  Zen- 
tralbl.  f.  Chirurg.,  No.  1,  1909;  Strauss, 
A.:  Deutsch.  med.  Woch.,  1908,  xxx, 
2312;  Low,  R.  C. :  Carbonic  Acid 
Snow,  W.  Wood  &  Co.,  N.  Y.,  1911. 

Pusey's  treatment  of  angiomata  and 
nevi  with  carbon  dioxide  snow  used  in 
250  cases  of  angioma  or  nevus,  with 
permanent  cure  in  93  cases.  Nothing 
compares  with  the  treatment,  except- 
ing perhaps  radium,  the  X-rays,  and 
the  mercury  quartz  lamp.  The  dioxide 
treatment  is  simpler  and  less  expen- 
sive   than    either    of    the    above.      It 


destroys  the  skin  and  upper  layers  of 
the  subcutaneous  angiomatous  tis- 
sue, leaving  the  epithelium  intact.  It 
is  applicable  to  simple  superficial 
angiomata,  diffuse  red  pigmented  nevi 
and  brown  nevi,  and  telangiectasia, 
but  not  to  plexiform  angiomata  and 
cavernomata.  Salomon  (Deut.  Zeit.  f. 
Chir.,  May,  1911). 

The  face  and  flexor  surfaces  are 
most  sensitive  to  the  treatment. 
Women,  particularly  blondes,  are 
more  sensitive  than  men,  while  chil- 
dren are  three  or  four  times  as  sensi- 
tive as  adults. 

Immediately  after  the  application 
of  the  carbon-dioxide  snow  the  area 
treated  appears  white,  depressed  and 
hardened,  and  upon  thawing,  which 
requires  one  to  three  minutes,  an  ery- 
thema develops.  Within  two  to 
twenty-four  hours  a  vesicle  forms 
upon  the  area  treated,  and  this  is  re- 
placed by  a  crust  in  two  or  three 
days.  In  nine  to  fourteen  days  the 
crust  separates,  leaving  a  smooth 
scar  of  normal  color  or  of  a  slightly 
pinkish  tinge,  which  becomes  normal 
within  a  week  or  two.  During  the 
freezing  process  the  patient  experi- 
ences but  little  discomfort,  but  when 
the  thawing  begins  a  moderate 
amount  of  burning  is  usually  felt  and 
sometimes  a  transient  neuralgia 
develops. 

In  freezing  growths  on  or  near  the 
eyelids  a  piece  of  dry  cotton  should 
be  placed  between  the  lid  and  the 
eyeball  to  prevent  the  freezing  of  the 
latter  tissue.  The  same  precaution 
holds  good  when  growths  at  the  bor- 
ders of  the  lips  are  frozen. 

The  number  of  treatments  required 
varies  with  the  severity  and  depth  of 
the  nevus,  but  in  a  large  majority  of 
cases  one  treatment  will  suffice.  In 
the  writer's  series  of  cases  cures  have 
been  accomplished  in  a  large  major- 
ity of  instances,  and  improvement 
has  been  noted  in  all.  Little  after- 
treatment  is  required,  the  application 
of  equal  parts  of  zinc-oxide  ointment 
and  petrolatum  being  all  that  is 
necessary.  G.  H.  Mize  (Calif.  State 
Jour,  of  Med.,  March,  1912). 


BLOOD-VESSELS,   TUMORS    OF    (MATAS). 


:)o6 


In   Bier's   clinic  the  carbon-dioxide 
method  of  treating  superticial  simple 
angiomata  and  diffuse  vascular  birth 
marks,  telangiectases  and  brown-pig- 
mented   nevi   is   the  most   efficacious. 
It  is  not,  however,  adapted  to  plexi- 
form    angiomata    and    true    caverno- 
mata.     Salomon   (Deut.  Zeit.  f.  Chir., 
Bd.  cix.  Heft  5-6,  1911). 
Penetrating,  or  interstitial,  cauteri- 
zation  with    the    electrothermic   cau- 
tery; ignipuncture ;  steam  or  hot  air. 
While  all  caustics  are  inferior  to  the 
knife,  complete  excision  may  be  con- 
traindicated  for  a  number  of  reasons 
(deep-seated   angioma  of   the   face   in- 
volving   the    mucosa    of    the    cheeks ; 
penetrating  cavernous  tumors  of  the 
cranium ;    extrenie  youth    of   patient, 
etc.).      In    these    cases    puncture    with 
the    electrothermic    cautery    may    be 
attempted,  provided  the  growth  is  not 
in  the  face.     Not  only  is  the  resulting 
scar    very    large    and    unsightly,    but 
more    or    less    considerable    loss    of 
tissue    is    apt    to    follow,    especially 
around  the  nose.     Aloreover,  there  is 
always    the    danger    of    infection    ex- 
tending   to     the     cerebral     meninges 
from    a    deep-seated    angioma    of    the 
face    or    cranial    coverings    when    in- 
flamed.    For  this  reason  aseptic  dress- 
ings   are    required    until    the    scab    has 
become    detached.      As    a    rule,    this 
f-orm  of  treatment  demands  numerous 
repetitions,   either  because   a   part  of 
the   grow^th   has  been   left  behind   or 
because  there   is   prompt   recurrence. 

Cauterization  with  hot  air  is  cura- 
tive for  angiomata  and  all  other  vas- 
cular grow^ths  of  the  skin,  except  in 
cases  in  which  the  neoplasm  has  in- 
vaded the  mucous  membrane,  where 
the  knife  is  preferable.  But  few  ses- 
sions are  necessary;  there  is  abso- 
lutely no  hemorrhage;  the  scar-tissue 
formed  is  scarcely  visible  in  small 
areas.  After  a  few  applications  the 
skin   becomes   mummified,   the   blood 


being  driven  inwardlj\     E.  Hollander 
(Berl.  klin.  Woch.,  April  23,  1900). 

After  ignipuncture,  which  is  per- 
formed with  a  small  needle  and  re- 
peated at  a  number  of  pomts,  a 
plainly  visible  and  disfiguring  scar  is 
sure  to  remain.  The  needle  should 
be  heated  to  a  dull-red  heat,  as  punc- 
turing with  a  needle  heated  to  a 
white  heat  is  likely  to  give  rise  to 
hemorrhage.  After  the  surface  has 
been  rendered  aseptic,  the  punctures 
are  made  a  few  lines  apart  and  in  a 
radiating  circle,  beginning  at  the 
periphery  and  gradually  proceeding 
toward  the  center  of  the  growth 
(Hollaender,  SnegnirefF,  Pinkus). 

Steam  and  hot  air  have  been  recom- 
mended as  useful  in  the  treatment  of 
vascular  tumors.  In  favor  of  this 
method  it  is  claimed  that  the  proce- 
dure is  not  only  bloodless,  but  that 
the  cicatrization  is  perfect  and,  in  the 
milder  cases,  practically  impercepti- 
ble. Vascular  tumors  in  any  portion 
of  the  body,  including  the  cavities, 
are  amenable  to  the  method.  The 
entire  treatment  can  be  carried  out  in 
one  session.  The  objection  is  that  a 
special  apparatus  is  required  and  that 
the  extent  of  the  burn  is  not  readily 
controlled. 

Agents  which  act  by  coagulating 
the  blood-contents,  exciting  aseptic 
interstitial  inflammations,  ultimately 
obliterating  the  vessels  of  the  neo- 
plasm. 

Electrolysis,  Electropimcture,  Electro- 
cataplwresis  (Alercuric  Cataphoresis). 
— Electrolysis,  especially  employed 
by  Kaarsberg  in  the  treatment  of  vas- 
cular tumors,  acts  by  producing  coag- 
ulation through  chemical  changes  in 
the  blood  and  in  the  tissues.  The 
action  consists  in  the  combination 
pi  a   caustic  effect  at  the  two   elec- 


534 


BLOOD-VESSELS,   TUMORS    OF    (MATAS). 


trodes,  with  dissociation  of  the  water 
into  its  chemical  constituents.  An 
alkali  is  produced  at  the  cathode 
and  an  acid  at  the  anode;  with 
simultaneous  rise  of  gas  bubbles 
at  the  two  electrodes  (oxygen  at  the 
anode;  hydrogen  at  the  cathode).  The 
danger  of  pulmonary  embolism  is  in- 
considerable, since  we  are  dealing 
chiefly  with  hydrogen,  and  in  minute 
amounts.  Electrolysis  has  a  destructive 
action  on  vascular  tumors  through  the 
molecular  disintegration  of  the  tissues, 
with  hyperplasia  of  the  connective 
tissue ;  while  rapid  coagulation  of  the 
residuary  blood  takes  place.  The  treat- 
ment requires  general  anesthesia  and  a 
somewhat  complicated  electrical  appa- 
ratus. Electrolytic  treatment  was  em- 
ployed with  excellent  results  in  over  80 
cases  by  Heuking,  who  uses  the  bipolar 
method,  inserting  both  platinum  needles 
in  the  tumor.  He  advocates  the  method 
in  cases  where:  1,  the  angioma  is  situ- 
ated on  the  face  and  where  disfigure- 
ment may  result  from  the  formation  of 
the  scar  or  contraction  of  the  skin ;  2, 
the  tumor  is  extensive,  especially  in 
cavernous  angioma,  where  surgical 
treatment  might  induce  severe  hemor- 
rhage;  3,  when  the  patient  objects  to 
surgical  interference. 

Bibliography. — Electrolysis. — Redard,  ^ 
P. :  De  I'electrob'se  dans  le  traitement 
des  angiomes  et  particulierement  des 
angiomes  de  la  region  parotidienne, 
,  Presse  med.,  1908,  Xo.  19,  mars  4,  p. 
145 ;  Alcaire,  G. :  Traitement  des 
angiomes  par  Telectrolyse,  Gaz.  med. 
de  Xantes,  Xo.  IS,  1907;  Kaarsberg: 
Arch.  f.  klin.  Chir.,  Bd.  xlviii ;  Heuking: 
Electrolytic  Treatment  of  Angioma,  St. 
Petersburg  med.  Woch.,  vol.  xxvii,  1902 ; 
Stehvagon  :  Treatise  on  Diseases  of  the 
Skin,  Phila.  and  London,  1905 ;  Hard- 
away :  St.  Louis  Courier  of  Med.,  vol. 
XX,  1886.  Radiotherapy. — For  general 
information  on  the  application  and  ef- 
fects  of   X-rays   on   cutaneous   lesions, 


including  vascular  tumors,  consult  the 
American  textbooks  by  Williams,  of 
Boston  (McMillan  &  Co.)  ;  Pusey  and 
Caldwell,  Chicago  (Saunders)  ;  Arthur 
&  Muir's  Practical  Manual,  London 
(Rebman,'  1909)  ;  Wetterer's  hand- 
buch  der  Rontgentherapie,  nebst  an- 
hang  die  Radium-Therapie  (X'em- 
nick,  Leipzig,  1908),  and  Vaudet's 
Technique  precise  de  Radiotherapie  et 
de  Radioscopie  (Leclerc,  Paris,  1908)  ; 
Cowen  :  X-raj^s  :  their  Employment  in 
Cancer  and  Other  Diseases,  London, 
1904;  Belot:  Radiotherapy  in  Skin 
Disease,  Paris,  1904;  Freund :  Grun- 
driss  der  Ges.  Radiotherapie,  Berlin 
and  Vienna,  1903 ;  Jutassy :  Fortschr. 
aus  dem  Geb.  der  Roentgen  Strahlen, 
Bd.  2,  1898. 

High-frequency  treatment  has  been 
successfully  employed  in  cases  of  telan- 
giectasis, in  applications  of  five  to 
ten  minutes'  duration  each  (Bulkley, 
Pf  abler).  Margaret  Sharpe  recom- 
mends a  vacuum  electrode  of  her  own 
designing:  "It  is  exhausted  to  a  much 
higher  degree  than  those  usually  made 
for  use  with  the  high-frequency  cur- 
rent. It  gives  a  bright-green  fluores- 
cence, even  in  daylight,  gives  oiT  no 
sparks  or  perceptible  brush  discharge, 
does  not  heat,  and  imparts  no  sensation 
whatever  to  the  skin,  which  does  not 
redden.  It  is  held  in  contact  with  the 
skin,  some  pressure  being  used  in  the 
case  of  nevus." 

Coagulating  and  irritating  injections 
of  chemical  substances  (ferric  sesqui- 
chloride.  Piazza's  fluid,  carbolic  acid, 
zinc  chloride,  chloral  hydrate),  men- 
tioned only  to  be  condemned.  Paren- 
chymatous injections  of  ferric  sesqui- 
chloride  especially  have  been  known  to 
cause  suppuration,  a  most  serious  com- 
plication when  there  exists  a  communi- 
cation with  the  brain.  Thrombi  may 
become  detached  and  may  be  carried  to 
the  brain  and  lungs  with  a  fatal  out- 
come. 
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Boiling-water  Injections  (Wyeth). 
— Boiling  water  has  been  siiccessfnlly 
injected  in  a  number  of  cases  of  super- 
ficial capillary  angioma,  with  very 
slight  subsequent  scarring.  Wyeth  has 
had  a  special  syringe  prepared  into 
which  boiling  water  is  drawn  directly, 
and  if  necessary  can  be  heated  after- 
ward over  an  Argand  burner.  The  in- 
strument is  handled  with  asbestos 
gloves.  The  method,  according  to  him, 
is'  a  homemade,  simple,  and  entirely 
aseptic  procedure,  and  commends  itself 
for  certain  hitherto  discouragingly  in- 
tractable cases. 

Experience  of  two  years  in  the 
treatment  of  arterial,  capillary,  and 
venous  angiomata  by  the  injection  of 
water  at  a  temperature  of  from  190° 
to  212°  F.  or  higher.  The  quantity  of 
water  injected  into  the  substance  of 
the  tumor  and  its  temperature  vary 
with  the  size  and  character  of  the 
neoplasm.  As  a  rule,  from  30  to  60 
minims  are  injected  at  a  time,  and 
this  is  continued  until  the  entire 
tumor  has  solidified.  The  water 
should  be  hot  enough  to  coagulate 
the  blood  and  albuminoids  of  the 
tissue  immediately,  but  should  not  be 
forced  in  so  extremely  hot  and  under 
such  pressure  as  to  produce  cuta- 
neous necrosis.  J.  A.  Wyeth  (N.  Y. 
Med.  Jour.,  Dec.  6,  1902). 

Alcohol  Injections  (Schwalbe). — 
The  underlying  principle  of  this  method 
is  the  local  inflammatory  reaction  of 
the  tissues,  followed  by  sclerosis  of  the 
connective  tissue  with  compression  and 
final  obliteration  of  the  blood-vessels. 
The  injections  (1  to  4  cm.  of  70  to  80 
per  cent,  alcohol)  are  administered  at 
intervals  of  several  days,  beginning  at 
the  periphery  of  the  growth  and  grad- 
ually proceeding  toward  the  center. 
Caution  is  required  as  regards  the 
management  of  those  portions  where 
the  skin  is  thinned  out,  since  these 
localities  are  extremely  liable  to  necro- 


sis, with  inflammation  and  hemorrhage. 
It  is  claimed  in  favor  of  the  method 
that  alcoliol  injections  leave  no  scars, 
and  also  that  they  produce  very  little 
pain,  so  that  general  anesthesia  is 
superfluous.  The  simplicity  of  the 
procedure  permits  its  employment  with- 
out special  preparation  or  complicated 
apparatus,  all  that  is  required  being  a 
Pravaz  or  large  hypodermic  syringe. 

Injection  of  hydrogen  peroxide 
(Mosetig-Moorhof),  which  acts  chem- 
ically and  mechanically.  The  introduc- 
tion of  hydrogen  peroxide  into  cavernous 
tumors  is  followed  by  grave  alterations 
of  the  blood,  especially  when  consider- 
able amounts  are  employed.  The 
hydrogen  peroxide  is  almost  instan- 
taneously broken  up  into  oxygen  and 
water  by  the  blood,  with  marked  evolu- 
tion of  foam,  which  is  accompanied  by 
the  coagulation  of  the  fibrin  contained 
in  the  blood.  When  the  contact  is  pro- 
longed the  hemoglobin  leaves  the  red 
blood-corpuscles  and  becomes  disso- 
ciated. The  coagulant  effect  of  the 
remedy  is  probably  accounted  for  by 
these  chemical  processes.  Dangerous 
and  sometimes  fatal  gas  embolism  in 
the  lungs  may  follow  the  introduction 
of  large  amounts  of  hydrogen  peroxide 
into  the  circulation. 

The  introduction  of  magnesium 
darts  or  rods  (Payr's  method).  The 
indications  for  this  form  of  treatment 
are  based  upon  the  accurate  under- 
standing of  the  pathologicoanatomic 
peculiarities  of  vascular  tumors.  The 
treatment  does  not  involve  the  danger 
of  thrombosis  or  embolism,  and  com- 
pliications  due  to  infection  have  not 
been  observed.  The  growth  becomes 
obliterated  without  any  disturbance 
of  the  general  health,  and  the  cos- 
metic results  are  claimed  to  be  excel- 
lent.     The    minute    orifice    through 
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which  the  magnesium  is  introduced 
later  on  becomes  entirely  invisible. 
The  treatment  offers  the  advantage 
of  a  very  simple  technique,  permit- 
ting its  performance  under  local  an- 
esthesia with  little  assistance  and  no 
loss  of  blood. 

The  Payr  procedure  is  especially 
adapted  to  the  treatment  of  vascular 
tumors  of  the  subcutaneous  cellular 
tissue.  Very  superficial  cutaneous 
growths  are  less  accessible  and  present 
far  greater  technical  difficulties.  Vas- 
cular tumors  involving  the  mucous 
membranes  are  least  suitable,  on  ac- 
count of  their  delicate  coverings  as  well 
as  the  constant  friction  and  irritation 
of  the  parts  (mucosa  of  lips  and  buccal 
cavity  in  general).  This  form  of  treat- 
ment finds  its  chief  indications  precisely 
in  those  cases  where  the  cosmetic 
problem  is  most  serious  (simple  and 
cavernous  vascular  tumors  at  the  chin, 
cheeks,  ears,  the  surroundings  of  the 
eye,  at  the  forehead,  and  at  the  neck). 

The  method,  which  is  partly  chemical 
and  partly  mechanical  in  its  action, 
consists  in  the  introduction  of  rods  or 
arrows  of  magnesium  in  all  directions, 
by  way  of  a  small  incision  in  the  skin. 
Subcutaneous  vascular  tumors  of  the 
cavernous  type  are  especially  well 
adapted  to  the  magnesium  treatment. 
Extensive  processes  of  coagulation  take 
place  after  the  magnesium  has  entered 
the  large  blood-spaces  lined  with  endo- 
thelium, and  these  processes  are  readily 
transmitted  to  the  vicinity  through  the 
communications  of  each  individual 
blood-space.  When  the  cavernous 
tumor  has  been  treated  with  a  sufficient 
amount  of  magnesium,  the  result  is  ex- 
tensive thrombosis,  terminating  in  com- 
plete obliteration  through  organization 
of  the  clot.  An  essential  requirement 
of  success  is  that  the  metal  be  distrib- 


uted as  uniformly  as  possible  in  every 
portion  of  the  growth.  The  magnesium 
darts  should  be  arranged,  as  they  are 
thrust  into  the  tissues,  somewhat  after 
the  pattern  of  a  fan,  so  that  all  the 
parts  of  the  cavernous  tumor  are  in- 
terspersed with  the  metal.  Magnesium 
is  decomposed  in  the  tissues  with  con- 
siderable evolution  of  the  hydrogen 
gas  (1  gram  of  magnesium  will  yield  1 
liter  of  hydrogen).  Hence  the  possi- 
bility that  mechanical  disturbances, 
created  by  the  evolution  of  the  gas  in 
the  tumor,  may  enter  as  a  factor  in  the 
results  of  Payr's  treatment. 

Physical  agents  which  excite  tro- 
phic and  nutritive  changes,  leading 
to  degenerative  and  atrophic  process 
in  the  angiomatous  area.  Chief 
among  these  methods  are  the  various 
light  treatments :  sunlight,  Finsen, 
X-rays,  ultraviolet  rays,  and  radium. 
Attempts  to  cure  with  the  light  treat- 
ment have  recently  been  made  with 
some  success  in  cases  of  superficial 
angioma.  Finsen  reported  10  cases 
of  vascular  nevi,  with  1  complete 
cure  and  all  the  others  more  or 
less  improved.  Pfahler  considers 
that  in  expert  hands  the  results  of 
radiotherapeutic  treatment  are  at 
least  equal  to  those  obtained  by  other 
methods.  While  it  is  essential  to 
obtain  a  reaction  sufficient  to  pro- 
duce desquamation,  there  is  danger 
of  acting  too  energetically  and  pro- 
ducing a  cicatrix  still  more  disfigur- 
ing than  the  original  disease.  The 
X-ray  treatment  must  not  be  assumed 
to  have  a  specific  effect  on  these  con- 
ditions. It  acts  by  producing  a 
certain  degree  of  inflammatory  reac- 
tion, which  is  manifested  in  the  blood- 
vessels as  a  proliferative  endarteritis, 
in  the  tissues. 

The  well-known  degenerative  and 
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obliterative  effect  of  the  X-rays  upon 
the  blood-vessels,  which  favors  the 
atrophy  of  the  tissues  su])jected  to 
their  influence,  would  suggest  that 
this  mode  of  treatment  is  particularly 
adapted  to  the  cure  of  nevi. 

The  theory  of  the  X-ray  treatment 
of  vascular  nevus  is  based  on  the  pro- 
duction of  scar  tissue  of  such  a  char- 
acter as  to  strangulate  the  vascular 
lesions.  The  smaller  the  area  of 
vascular  dilatation,  the  better  are  the 
prospects  of  obtaining-  the  desired 
result  through  the  acute  reaction  set 
up  in  the  growth.  For  this  reason 
this  form  of  treatment  is  not  promis- 
ing in  very  large  angiomata.  During 
the  exposure,  the  normal  parts  must 
be  protected  with  sheet  lead  and  other 
precautions  prescribed  by  a  good 
Roentgen  technique.  Comparatively 
mild  ray  treatment  promises  well  in 
cases  where  the  vascularity  of  the 
grow^th  is  due  rather  to  the  existence 
of  a  great  number  of  minute  or  capil- 
lary vessels  than  a  few  of  large  size. 
In  all  cases  dermatitis  should  be  ex- 
cited, allowed  to  subside,  and  excited 
over  and  over  again  if  necessary. 
Unless  the  reactionary  dermatitis  is 
of  a  very  severe  character.  X-ray 
treatment  is  not  likely  to  be  suc- 
cessful in  cases  wdiere  the  nevus 
consists  of  ver}'  much  dilated  blood- 
vessels. It  is  in  the  treatment  of 
extensive  superficial  nevi  that  the 
X-rays  promise  most.  Usually,  after 
each  attack  of  dermatit's,  the  nevus 
will  be  found  to  have  diminished  in 
size,  owang  to  the  development  of 
fibrous  tissue  and  the  occlusion  of  the 
smaller  blood-vessels.  Irradiation 
with  the  X-rays  w^as  first  attempted 
by  Jutassy,  w^ho  attributed  the  suc- 
cessful outcome  to  a  contraction, 
thrombosis,    and    obliteration    of    the 


vessels  induced  by  the  treatment. 
While  more  tedious  than  most  other 
methods,  the  X-ray  treatment  of 
small  nevi  or  moles  has  the  great 
merit  of  painlessness,  and  the  result- 
ing scar  is  less  unsightly  than  that 
following  the  use  of  the  knife  or  the 
electrolytic  needle. 

Radium. — The  marked  success  re- 
cently obtained  with  radium  in  the 
treatment  of  new  growths  and  cutane- 
ous disorders  by  the  great  improve- 
ment in  the  methods  of  its  application 
brought  about  in  the  last  two  years, 
chiefly  through  the  efforts  of  the 
French  experts  at  the  Radium  Insti- 
tute of  Paris,  justifies  an  attentive 
consideration  of  the  special  claims  of 
this  agent  as  a  cure  for  nevi  and  other 
vascular  tumors.  The  great  draw- 
back of  radium  as  a  remedy  is,  first, 
its  great  cost,  which  is  still  prohibit- 
ive to  the  vast  majority  of  individual 
practitioners,  and,  second,  the  expert- 
ness  and  special  training  required  for 
its  successful  application.  These 
conditions  wall  restrict  the  use  of 
radium,  even  more  so  than  X-rays,  to 
institutional  practice  or  to  special 
laboratories  in  which  small  groups  of 
trained  specialists  wnll  alone  be  capa- 
ble of  utilizing  this  remarkable  sub- 
stance to  the  best  advantage. 

[Radium  has  never  been  isolated.  It  is 
obtained  from  pitchblende,  a  compound  of 
uranium.  What  is  spoken  of  as  radium  is 
the  sulphate,  a  carbonate  of  the  bromide  of 
radium.  Enormous  quantities  of  pitchblende 
have  to  be  worked  in  order  to  procure  a 
few  grams  of  the  mixed  chloride  of  radium 
and  barium.  To  prepare  a  gram  of  the  chlo- 
ride 10,000  kg.  of  the  mineral  must  be 
treated.  At  present  the  commercial  value 
of  radium  is  artificially  very  high;  "if  ra- 
dium ever  sank  to  such  a  degree  of 
cheapness  that  it  was  worth  its  weight  in 
mere  gold,  it  would  be  exceedingly  cheap" 
(Treves).    It  is  impossible  to  appreciate  the 
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therapeutic  value  and  the  possibilities  of  ra- 
dium without  a  general  knowledge  of  its 
remarkable  and  physical  properties.  This 
information  can  be  readily  obtained  by  con- 
sulting some  of  the  general  textbooks  and 
references  given  in  the  subjoined  bibliog- 
raphy. We  will  simply  recall  the  fact  that 
"radium  gives  off  heat;  that  it  is  phosphores- 
cent; that  if  it  is  dissolved  in  water  it  de- 
composes the  same  into  its  component  parts, 
but  that  its  main  property  is  its  radio- 
activity. Radioactivity  means  that  the  rays 
given  off  by  radium  have  the  power  of  pene- 
trating solid  and  opaque  substances;  the 
power  of  affecting  a  photographic  plate;  the 
power  of  producing  fluorescence,  and  the 
power  of  rendering  air  and  other  gas  as  a 
conductor  of  electricity.  In  addition,  it 
gives  off  an  emanation  which  has  properties 
even  more  remarkable  than  those  of  the 
parent  body  itself.  It  is  this  emanation 
which  gives  radium  the  power  of  rendering 
any  body  it  touches  radioactive.  There  are 
three  rays  given  off  by  radium,  which  are 
known  as  the  Alpha,  Beta,  and  Gamma  rays. 
The  Alpha  rays  may  exist  alone.  For  in- 
stance, polonium,  a  radioactive  substance, 
discovered  by  Mme.  Curie,  contains  only 
Alpha  rays.  Alpha  and  Beta  rays  are  ab- 
solutely distinct  and  independent;  they  can 
exist  the  one  without  the  other.  But  the 
Beta  rays  and  the  Gamma  rays  are  insep- 
arable ;  they  are  never  found  dissociated. 
The  Alpha  rays  are  supposed  to  give  off  the 
heat,  and  they  burn.  They  are  capable  of 
producing  a  very  troublesome  ulcer  of  the 
skin.  The  penetrating  power  of  these  three 
kinds  of  rays  is  expressed  as  follows :  Tak- 
ing the  penetration  of  the  Alpha  rays  as  1, 
they  are  stopped  by  a  sheet  of  mica.  The 
Beta  rays  have  a  penetrating  power  of  100, 
and  will  pass  through  a  centimeter  of  lead. 
The  penetration  of  the  Gamma  rays,  on  the 
same  basis,  would  be  represented  by  10,000, 
and  will  pass  through  one  inch  of  steel. 
The  Alpha,  Beta,  and  Gamma  rays  have  a 
very  close  resemblance  to  the  rays  which  are 
met  with  in  the  vacuum  tube  used  in  the 
production  of  the  X-rays.  The  strength  of 
radium  is  estimated  by  taking  uranium  as 
a  unit.  Radium  is  then  represented  by  a 
radioactivity  of  2,000,000;  a  piece  of  "quar- 
ter strength"  will,  therefore,  have  a  radio- 
activity of  500,000.  The  powdered  radium 
when  placed  on  a  disk  or  plate  is  covered 


with  a  varnish  of  special  make  (discovered 
by  M.  Danne),  which  is  unaffected  by  boil- 
ing, by  alcohol,  or  by  the  heat  of  a  sterilizer. 
Applied  in  this  way  on  a  flat  surface,  a  few 
milligrams  will  go  a  long  way,  as  every  milli- 
gram is  available.  Put  the  same  quantity 
into  a  glass  tube  and  the  agent  is  almost 
useless.  Radium  can  be  mounted  on  "gum 
elastic,"  as  in  the  uterine  stems  employed, 
or  it  can  be  spread  on  silk  or  cloth,  or  any- 
thing that  can  be  varnished.  In  other  word.s, 
a  little  radium  spread  over  an  even  surface 
is  much  more  powerful,  and  can  be  much 
more  exactly  used  than  a  bead  of  it  in  a 
glass  tube.  The  advances  which  haVe  been 
made  recently  in  radium  therapy  have  been 
the  result  chiefly  of  the  improved  technique 
of  application  introduced  by  the  French  ex- 
perts (Wickham,  Degrais,  and  Dominici), 
in  which,  instead  of  the  radium  salt 
being  applied  in  a  glass  tube  or  aluminum 
box,  it  is  spread  by  means  of  a  varnish  on 
any  flat  surface.  It  is  the  sulphate  of  ra- 
dium, either  pure  or  diluted  with  sulphate 
of  barium,  which  is  fixed  by  the  varnish, 
this  salt  being  chosen  in  preference  to  the 
bromide  of  radium,  as  it  is  insoluble,  while 
the  bromide  is  readily  soluble.  Instead  of 
the  simple  tubes,  which,  up  to  a  recent  time, 
have  been  supplied  by  the  manufacturers  for 
therapeutic  purposes,  radium  is  now  fur- 
nished in  the  form  of  various  applicators  on 
flat  and  other  shaped  surfaces,  based  on  the 
type  of  apparatus  now  used  in  the  Radium 
Institute  of  Paris.  Quoting  Sir  Frederick 
Treves :  "Radium  must  be  ordered  by  a 
definite  prescription.  For  the  individual  case 
a  plate  of  a  certain  diameter  is  ordered,  and 
the  proportion  of  Alpha,  Beta,  and  Gamma 
rays  required  will  be  stated  in  the  prescrip- 
tion. The  Alpha  rays  may  have  to  be  cut 
off.  How?  By  a  certain  thickness  of  alumi- 
num, a  very  thin  plate.  Then  comes  the 
question  of  the  distance,  How  close  should 
the  plate  be  held?  The  closer  it  is  held,  the 
more  intense  the  effect,  but  the  narrower  the 
area  of  action.  How  long  shall  it  be  applied? 
Dr.  Dominici  has  made  special  use  of  ultra 
Gamma  rays,  the  most  penetrating  rays  of 
all,  and  allows  them  to  act  for  hours  at  a 
time.  This  limited  action  is  secured  by  so 
screening  the  plates  that  what  passes  through 
the  patient's  body  are  only  the  ultra  Gamma 
rays,  those  of  the  most  intense  velocity  and 
the  greatest  penetrating  power." — R.  Matas.] 
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A  knowledg'e  of  the  properties  of 
the  Alpha,  Beta,  and  Gamma  rays  is 
not  only  essential  to  meet  special 
indications,  hut  to  hring  into  operation 
the  so-called  "specific"  or  "selective" 
action  of  radium,  as  distinguished 
from  its  purely  destructive  action. 
This  selective  action  is  one  of  the 
astonishing  things  about  radium,  as 
illustrated  by  the  manner  in  which 
it  picks  out  vascular  tissue  for  de- 
struction. Under  its  influence,  this 
tissue,  as  met  with  in  the  angiomata, 
vanishes.  Wickham  and  Degrais,  of 
the  Paris  Institute,  state  that  radium 
has  a  specific  effect  upon:  1,  cancer; 
2,  tuberous  angiomata ;  3,  keloids ;  4, 
chronic  pruriginous  skin  affections, 
such  as  chronic  eczema,  neuroderma- 
titis, and  pruriginous  lesions  of  any 
sort.  In  regard  to  nevus.  Sir  Frederick 
Treves's  estimate  of  the  value  of 
radium,  based  on  his  observation  at 
the  Radium  Institute  of  Paris,  is 
worth  quoting: — 

"It  may  be  said,  and  I  think  with- 
out hesitation,  that  radium  will  cure 
any  form  of  nevus.  It  can  cure  the 
'port-wine  stain.'  I  would  ask  sur- 
geons at  the  present  day  what  meas- 
ure they  have  available  by  which 
they  can  say  as  much?  It  can  rid  a 
patient  of  a  pigmented  mole,  of  a 
hairy  mole,  two  troubles  practically 
incurable  if  the  size  exceeds  certain 
limits.  In  connection  with  nevus,  let 
me  take  four  illustrative  cases.  One 
is  that  of  an  infant  with  a  nevus  on 
the  crown  of  the  head  the  size  of  a 
gooseberry.  There  is  no  means  of 
dealing  with  such  a  growth  except  by 
operation.  It  was  cured  by  compara- 
tively short  applications  of  radium. 
Here  is  another  case  a  little  more 
striking:  a  girl  with  an  angioma  of 
the  eyelid  the  size  of  a  plum.     This 


had  been  sul^jcctcd  to  four  opera- 
tions. Twice  it  had  been  excised ; 
twice  it  had  been  treated  with  the 
actual  cautery,  but  with  no  benefit. 
It  was  perfectly  cured  by  radium 
without  trouble  or  discomfort  to  the 
individual.  Perhaps  a  more  striking 
case  is  that  of  a  young  woman  w"ho 
had  I'lad  a  ncA'us  occupying  the  whole 
of  one  side  of  the  face.  She  had  been 
subjected  to  numerous  operations, 
but  with  only  very  imperfect  success 
— I  should  almost  say  with  no  success. 
But  under  the  influence  of  radium — ■ 
and  the  treatment  w^as,  of  course, 
long  extended — she  was  cured.  The 
last  case  is  also  remarkable.  It  w^as 
that  of  a  child  of  12  with  a  fibrous 
angioma  situated  in  the  substance  of 
che  arm,  free  from  the  skin,  which 
was  uncovered  and  sound.  The  mass 
was  the  size  of  a  hen's  egg.  It  was 
treated  with  radium  from  two  sides 
(the  'crossed-fire'  method  of  Wick- 
ham and  Degrais),  and  was  entirely 
dispersed  in  four  weeks.  It  is,  I  am 
bound  to  confess,  a  little  astonishing 
that  a  solid  mass  of  such  magnitude 
— not  a  mere  subcutaneous  growth — 
should  have  vanished  so  readily." 

When  "port-wine  marks"  are  super- 
ficial and  not  raised  above  the  surface, 
AVickham  and  Degrais  use  apparatus 
of  feeble  radioactivity,  but  of  com- 
paratively large  surface.  Gradual 
discoloration  is  obtained  by  the 
repetition  of  its  application.  They 
advise  that  the  treatment  should  be 
especially  applied  to  those  forms  that 
are   deeply   colored  and   infiltrated. 

[The  following  case  will  give  some  idea 
of  the  technique  adopted  at  the  Paris  Insti- 
tute in  treating  larger  angiomata :  "A  baby 
showed  on  the  scalp  a  large  angiomatous 
tumor  raised  2  cm.  above  the  surface.  Two 
apparatus  were  selected,  and  each  enveloped 
in    aluminum,    Yio    mm.    in    thickness;     six 
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sheets  of  paper,  and  thin  rubber  tissue. 
Thus  covered,  these  apparatus  allowed  20,- 
000  units  to  pass,  composed  of  nearly  all  the 
medium  Beta  rays,  that  is,  rays  of  medium 
penetrating  powers.  The  two  appliances 
were  placed  on  opposite  sides  of  the  tumor, 
and  applied  thus  daily  for  ten  days  for 
twenty  minutes  each  day.  Three  weeks 
later  the  tumor  had  diminished  by  a  quarter, 
and  the  treatment  was  then  begun  again  in 
the  same  way.  The  treatment  was  thus  re- 
peated three  times  with  intervals  of  three 
weeks'  rest;  the  cure  was  completed  with- 
out any  skin  irritation  at  any  time"  (Brit. 
Med.  Jour.,  March  27,  1909,  p.  798).— R. 
Matas.] 

It  is  evident  from  what  has  been 
stated  and  from  the  collective  evi- 
dence of  trustworthy  observers  that 
radium  therapy  as  applied  to  dermal 
lesions  and  neoplasms,  especially 
those  of  vascular  origin,  has,  in  con- 
sequence of  the  new  French  technique, 
entered  into  a  new  and  promising 
phase  of  experience,  which  is  well 
worthy  of  careful  study  and  investi- 
gation. 

The  student  of  radium  in  its  surg- 
ical applications  will  find  it  especially 
profitable  to  consult  Dr.  Robert 
Abbe's  numerous  publications  on  the 
subject,  as  the  most  authorized  ex- 
pression of  opinion  and  experience 
on  radium  in  America. 
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giomes  (tumeurs  vasculaires  et  taches 
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1909;  Abbe,  R. :  Radium  in  Surgery, 
Jour.  Amer.  Med.  Assoc,  July  21,  1906. 
Also  Abbe,  in  "Jerome"  Cochran  lec- 
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Surgical  Methods. — The  most  rapid 
and  efficient  means  of  dealing  with 
vascular  neoplasms  are  operative,  and 
may  be  subdivided  into : — 

Peripheral,  subcutaneous  (buried) 
strangulating  ligatures  for  circum- 
scribed angiomata  (Krogius),  or  the 
zigzag  method  (Beck).  The  apphca- 
tion  of  a  continuous  series  of  subcu- 
taneous ligatures  in  the  entire  periphery 
of  the  tumor  is  recommended  by 
Krogius  in  the  treatment  of  plexiform 
angioma.  He  proceeds  as  follows : 
"Two  needles  with  a  handle  and  flexi- 
ble point  (Lanblin)  were  employed, 
one  slightly  curved  and  the  other  more 
so.  The  strongly  curved  needle  is  in- 
troduced first,  passing  through  the  skin 
to  the  bone,  and  for  a  certain  distance 
along  the  latter,  finally  coming  out 
again  through  the  skin.  The  needle  is 
pulled  out  after  it  has  been  armed  with 
a  strong  catgut  thread.  Through  the 
same  entrance  orifice  the  other  (slightly 
curved)  needle  is  then  passed  out  by 
the  exit  orifice  immediately  beneath 
the  skin;  one  end  of  the  catgut  is 
threaded  in,  and  the  needle  is  then 
pulled  out.  The  two  ends  of  the  thread 
are  thus  made  to  come  out  through  the 
same  orifice,  where  they  are  tied.    The 
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hemorrhage  from  the  stitched  channels 
usually  subsides  very  promptly  after 
the  thread  has  been  tied,  though  it  may 
be  very  readily  controlled  by  compres- 
sion. The  next  ligature  is  best  applied 
in  such  a  way  as  to  overlap  the  exit 
orifice  of  the  former  ligature,  the 
ligatures  thus  acting  as  chain  ligatures 
without  actually  interlocking.  An  un- 
interrupted series  of  these  ligatures  is 
now  placed  around  tJie  entire  periphery 
of  the  angioma,  so  as  to  strangulate,  if 
possible,  all  the  abnormally  dilated 
vessels,  thus  inducing  the  shrinkage  of 
the  tumor.  In  case  the  first  operation 
is  not  entirely  successful,  a  second  and 
smaller  ring  of  ligatures  may  be  ap- 
plied around  the  persistent  part  of  the 
angioma  at  a  later  session.  If  neces- 
sary, the  procedure  may  be  kept  up 
until  the  last  trace  of  the  tumor  has 
disappeared.  It  js  of  the  greatest  im- 
portance for  the  success  of  the  treat- 
ment that  no  gap  of  any  size  should  be 
left  in  the  series  of  ligatures.  In  the 
originator's  experience,  these  ligatures 
induce  the  obliteration  of  the  dilated 
vessels  with  subsequent  disappearance 
of  the  plexiform  angioma,  without  in- 
terfering with  the  vitality  of  the  skin. 
A  similar  method  for  the  treatment 
of  ordinary  angiomata  was  suggested 
by  Karl  Beck  (Chicago),  based  on  the 
principle  of  gradual  transformation  of 
the  vessel  masses  into  connective  tissue. 
This  is  accomplished  by  subcutaneous 
suture  as  follows :  "A  thread  of  catgut 
is  passed  in  a  zigzag  manner  first  below 
the  skin,  then  underneath  the  base  of 
the  tumor,  then  again  underneath  the 
skin,  underneath  the  tumor,  etc.,  until 
the  tumor  mass  is  included  in  this  con- 
tinuous suture.  The  latter  is  drawn 
tight  and  closed  at  the  point  of  entrance 
of  the  needle.  In  this  manner  the  cir- 
culation is  shut  off  within  the  tumor, 


but  no  gangrene  follows,  inasmuch  as 
some  blood  can  yet  reach  the  parts  not 
included  in  the  suture.  The  mass  soon 
grows  smaller  and  the  normal  epidermis 
outside  of  these  limits  stretches  con- 
siderably, but  becomes  elastic  and 
grows  again.  This  procedure  is  re- 
peated until  the  tumor  is  diminished  to 
the  smallest  nodule  of  connective  tis- 
sue. The  hard  connective-tissue  masses 
are  then  excised  and  the  edges  carefully 
united.  This  treatment  applies  to  all 
varieties  of  angioma,  but  in  the  arterial 
and  mixed  varieties  it  is  necessary  to 
ligate  the  largest  afferent  vessels  in 
order  to  check  the  rapid  growth." 

Ligation  of  Large  Afferent  Trunks 
(for  Cirsoid  or  Other  Local  Afferent 
Vessels).— The  ligation  of  the  individ- 
ual blood-vessels  has  been  practically 
abandoned  in  the  treatment  of  cirsoid 
aneurism.  The  method  is  tedious  and 
uncertain,  and  gives  rise  to  more  dis- 
figurement than  an  excision  scar.  It 
has  been  successfully  employed  in  cases 
of  venous  nevi  where  excision  was 
impossible.  The  treatment  may  be 
supplemented  by  the  use  of  strangulat- 
ing buried  ligatures,  or  injections  of 
alcohol,  etc.,  and  firm  bandaging,  but  it 
is  unlikely  that  these  will  cure  any 
cavernous  tissue  persisting  after  liga- 
tion of  the  main  trunk. 

Extirpation  or  Excision  of  the 
Tumor. — The  ideal  treatment  of  an- 
gioma is  excision.  Usually  the  extirpa- 
tion of  angiomata  can  be  accomplished 
with  comparatively  slight  loss  of  blood 
by  attacking  them  from  the  periphery 
within  the  line  of  healthy  tissue.  It 
should  be  remembered,  as  Ribbert  has 
demonstrated,  that  the  angiomata  are 
developed  at  the  expense  of  an  inde- 
pendent germinal  bud  and  remain  iso- 
lated to  a  large  extent  from  the 
surrounding  vessels,  the  diseased  tissue 
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being  usually  defined  by  a  more  or  less 
well-formed  capsule.  However,  the 
safest  course  is  always  to  prepare  for 
serious  hemorrhage  and  to  make  use  of 
every  available  method  of  prophylactic 
hemostasis,  including  the  provisional 
occlusion  of  the  main  afferent  artery 
of  the  region.  The  author  has  found 
that  the  preliminary  infiltration  of  the 
angioma  itself  and  perivascular  areas 
with  physiologic  salt  solution  con- 
taining Yii)  of  1  per  cent,  of  B-eucaine 
or  y^  of  1  per  cent,  novocaine  and  10 
to  20  minims  of  adrenalin  solution 
(1 :  lOOOj  to  the  total  estimated 
amount  of  fluid  required  to  densely 
edematize  the  field  of  operation  will 
be  found  most  useful  not  only  as 
a  hemostatic,  but  as  an  anesthetic 
procedure.  The  infiltration  is  ob- 
tained by  forcing  the  solution  into 
the  tissues  under  considerable  pneu- 
matic pressure  by  means  of  the  author's 
special  apparatus  (see  illustration).  The 
solution  should  be  allowed  to  remain 
at  least  ten  to  fifteen  minutes  before 
operating  in  order  to  give  time  for  the 
adrenalin  to  act  in  constringing  the 
blood-vessels.  The  author  has  always 
applied  this  method  in  late  years  as 
a  preliminary  to  the  operative  treat- 
ment of  all  accessible  and  well-defined 
angiomata. 

The  incision  should  be  made  a  few 
lines  awa}^  from  the  visible  boundaries 
of  the  tumor,  on  the  sides  as  well  as  its 
base.  A  skillful  operator  will  some- 
times succeed  in  removing  the  growth 
so  quickly  that  no  ligatures  will  be  re- 
quired until  after  the  extirpation  has 
been  completed.  Skin-grafting  may  be 
required  for  the  covering  of  the  raw 
surface.  In  favorable  cases  (distinctly 
outlined  cavernous  angiomata)  extirpa- 
tion of  the  tumor  results  in  a  linear  or 
relatively  invisible  scar.     Complete  ex- 


cision is  adapted  to  the  superficial  as 
well  as  the  deep-seated  and  encapsu- 
lated forms.  AMien  the  growth  is  deep 
and  there  is  no  capsule  it  may  be 
rapidly  extirpated  by  means  of  the 
sharp  curette  (v.  Eergmann),  without 
fear  of  hemorrhage,  since,  after  the 
removal  of  the  large  blood-spaces,  the 
bleeding  remains  limited  to  a  few  af- 
ferent arteries.  At  the  extremities 
bloodless  excision  is  performed  under 
Esmarch's  ischemia,  and  at  other  por- 
tions of  the  body  with  the  aid  of 
digital  or  instrumental  compression.  A 
secondary  plastic  operation  may  be  re- 
quired for  the  treatmiCnt  of  remaining 
tissue  defects. 

Extirpation  is  also,  according  to 
present  experience  and  statistics,  the 
most  important  and  efficient  treatment 
of  plexiform  angiomata.  The  excision 
of  a  voluminous  plexiform  angioma  of 
the  head  may  be  aided  by  previous 
ligation  of  the  external  carotid  artery 
or  by  temporary  compression  with 
soft  clamps  on  the  common  trunk. 
The  application  of  a  rubber  tube 
around  the  head,  as  well  as  hard- 
rubber  plates  pressed  to  the  skull  in 
the  temporal  fossae,  have  been  found 
valuable.  Cushing's  elastic  cranial 
constrictor  is  well  adapted  to  this 
purpose.  Circumligation  of  the  tu- 
mor, followed  in  a  few  days  by 
its  extirpation,  is  justifiable  in  the 
aseptic  conditions  of  modern  sur- 
gery. Daily  change  of  the  occlusive 
bandage  is  re<juired  during  the  first 
three  or  four  days  following  the  opera- 
tion. In  the  cases  where  the  great 
extent  of  the  growth  precludes  the  use 
of  the  knife,  some  prospect  of  improve- 
ment is  afforded  by  alcoholic  injections. 
In  tumors  of  moderate  size  and  readily 
accessible  on  all  sides,  excision  offers 
the-  best  outlook.     A  large   plexiform 
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angioma  requires  the  preliminary  liga- 
tion of  several  of  the  larger  vessels. 
The  incision  must  be  made  in  healthy 
tissue  some  distance  away  from  the 
growth.  After  the  chief  nutrient  ves- 
sels have  been  exposed,  they  are  caught 
with  hemostatic  forceps  and  divided. 
Healthy  skin  is  reflected  and  preserved 
for  the  final  covering  of  the  wounded 
surface.  Where  the  growth  involves 
the  skin,  the  skin  and  diseased 
tissues  must  be  excised  together, 
the  excision  to  be  followed  at 
once  or  later  by  a  grafting 
(Thiersch  method)  or  transplan- 
tation. 

"Blunt"  dissection  and  enucle- 
ation with  dry  gauze  are  espe- 
ciallv    recommended    in    the    re- 


over  the  convexity  of  the  tumor,  if  the 
superficial  part  of  the  skin  is  relatively 
healthy  and  participates  but  slightly  in 
the  formation  of  new  vessels.  A  mar- 
ginal incision  is  made  where  there  is 
extensive  vascularization  of  the  skin. 
The  periphery  of  the  tumor  is  exoosed 
under  compression,   followed  by  pene- 


moval  of  certain  cases  of  well-defined 
subcutaneous  angiomata.  The  method 
is  especially  adapted  to  cases  of  large 
cavernous  angiomata,  simple  an- 
gioma after  it  has  assumed  tumor 
proportions,  and  cases  of  mixed 
angioma  in  which  all  three  varieties  of 
vessels  are  represented.  Even  in  enor- 
mous tumors  in  which  other  excision 
methods  are  inadmissible  as  too  danger- 
ous, the  systematic  and  careful  blunt 
and  "dry  sponge"  dissection  of  all  the 
prolongations  of  the  growth  may  yield 
favorable  results.    An  incision  is  made 


The  author's  apparatus  for  massive  infiltration 
anesthesia  with  eucain  adrenalin  salt  solution. 
The  solution  is  forced  out  by  compressed  air 
forced  into  the  cylinder  with  a  hand  pump  (see 
Trans.  Am.  Surg'!.  Assoc,  1901,  and  American 
Medicine,  Phila..  Dec.  2S.  1901). 

tration  of  the  deeper  portions.  Bleed- 
ing arteries  or  veins  are  caught  up  and 
tied.  Not  a  single  ligature  may  be  re- 
quired when  the  border  of  the  capsule 
of  the  angioma  is  closely  adhered  to, 
so  as  to  operate  in  healthy  tissue. 
Dry  "gauze"  dissection  is  not  so  well 
adapted  to  the  treatment  of  plexiform 
angioma. 

Korte's  method  of  extirpation 
(especially  for  plexiform  angioma). 
Control  of  the  hemorrhage  is  the 
main  difficulty  encountered  during 
extirpation,     and     various     methods 
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have  been  devised  to  diminish  the 
amount)  of  bleeding.  These  are  dis- 
cussed in  detail  by  W.  Korte 
(Deutsch.  med.  W^och.  for  August 
29,  1907).  He  found  that  an  elastic 
head  bandage  was  of  little  avail  in 
most  cases,  w^hile  previous  ligation 
of  the  main  trunk  which  supplies  the 
tumor  greatly  diminishes  the  bleed- 
ing; if  it  is  an  angioma  of  the  head 
the  external  carotid  is  tied.  Of  course. 
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Elastic  constriction  of  the  surface  with  the  aid 
of  transfixion  ("safety")  pins,  applicable  in  the  re- 
moval of  large  vascular  tumors.    {Senn. ) 

this  does  not  empty  the  tumor  en- 
tirely, as  a  collateral  circulation  sets 
in,  and  as  some  of  its  content  is  sup- 
plied through  the  skull.  In  addition, 
hei  passes  a  mattress  suture  through 
tlie  skin  around  the  entire  tumor, 
about  2  cm.  from  its  base ;  the  growth 
is  then  extirpated  within  this  suture, 
when  the  latter  is  removed  and  the 
bleeding  vessels  are  ligated,  the  de- 
fect being  closed  by  bringing  the 
edges  of  the  wound  together.  If  the 
growth  is  very  large,  the  skin  edges 
cannot  be  brought  together  and  the 
skin    over   the    tumor    must   be    pre- 


served. After  ligating  the  main  trunk 
as  before,  the  mattress  suture  is  not 
passed  all  around  the  tumor,  but  in 
horseshoe-shaped  fashion,  and  digital 
compression  is  made  at  the  point 
(pedicle  of  the  future  skin-flap)  where 
the  mattress  suture  has  been  omitted. 
An  incision  is  then  made  down  to  the 
periosteum  just  inside  the  suture  line, 
when  skin  and  tumor  are  rapidly  dis- 
sected up  together,  the  bleeding  from 
the  bone  being  easily  controlled  by 
gauze  and  pressure.  The  angioma 
can  then  be  slowly  dissected  from  the 
skin  with  practically  no  bleeding, 
while,  if  the  skin  were  first  dissected 
from  the  tumor  before  the  latter  was 
raised  from  the  periosteum,  the  bleed- 
ing would  be  more  profuse.  The 
mattress  suture  is  then  removed  and 
the  vessels  tied  as  before,  and  the 
skin-f^ap  is  sutured  in  place.  Korte 
usually  also  extirpates  the  afferent 
vessels  as  well,  but  thinks  the  pro- 
cedure unnecessary,  as  they  get 
smaller  spontaneously  after  removal 
of  the  main  tumor.  Extensive  race- 
mose angioma  on  the  extremities 
offers  greater  difficulties,  as  the  tying 
of  the  large  number  of  vessels  which 
require  this  may  give  rise  to  gan- 
grene, so  that  amputation  must  be 
considered  in  the  treatment  of  such 
tumors. 

A  new  procedure  for  the  obliteration 
of  superficial  vascular  nevus  was  de- 
vised by  L.  L.  McArthur,  consisting  in 
a  section  of  the  integument  on  a  plane 
horizontal  to  the  affected  surface,  in 
such  a  way  that  the  entire  thickness  of  . 
the  integument  is  not  destroyed,  but 
that  the  knife  passes  through  each 
capillary  loop  as  it  comes  to  the  surface. 
The  idea  is  to  preserve  sufficient  intact 
integument  to  prevent  its  actual  per- 
foration  with   protection   of   the   con- 
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nective  tissue  beneath.  Api)lication  of 
thin  Thiersch  grafts  after  the  blood  in 
the  undivided  capillaries  has  coagu- 
lated results  in  obliteration  of  the 
divided  capillaries  through  plugging 
with  blood-clot,  and  the  graft,  becoming 
organized,  conceals  the  pigmented 
appearance  of  the  blood-mark.  The 
method  was  successfully  adopted  in  a 
case  which  had  already  been  treated 
by  electrolysis  and  various  other  pro- 
cedures for  the  destruction  of  the  ves- 
sels had  been  applied   without  benefit. 

Amputation.  —  There  are  certain  ex- 
treme conditions  whicli  in  spite  of  all 
treatment  remain  a  constant  source  of 
danger  on  account  of  progressive 
growth,  pressure  on  the  surroundings, 
hemorrhage,  and  suppuration.  Under 
these  circumstances  any  form  of  treat- 
ment which  does  not  completely  and 
radically  destroy  the  growth  only  ag- 
gravates the  condition  by  stimulating 
the  vessels  to  increased  proliferation 
and  extension.  The  sacrifice  of  the 
afifected  extremity  by  amputation  be- 
comes then  a  matter  of  necessity. 

The  foregoing  methods  of  treatment 
may  be  summarized  as  follows :  On 
all  newborn  babies  with  well-defined 
"mother's  marks"  or  limited  angiomata, 
first  try  direct  mechanical  compres- 
sion by  Stelwagon  and  Fox's  method ; 
then  collodium  and  ichthyol  as  a  sec- 
ond choice.  If  this  fails,  as  it  may,  in 
older  infants,  try,  according  to  cir- 
cumstances and  available  resources,  ap- 
plications with  liquid  air  or  carbon- 
dioxide  "snow,"  by  the  Pusey  method. 
If  radium  is  available,  its  application 
by  the  new  French  technique  should  be 
preferred  over  other  methods,  in  the 
hands  of  a  thoroughly  competent  ex- 
pert, as  the  most  satisfactory  treat- 
ment, especially  for  the  more  extensive, 
deep-colored    "port-wine"     spots,    and 


the  larger  or  tuberous  angiomata.  This 
is  particularly  true  when  the  nevi 
occupy  conspicuous  places  and  invade 
the  vicinity  of  important  organs  (eyes, 
nose,  ears).  When  radium  is  not 
available,  the  X-rays  and  electrolysis 
are  worthy  of  trial.  In  the  more  su- 
perficial and  deep-colored  nevi,  super- 
ficial cauterization  obtained  with  ap- 
plication of  a  zinc  chloride  emulsion 
(Newman)  or  a  bichloride  collodium 
paint  (Fiorani)  or  even  Ogata's  Japa- 
nese caustic  is  well  worthy  of  trial. 
Whenever  a  well-defined  circumscribed 
and  elevated  angioma  can  be  surgically 
removed  without  disfigurement,  de- 
formity, or  danger  to  life,  it  is  best — 
after  a  fair  trial  of  the  bloodless 
methods  previously  mentioned — to 
excise  the  angiomatous  mass  after  a 
previous  massive  anesthesia  and  is- 
chemia with  a  B-eucaine  (or  novo- 
caine)  adrenalin  saline  solution  in- 
jected by  the  author's  method. 

W^hen  the  usual  methods  of  prophy- 
lactic hemostasis  are  unavailable,  and 
it  is  evident  that  a  surgical  extirpation 
would  be  hazardous  on  account  of 
hemorrhage  or  involvement  of  impor- 
tant organs,  the  bloodless  methods  of 
tissue  strangulation  by  the  buried  lig- 
atures of  Krogius,  Beck,  and  others 
should  be  considered.  In  some  cases 
a  combination  of  methods  may  accom- 
plish the  best~  results,  the  strangulation 
of  the  tumor  by  ligatures  being  pre- 
ceded or  followed  by  a  course  of  inter- 
stitial sclerogenic  injections  induced  by 
alcohol  or  Payr's  magnesium  darts.  It 
is  in  the  large  cirsoid  aneurisms  of  the 
head  and  scalp,  which  involve  widely 
diffused  arteriovenous  plexuses,  that 
the  resources  and  ingenuity  of  the 
surgeon  are  the  most  seriously  taxed. 
It  is  only  in  the  extreme,  almost 
monstrous,  types  of  this  disease  (plexi- 
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form  angioma)  that  nothing  but  a 
merely  paHiative  course  can  be  pursued. 
Fortunately  these  extreme  cases  are 
likely  to  become  still  less  frequent  in 
practice  as  the  advantages  of  early 
treatment  and  the  superior  forces  now 
at  the  command  of  the  modern  surgeon 
become  better  known  and  appreciated. 
Whenever  ulceration  and  hemorrhage 
threaten  life,  provisional  hemostasis 
may  be  obtained  by  direct  mechanical 
compression  over  the  bleeding  point, 
the  pressure  being  applied  over  a  non- 
irritating  antiseptic  hemostatic  powder 
held  in  a  sterile  bag  or  sachet,  which 
will  form  a  firm  scab  and  remain  in 
place  until  granulations  liaA^e  dcA'eloped 
(ferripyrine,Squibb's  compound  alum 
powder,  etc.)  ;  or  the  bleeding  may  be 
promptly  arrested  by  suturing  the 
bleeding  area  percutaneously  pending 
more  definite  and  radical  measures. 
The  ligation  of  the  main  artery  of  the 
region  involved  is,  as  a  rule,  only  a 
palliative  measure  which  is  rarely  of 
value  except  as  a  provisional  hemo- 
static or  denutrient,  to  starve  rapidly 
growing  tumors. 
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BLUE  MASS.     See  Mercury. 

BOAS-EWALD  TEST-BREAK- 
FAST. See  Acidity  of  the  Gas- 
tric Contents,  Tests  for. 

BONES,  DISEASES  OF. 

PERIOSTITIS.— Inflammation    of 

the  periosteum. 

SYMPTOMS.— A¥hen  an  ordinary 
acute    periostitis    follows    an    injury- 


liable  to  be  mistaken  for  pus,  but  the 
surface  is  usually  not  so  red  as  when 
pus  is  present.  The  anterior  sur- 
face of  the  tibia,  being  most  exposed, 
is  the  most  frequent  site  of  the 
trouble,  but  the  clavicle  and  other 
bones  may  also  be  affected.  When  no 
infection  occurs  from  purulent  micro- 
organisms, suppuration  may  not  oc- 
cur.     If,    however,    the    acute    form 


Roentgenogram  of  traumatic  periostitis.    (Dieffenbach.) 
(American  Physician.) 


there  is  a  localized  swelling,  redness, 
heat,  and  pain — which  is  usually 
worse  at  night.  The  tenderness  is 
exquisite  and  the  use  of  the  part  is 
much  interfered  with.  A  spindle- 
shaped  enlargement  can  often  be  felt, 
due  to  thickening  of  and  effusion  into 
the  periosteum,  with  sometimes  de- 
tachment of  it  from  the  underlying 
bone.  A  collection  of  blood  may  form 
between  the  detached  periosteum  and 
the  bone  beneath.    This  collection  is 


supervenes  during  some  infectious 
disease,  suppuration  is  apt  to  take 
place,  and  constitutional  symptoms — 
severe  in  proportion  to  the  extent 
of  the  inflammation — ensue.  Even 
should  the  involved  area  not  be  ex- 
tensive, suppuration  is  apt  to  be  pro- 
longed and  extremely  obstinate,  in 
some  cases  causing  death  from  ex- 
haustion. Diffuse  periostitis  is  a 
serious  variety  in  which  the  inflam- 
mation spreads  rapidly,  sometimes  in- 
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eluding  the  periosteum  of  the  entire 
shaft.  It  may  reach  the  epiphyses 
and  the  joints  and  extend  deeply  into 
the  osseous  tissues,  perhaps  as  far  as 
the  medulla.  Pyemia  sometimes  ap- 
pears in  these  cases  and  generally 
ends  fatally,  although  in  children  re- 
covery may  ensue  even   after  meta- 


themia,  and  multiple  periosteal  affec- 
tions. The  writer  considers  this  dis- 
order as  a  new  syndrome.  R.  von 
Jaksch  (Med.  Klinik,  April  18,  1909). 

Periostitis  frequently  follows  in- 
juries ;  it  may  also  arise  spontaneously 
as  a  sequela  to  variola,  typhoid  fever, 
scarlet  fever,  and  other  infectious  dis- 


Roentgenogram  of  periostitis  following  typhoid  fever. 
(American  Physician.) 


(.Vieffenbach.) 


Static    abscesses    have    shown    them- 
selves in  several  parts  of  the  body. 

Case  of  multiple  acute  periostitis 
which  shows  that  there  exist  acute 
forms  of  this  affection  which  may  re- 
cover as  well  as  chronic  forms  that 
are  fatal.  It  is  very  probable  that  the 
clinical  picture  presented  has  hitherto 
always  been  confounded  with  that  of 
acute  articular  rheumatism,  which 
it  greatly  resembles,  and  from  which 
it  is  to  be  distinguished  by  the 
appearance  of  eosinophilia,  myelocy- 


eases.  The  complication,  as  a  rule, 
however,  only  occurs  at  the  end  of 
convalescence.  After  typhoid  fever 
the  tibia  is  usually  implicated,  and 
the  jaws  after  scarlatina  and  measles. 
Periostitis  more  frequently  occurs  as 
a  complication  in  the  young  than  in 
the  adult  and  may  make  its  appear- 
ance long  after  all  symptoms  of  the 
original  infective  disease  have  sub- 
sided and  the  patient  is  apparently 
well. 
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It  may  be  primary,  or  secondary  as 
the  result  of  inflammation  of  the 
underlying-  bone  or  the  medulla.  In 
syphilitic  and  tuberculous  subjects  a 
local  periostitis  may  arise  without 
any  discoverable  traumatic  cause.  It 
is  probable,  however,  that  in  many 
of  these  apparently  idiopathic  cases 
there  has  been  a  previous  unnoticed 
trauma,  but  of  a  degree  which  would 
not  have  affected  a  healthy  periosteum. 

Three  cases  of  •  chronic  non-sup- 
purative  osteoplastic  periostitis  due 
to  a  single  severe  crushing  injury.  In 
all  3  cases  the  original  injury  to 
the  thigh  was  severe,  and  temporarily 
disabled  the  victim.  In  all  cases 
prompt  and  almost  complete  recovery 
from  the  concussion  followed.  Only 
after  some  weeks  or  months  did 
there  occur  local  symptoms  to  indi- 
cate that  anything  more  serious  than 
a  bad  bruise  had  resulted  from  the 
impact.  Pain  began  to  be  noticed  in 
the  affected  thigh.  It  was  worse  at 
night  and  of  a  dull,  boring  character. 
A  local  tenderness  appeared.  Walk- 
ing began  to  produce  discoinfort  and 
there  was  associated  a  limping  gait. 
The  general  health  in  all  patients 
became  impaired.  In  all  cases  after 
removal  of  the  first  growth  there  was 
complete  relief  of  pain,  and  each  man 
began  to  gain  in  weight  and  the  pallor 
disappeared.  With  the  return  of  the 
tumor,  weight  was  lost,  pain,  espe- 
cially at  night,  was  severe,  and  the 
former  pallor  returned.  The  writers 
advised  early  operation  to  limit  the 
extension  of  periosteal  involvement, 
and  complete  destruction  of  the 
periosteum  involved.  Pickrell  and 
Schmidt  (U.  S.  Naval  Med.  Bull, 
Jan.,  1910). 

PATHOLOGY.  — The  morbid 
changes  consist  in  a  temporary  thick- 
ening of  the  periosteum,  followed  by 
rapid  cell-proliferation  and  the  forma- 
tion of  inflammatory  lymph.  When 
pus  forms  on  bones  which  are  sub- 
cutaneous, as  the  tibia  or  clavicle,  if 


the  process  is  acute,  the  skin  and 
overlying  soft  parts  may  soon  be  per- 
forated and  a  discharging  sinus  is 
formed.  The  parts  may  remain  thick- 
ened or  hardened  (sclerosed),  though 
the  underlying  bone,  through  defect- 
ive nutrition,  becomes  soft.  Espe- 
cially in  chronic  processes  healing  may 
occur  without  external  suppuration, 
and  then  the  surface  remains  rough 
and  uneven,  due  to  the  bony  deposit 
from  the  diseased  periosteum.  Dif- 
fuse inflammation  so  reduces  the  osse- 
ous nutrition  sometimes  as  to  cause 
death  of  bony  areas :  caries,  necrosis 
(see  Osteomyelitis,  farther  on  in  the 
present  article). 

TREATMENT.— Many  cases  of 
periostitis  are  kept  active  by  the  con- 
tinued irritation  of  the  part  through 
lack  of  rest.  It  is  strange  that  this 
fact  is  not  more  generally  recognized 
and  appreciated.  All  sorts  of  oint- 
ments and  medicaments  are  often  ap- 
plied, yet  the  most  important  element 
of  treatment — rest — is  neglected.  The 
muscles  being  inserted  in  the  peri- 
osteum, their  contraction  disturbs  the 
latter,  and  the  periostitis  cannot  sub- 
side. The  first  indication,  therefore, 
is  to  order  the  patient  ofif  his  feet  if 
the  lower  extremity  is  involved  or 
thoroughly  immobilize  the  part  if  in 
the  upper  extremity.  Not  only  should 
this  be  done,  but  all  movements  of 
the  aft"ected  member  should  be  pre- 
vented by  encasing  the  limb  in  a 
plaster-of-Paris  dressing  or  securely 
bandaging  it  to  a  splint.  Not  only 
should  the  part  immediately  involved 
be  splinted,  but  also  the  regions,  espe- 
cially the  joints,  above  and  below,  so 
as  to  prevent  the  adjacent  muscles 
from  disturbing  it.  The  foot  should 
always  be  kept  at  rest  and  preferably 
elevated  when  the  lower  extremity  is 
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involved,  and  the  hand  when  the 
upper  extremity  is  affected. 

Local  depletion  is  also  efficient. 
Leeches  may  be  applied  or  multiple 
punctures  of  the  swelling  may  be 
made  with  a  slender  tenotome  or 
cataract  knife.  Instead  of  these  punc- 
tures, a  subcutaneous  incision  may  be 
made  throug-h  the  swollen  tissues 
down  to  the  bone.  We  have  seen 
such  an  incision  give  almost  imme- 
diate relief  in  a  periostitis  affecting 
the  femur  which  had  been  causing 
pain  and  total  disability  for  several 
weeks.  This  puncture  or  incision 
should  be  done  with  proper  antiseptic 
precautions.  In  chronic,  troublesome 
cases  in  which  the  upper  layers  of 
bone  are  involved,  making  an  incision 
down  to  the  bone  and  then  boring 
several  small  holes  into  it — the  aim 
being  to  relieve  tension — and  finally 
putting  the  limb  in  plaster  of  Paris 
has  been  followed  by  the  most  gratify- 
ing results  in  my  hands.  To  wait  for 
the  formation  of  pus  in  these  cases  be- 
fore operating  is,  in  the  highest  de- 
gree, undesirable,  as  an  earlier  boring 
of  the  bone  cuts  short  the  disease  at 
once  and  prevents  the  occurrence  of 
suppuration.  In  those  cases  of  acute 
infection  involving  areas  of  consider- 
able extent  and  accompanied  with 
high  fever  and  other  evidences  of 
constitutional  sepsis,  free  incisions 
down  to  the  bone  splitting  the  perios- 
teum wide  open  under  anesthesia  are 
to  be  made  at  once. 

OSTEITIS. 

Inflammation  of  the  osseous  tissue 
proper  is  seldom,  if  ever,  witnessed 
as  a  primary  affection  and  without 
involvement  of  the  medulla.  The 
osseous  structure  is  often  involved, 
however,  in  periosteal  and  myelitic 
disorders.      The    symptoms    are    de- 


scribed under  periostitis,  but  they  are 
somewhat  more  marked  as  regards 
pain  and  tenderness,  while  greater 
ambulatory  impotence  exists.  When 
tuberculous  infection  is  the  under- 
lying cause  the  onset  and"  course  of 
the  disease  is  frequently  insidious  and 
slow.  Marked  pain  and  constitu- 
tional disturbance  may  only  become 
manifest  when  the  surrounding  parts 
have  become  extensively  involved. 

ETIOLOGY  AND  PATHOLOGY. 
— After  a  bone  injury,  as  in  the  case 
of  fracture,  blood  and  serum  are  ef- 
fused at  the  affected  spot.  The 
periosteum  and  surrounding  parts 
become  infiltrated  with  leucocytes. 
From  the  periosteum  and  the  adja- 
cent bone  stellate  cells  are  prolifer- 
ated. The  effusion  in  which  they 
occur  becomes  first  hardened  and  stri- 
ated and  lime-salts  are  deposited. 
The  stellate  cells  become  full-fledged 
osteoblasts,  which  finally  develop  into 
bony  tissue.  In  cases  resulting  from 
simple  injury  the  natural  state  of 
affairs  is  soon  re-established,  but  oc- 
casionally an  anomalous  course  is 
pursued.  The  bone  may  become  uni- 
formly increased  in  all  dimensions, 
constituting  a  true  hyperostosis,  or, 
if  the  density  is  increased  as  well  as 
thickness,  an  osteosclerosis. 

Case  of  syphilitic  fibrospongioid 
osteitis  in  a  boy  aged  14.  He  had 
had  snuffles  very  badly  as  an  infant, 
and  did  not  walk  until  5  years  of  age. 
There  was  marked  asymmetry  of  the 
skull,  with  distinct  bosses  on  the 
frontal  bone  and  lower  jaw.  Both 
tibice  were  greatly  enlarged  and 
elongated  in  proportion  to  the  rest  of 
the  limb,  and  presented  an  anterior 
convex  in  the  middle  two-fourths.  In 
addition,  there  were  irregular  bossy 
swellings  on  the  tibial  surfaces. 
Slight  tenderness  on  pressure.  There 
was  also  evidence  of  osteitis  in  the 
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clavicles  and  in  the  right  luimcrus. 
The  case  corresponds  to  the  llbro- 
spongioid  form  of  hone  syphilis  as 
described  by  Parrot.  The  marked 
clumsiness  of  the  lower  limbs  was  the 
most  striking  clinical  feature  of  the 
case.  J.  B.  Hall  (Lancet,  June  30, 
1900). 

In  this  disorder  the  bones  of  the 
head  are  most  often  affected,  and  the 
disease  may  last  many  years. 

When  osteitis  attacks  the  bones  of 
the  face  a  very  peculiar  appearance 
results,  to  which  Virchow  has  given 
the  name  leontiasis  ossium.  The 
disease  begins  in  youth  in  otherwise 
apparently  healthy  persons  and  lasts 
many  years. 

Posttraumatic  osteitis  of  the  carpal 
scaphoid  bone  is  not  very  rare,  the 
writer  having  seen  6  cases.  As  a 
rule,  the  condition  pursues  the  follow- 
ing course:  After  a  fall  upon  the 
hand  there  develops,  with  swelling 
and  pain,  usually  a  slight  limitation  of 
motion,  and  tenderness  over  the 
scaphoid,  especially  in  the  taba- 
tierre  anatomique.  The  Roentgen 
rays  showed  in  5  cases  a  more  or  less 
round  or  elongated  clear  space,  which 
often  involved  '  the  whole  cf  the 
scaphoid.  A  primary  fracture  does 
not  seem  to  precede  it.  Gradually 
the  defect  increases,  the  walls  break 
through,  and  the  scaphoid  finally 
gives  about  the  same  picture  as  a 
recent  fracture.  The  clinical  course 
is  very  chronic,  the^  disturbances  re- 
maining only  in  mild  degree.  The 
condition  probably  originates  in  a 
primary  tearing  of  the  dorsal  liga- 
ment between  the  scaphoid  and  semi- 
lunar bones,  which  leads  to  a  disturb- 
ance of  the  nutrition  of  the  central 
portion  of  the  scaphoid,  with  result- 
ing rarefying  osteitis,  which  shows  in 
the  skiagram  as  a  visible  defect  and 
finally  causes  a  spontaneous  fracture. 
Preiser  (Zentralbl.  f.  Chir.,  Bd. 
xxxvii,  S.  929,  1910). 

TREATMENT.— This  does  not 
differ  from  the  treatment   of  inflam- 


mation in  the  soft  tissues.  Prompt 
and  radical  surgical  measures  may 
localize  the  morbid  process,  but  if  it 
is  quiescent  it  need  not  be  disturbed 
until  a  sequestrum  becomes  detached 
with  the  cavity.  Then  the  latter  may 
be  freely  opened,  the  sequestrum  re- 
moved along  with  what  granulations 
are  present,  and  the  cavity  swabbed 
with  carbolic  acid.  Removal  of  the 
infected  material  is  usually  followed 
by  healing-  and  the  reproduction  of 
bone. 

The  writer  has  compared  the  re- 
sults in  acute  purulent  osteitis  of  the 
fibula  treated  by  various  methods. 
Seven  cases  are  reported  in  detail  as 
typical  of  the  various  experiences.  In 
the  cases  in  which  treatment  was  by 
subperiosteal  resection  of  the  shaft, 
the  lesion  healed  promptly  and  per- 
manently, while  with  the  more 
conservative  measures  the  affection 
dragged  on  tediously  or  recurred 
again  and  again.  This  resection  of 
the  shaft  does  not  interfere  with 
normal  growth  or  functioning,  while 
the  prompt  removal  of  the  focus  re- 
moves all  danger  of  sepsis.  Sulzer 
(Miinch.  med.  Woch.,  July  11,  1911). 

A  study  of  60  cases  led  to  the  fol- 
lowing conclusions: — 

1.  The  mortality  and  extent  of  the 
necrosis  following  acute  inflamma- 
tion of  the  bone  depends  not  only 
upon  the  promptness  of  surgical  in- 
terference, but  also  upon  its  thor- 
oughness. 2.  Suppuration  beneath 
the  periosteum  does  not  exclude  an 
infection  of  the  medulla,  the  pre- 
sumption being  that  after  three  days 
the  medullary  cavity  is  also  involved. 
3.  Within  seventy-two  hours  of  the 
onset  of  the  disease  osteoperiostitis 
is  localized,  usually  in  the  cortex  of 
the  bone,  and  incision,  disinfection, 
and  drainage  are  sufficient  to  bring 
about  a  cure.  If  there  is  no  marked 
diminution  of  the  symptoms  in 
twenty-four  hours  after  incision  and 
drainage,  the  medullary  cavity  should 
be    opened.     4.  When   the   medullary 
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cavity  is  opened  and  found  health}-, 
the  dangers  of  infecting  it  are  slight. 
5.  In  the  majority  of  cases  osteomye- 
litis is  due  to  a  neglected  osteoperios- 
titis. 6.  In  operations  after  the  third 
day,  where  systemic  symptoms  are 
pronounced,  the  medullary  cavity 
should  be  always  opened,  and  the 
opening  should  be  sufficiently  long  to 
expose  healthy  marrow,  and  suffi- 
ciently broad  and  long  to  expose 
healthy  bone.  7.  The  mortalitj'  of  10 
per  cent,  was  directly  due  to  delay 
in  operation  and  conservatism  at  the 
primary  operation.  In  5  of  these 
cases,  had  a  radical  operation  been 
performed  recovery  probably  would 
have  been  the  result.  In  the  sixth 
case  the  delay  in  operation  was  per- 
haps more  responsible  than  the 
method  for  the  fatal  termination. 

The  writer  advocates  an  early 
diagnosis  and  the  treatment  of  acute 
inflammation  of  bone  on  lines  similar 
to  those  adopted  in  infection  of  the 
soft  parts.  Le  Conte  (Boston  Med. 
and  Surg.  Jour.,  June  1,  1911). 

The  introduction  of  bismuth  paste 
into  the  sinus  advocated  by  Beck,  of 
Chicago  (see  article  on  Bismuth,  this 
volume),  has  given  good  results, 
though  the  use  of  this  measure  re- 
quires care  to  prevent  poisoning.  In- 
jections of  iodoform  and  spermaceti 
wax  after  a  preliminary  curettage 
were  also  advocated  in  certain  cases, 
especially  tuberculous,  and  v^hen  the 
bone  would  not  be  too  much  weak- 
ened by  the  treatment  removal  of  all 
the  diseased  tissues,  allowing  the  soft 
parts  to  fall  in  over  the  deficiency, 
has  also  been  advocatedo 

After  opening  the  medulla  in  cen- 
tral cases  of  osteitis  with  great  bone 
thickening,  the  writer  recommends 
the  insertion  of  a  metal  tube  of  half 
an  inch  in  diameter  composed  of 
silver,  German  silver,  or  aluminum, 
fitted  with  a  flange  externally  and  for 
convenience  of  reintroduction,  and 
supplied  with  a  conical  pilot  of  box- 
wood or  German  silver.     The  metal 


tube  gives  rise  to  no  irritation,  can 
be  readily  taken  out,  boiled,  and  re- 
introduced by  the  patient,  and  does 
not  hinder  him  working.  At  the  end 
of  six  or  twelve  months  the  tube  can 
be  reduced  in  size,  and  finally  a  solid 
metal  rod,  with  a  flat  nailhead,  or 
a  piece  of  thick  silver  wire  with  a 
bent-over  end  externally,  can  be  left 
in.  These  solid  drains  answer  very 
well  and  might  perhaps  be  used  after 
six  months.  Practically  all  that 
seems  necessary  is  a  vent  for  a  small 
amount  of  secretion,  and  this  can 
escape  by  the  side  of  the  rod. 
Symonds  (Lancet,  Dec.  24,  1910). 

OSTEITIS  DEFORMANS  (PAG- 
ET'S  DISEASE).— This  is  a  disease 
described  by  Sir  James  Paget  in 
which  many  of  the  bones  of  the 
body  are  affected  with  osteosclerosis. 
A  large  proportion  of  the  cases  die 
from  malignant  disease. 

Osteitis  deformans,  according  to 
Hutchinson,  chiefly  belongs  to  the 
senile  periods  of  life;  it  may  occur  in 
either  sex,  but  is  more  frequent  in 
men;  it  often  happens  to  those  who 
have  a  gouty  family  history.  It  con- 
sists of  a  process  of  osteitis  and  peri- 
ostitis, attended  by  the  abundant  for- 
mation of  ill-developed,  new  bone  and 
the  weakening,  to  some  extent,  of 
the  old.  It  is  often  in  the  early  stages 
restricted  to  one  bone,  and  tends  in 
all  cases  to  become  generalized,  in- 
volving all  the  bones  of  the  body.  It 
has  no  connection  with  S3^philis,  al- 
though it  may  be  stimulated  by  it, 
especially  by  the  hereditary  form,  and 
it  runs  a  very  chronic  course,  lasting 
ten  to  twenty  years.  Of  itself,  it 
rarely  causes  death.  It  may  begin  in 
early  adult  life  and  apparently  affect 
only  one  limb;  if,  however,  in  these 
cases  skiagraphs  are  taken  of  the 
other  limbs  they  also  are  liable  to 
show  evidences  of  the  disease. 
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Among  the  66  cases  of  Paget's  dis- 
ease reported  there  are  57  in  Mdiom 
the  bones  of  the  head  were  involved; 
in  9  there  was  no  involvement  of 
these  bones.  Both  tibiie  were  en- 
larged in  47  cases,  the  right  alone  in 
2  cases,  the  left  alone  in  1  case.  In 
40,  both  femora  were  involved,  the 
right  alone  in  3,  the"  left  alone  in  1 
case.  The  spine  was  involved  in  31 
of  the  cases;  in  24  cases  the  clavicles 
were  invaded,  the  right  alone  in  3, 
the  left  alone  in  4  cases.  The  pelvic 
bones  were  invaded  in  21  cases. 

Report  of  2  personal  cases  one  of 
which  occurred  in  a  girl  17  years  old. 
H.  L.  Eisner  (N.  Y.  State  Jour,  of 
Med.,  June,  1910). 

Case  of  osteitis  deformans  in  which 
the    hyperostosis    involved    the    skull 
only.    Although  during  life  there  was 
no    evidence    of    the    involvement    of 
the  long  bones,  microscopic  examina- 
tion   of    a   portion   of   the   femur   re- 
moved at  autopsy  showed  the  early 
stage   of   such   involvement  and  also 
enlargement   of   the   pituitary.     C.   J. 
Bartlett    (Yale    Med.    Jour.,    March, 
1910). 
[Guaccero    describes    a   case   occurring   in 
a  woman  aged  55  years  in  which  one  tibia 
only  was   affected.     As   treatment  was   un- 
availing  he    amputated   the   limb.      G.    G. 
Davis.] 

Endemic    fragilitas    ossium    among 
the  inhabitants  of  Singly,  a  village  in 
the   Ardennes,  with   a  population   of 
250  and  an  annual  death  rate  of  1.5 
per  cent.     Rickets,  scurvy,  goiter,  ar- 
thritis,     osteomyelitis,      tuberculosis, 
and    typhoid    are    rare    in    this    com- 
munity, and  the  average  duration  of 
life  is  high;  but  10  per  cent,  of  the 
inhabitants  and  many  animals  suffer 
spontaneous     fracture      every     year. 
This    singular    situation    Dr.    d'Hotel 
attributes  to  the  local  drinking  water, 
which  by  the  conditions  of  its   filtra- 
tion  through   the   soil   is   deficient   in 
lime-salts..     He      believes     it     mig^t 
easily  be  remedied  by  judicious  calcic 
and    phosphatic    medication    of    the 
soil.      Editorial     (Boston    Med.    and 
Surg.  Jour.,  June  6,  1912). 


TREATMENT.— In  the  treatment 

of  the  ailectiou  consideral;le  comfort 
can  be  derived  from  the  use  of  a 
proper  supporting  apparatus.  Im- 
provement is  said  to  have  followed 
the  use  of  potassium  iodide  and 
thyroid  gland,  the  latter  being  well 
known  to  influence  markedly  calcium 
metabolism  and  general  nutrition. 
Symptomatic  treatment  is  also  of  use, 
the  patient  dying  usually  of  some 
intercurrent  disease. 

Case    of    osteitis    deformans    in    a 
man  of  48,  of  five  years'  duration.     It 
affected  the  cranium,  clavicles,  femurs 
and     tibic-e,     and     cervical     vertebrae. 
Treatment  consisted  in  the  injection 
of  2  eg.   (Va  grain)   daily  of  benzoate 
of  mercury  and  2  Gm.  (21  grains)  of 
potassium  iodide  internally.     After  a 
month's    treatment   walking   was   im- 
proved.     Injections    were    continued 
every     other    day,     and    after    three 
months   there   was   marked  improve- 
ment.   Treatment  was  continued,  but 
the   improvement,   rapid  at   first,  be- 
came less  marked.    The  authors  con- 
sider   that    osteitis    deformans    is    a 
manifestation    of   hereditary   syphilis. 
Gaucher  and   Rostaine   (La  Syphilis, 
Aug.,   1904). 
OSTEOMYELITIS. 
Osteomyelitis  is  an  acute  inflamma- 
tory disease  which  originates  in  the 
spongy  and  medullary  tissue  of  bone, 
but   not   in   the   compact  tissue.     It 
seems    to    begin    at    the    epiphyseal 
end  of  the  diaphysis  and  thence  ex- 
tend down  into  the  joint  or  up  the 
shaft  of  the  bone. 

SYMPTOMS.— It  usually  begins 
with  a  chill,  soon  followed  by  severe 
pain  in  the  affected  part,  sometimes 
by  redness  and  fluctuation  and  severe 
constitutional  disturbance,  including 
a  high  temperature.  In  young  chil- 
dren the  disease  may  traverse  the 
epiphysial  cartilage  and  affect  the 
neighboring  joint.     A  mild  case  may 
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be  attended  by  very  slight  symptoms 
and  proceed  to  recovery.  When  the 
suppurative  form  is  present,  however, 
tliere  may  be  a  prominence  over  the 
affected  area  or  a  fungous  abscess 
into  which  the  probe  readily  sinks 
deeply.  Periostitis,  which  is  invaria- 
bly present,  however,  may  mask  the 
true  nature  of  the  case.  After  the 
femur  and  tibia,  the  vertebrae  are  the 
most  frequent  seats  of  this  affection; 
an  abscess  forms,  which  tends  to 
break  down  the  vertebral  column,  or 
bring  about  meningitis  and  myelitis 
by  penetration,  and  thus  cause  para- 
plegia. Curvature  of  the  spine  is 
seldom  observed,  however.  Severe 
cases  may  end  fatally  as  a  result  of 
pyemia  or  septicemia. 

Many  cases  of  osteomyelitis  have 
started  insidiously,  often  manifesting 
the  symptoms  of  typhoid,  malaria,  or 
other  ill-deiined  fever  diseases.  In 
some  instances  a  sore  throat  has 
been  the  starting  point  of  this  dis- 
ease. Among  the  micro-organisms 
which  cause  the  greatest  destruction 
are  the  common  pus  microbes  and 
those  of  tuberculosis,  but  any  other 
micro-organism,  like  the  germ  of 
pneumonia,  typhoid,  scarlet  fever, 
measles,  and  others,  may  initiate 
osteomyelitis. 

An  early  diagnosis  aided  by  X-ray 
examination  and  a  radical  operation 
are  necessary  to  obtain  satisfactory 
results.  Beck  (Surg.,  Gynec.  and 
Obstet,  Feb.,  1910). 

Necrosis  or  death  of  the  bone  may 
not  only  be  due  to  osteomyelitis,  but, 
also,  as  already  stated,  to  periostitis. 
Whatever  be  its  pathogenic  source, 
however,  it  ensues  as  a  result  of  de- 
fective nutrition  due  to  interference 
with  the  supply  of  arterial  blood. 
This  occurs  when  the  medullary  or 
periosteal  lesion  that  may  be  present 
leads  to  destruction  of  the  Haversian 
canals.     At  times  the  deficient  nutri- 


tion may  be  due  to  numerous  emboli 
originating  in  a  remote  region — in  the 
heart,  for  instance,  during  endocar- 
ditis. Metastatic  necrosis  is  also  oc- 
casionally witnessed  in  the  course  of 
infectious  diseases,  the  result  probably 
of  bacillary  invasion.  Under  Jaws, 
Diseases  of,  the  necrosis  brought  on 
by  phosphorus  has  been  carefully  re- 
viewed. The  influence  of  malnutri- 
tion of  osseous  tissue  is  readily  shown 
also  in  dislocation  of  the  astragalus; 
notwithstanding  its  replacement  and 
the  fact  that  no  external  lesions  exist, 
this  bone  may  undergo  necrosis.  The 
influence  of  fractures  is  also  well 
known,  especially  when  comminution 
disrupts  its  trophic  supply. 

When  a  long  bone  is  attacked,  the 
whole  shaft  may  be  involved  or  only 
that  part  of  the  diaphysis  near  the 
epiphysial  line.  The  periosteum  forms 
new  bone  over  the  dead  tissues  or 
sequestrum  and  a  suppurative  tract 
or  sinus  leads  from  the  sequestrum 
through  the  surrounding  shell  of  bone 
to  the  exterior. 

In  tuberculous  osteomyelitis  of  the 
long  bones  the  X-rays  readily  estab- 
lish the  diagnosis.  There  are  three 
varieties,  the  cases  with  progressive 
infiltration,  those  with  circumscribed 
infiltration  with  sequester  formation, 
and  the  cases  of  central,  caseous  in- 
filtration without  macroscopic  se- 
questers. Demarcation  of  a  large 
sequester  without  suppuration  and 
before  fistula  formation  is  an  uncon- 
ditional sign  of  tuberculosis.  It  is 
characteristic  of  the  caseous  focus 
without  sequester  formation  that  the 
cavity  is  larger  than  the  new-formed 
mass  of  bone,  as  can  be  ascertained 
by  radioscopy.  Friedlander  (Deut. 
Zeit.  f.  Chir.,  Bd.  Ixxiii,  Nu.  1-3,  1904). 
Case  of  vertebral  osteomyelitis  in 
a  little  girl.  There  was  a  spindle- 
shaped  tumor  in  the  left  dor'solumbar 
region,  following  the  direction  of  the 
sacrolumbar    muscles,    and    fully    IS 
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cm,  long-  by  7  cm.  wide,  the  lower 
end  on  a  level  with  the  iliac  crest 
and  the  top  reaching-  to  the  eleventh 
and  twelfth  dorsal  vertebrae.  The 
tumor  was  hot  and  fluctuating, 
slightly  painful,  but  there  was  no 
suggestion  of  a  tendency  to  a  gibbus 
and  the  spine  could  be  flexed  readily. 
The  tumor  had  developed  in  the 
course  of  fifteen  days.  Puncture  re- 
vealed numbers  of  staphylococci,  and 
the  child  was  at  once  anesthetized 
and  the  focus  opened  by  a  long  inci- 
sion, and  the  cavity  cauterized  with 
pure  carbolic  acid,  neutralized  with 
alcohol;  drainage  was  provided.  The 
child  was  soon  cured.  Kirmisson 
(Presse  med..  May  12,  1909). 

In  acute  osteomyelitis  the  cortex  is 
thickened  and  irregular,  the  peri- 
osteum is  raised,  and  new  bone  of 
lesser  density  is  deposited  underneath 
it.  In  congenital  syphilis  new  bone 
of  increased  density  is  symmetrically' 
deposited  on  both  sides  of  the  shaft. 
In  acquired  syphilis  this  new  dense 
bone  is  irregular  and  "furred." 
Abscess  in  osteomyelitis  is  found  in 
the  medulla,  in  syphilis  within  the 
cortex  the  medulla  not  being  in- 
volved. In  osteomyelitis  the  joints 
are  rarely  involved,  the  same  condi- 
tion existing  in  acquired  syphilis.  In 
congenital  syphilis,  on  the  contrary, 
joint  involvement  is  the  rule.  Syphi- 
lis shows  thickening  on  both  sides  of 
the  cortex;  rickets,  on  the  concavity 
of  a  bowed  limb  only  and  with  no 
increase  in  the  diameter  of  the  shaft. 
Horwitz  (Interstate  Med.  Jour.,  July, 
1910). 

Case  of  acute  osteomyelitis  of  the 
spine,  the  only  one  on  record,  accord- 
ing to  the  writer,  terminating  in  re- 
covery. The  patient  was  a  previously 
healthy  man  of  28.  The  spinal  affec- 
tion followed  a  carbuncle  on  the  back 
of  the  neck  while  he  was  traveling, 
and  the  frequent  change  in  physicians 
and  a  complicating  pleural  empyema 
(the  fifth  on  record)  aided  in  re- 
tarding differentiation  of  the  true 
trouble.  The  osteomyelitis  involved 
the  seventh  dorsal  vertebra,  with 
posterior   mediastinitis   and  irruption 


into  the  left  pleura  and  secondary, 
non-suppurative  involvement  of  the 
right  pleura,  with  final  irruption  into 
a  bronchus.  After  resection  of  ribs 
and  part  of  the  left  transverse  proc- 
ess of  the  seventh  dorsal  vertebra 
and  evacuation  of  the  spinal  process, 
with  removal  of  sequesters,  and 
measures  to  control  the  kyphosis, 
the  patient  finally  recovered.  He 
coughed  up  small  sequesters  of  bone 
from  time  to  time,  but  by  the  end  of 
eighteen  months  after  his  primary 
carbuncle  he  was  in  good  health. 
Gundermann  (Deut.  Zeit.  f.  Chir., 
March,  1911). 

ETIOLOGY  AND  PATHOLOGY. 

— Osteomyelitis  is  most  often  the 
result  of  an  infection  from  one  of  the 
pyogenic  organisms,  either  a  strep- 
tococcus or  staphylococcus.  Other 
organisms,  such  as  the  pneumococcus, 
tubercle  bacillus,  colon,  typhoid  bacil- 
lus, etc.,  may  also  cause  it.  The  dis- 
ease is  usually  started  by  some  slight 
injury,  particularly  in  children  previ- 
ously debilitated  by  the  infectious 
fevers.  While  osteomyelitis  frequently 
occurs  in  the  course  of  wounds,  com- 
pound fractures,  and  the  like,  a  severe 
type  occurs,  especially  in  childhood. 
In  which  the  infection  occurs  through 
the  blood,  there  being  no  wound 
present. 

Childhood  and  early  manhood  are 
most  prone  to  the  disease.  Cold, 
traumatism,  and  overexertion  are 
frequent  contributing  causes. 

Series  of  cases  of  acute  osteomyeli- 
tis of  the  upper  jaw  in  very  young 
infants.  They  were  generally  charac- 
terized by  swelling  of  the  cheek,  dis- 
charge of  pus  from  the  nostril,  swell- 
ing of  the  hard  palate,  and  fistulas, 
either  in  the  canine  fossa  or  the 
palate.  Necrosis  of  the  maxillary 
bone  was  detected.  Similar  symp- 
toms have  been  attributed  to  acute 
empyema  of  the  antrum,  a  very  un- 
likely occurrence  at  that  age.    Ropke 
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(Arch,    of    Otol.,   vol.    xxviii,   p.   259, 
1900). 

The  pathology  of  bone  necrosis  cor- 
responds to  that  of  gangrene  observed 
in  soft  tissues.  Dead  bone  is  sepa- 
rated from  living  bone  by  a  line  of 
demarcation  of  inflammatory  origin : 
a  rarefying  osteitis.  This  tends  to 
isolate  the  dead  bone,  which  then 
becomes  a  sequestrum.  It  may,  if 
small  enough,  be  absorbed  after 
undergoing  disintegration ;  if  large,  it 
may  persist  a  long  time  imbedded  in 
pus,  which  finally  finds  an  issue.  The 
enveloping  shell, — the  involucrum, — 
if  it  contains  a  sufficient  quantity  of 
pus,  becomes  perforated,  and,  this 
perforation  leading  to  the  surface,  a 
fistula  is  formed.  The  reproduction 
of  bone  in  necrosis  due  to  simple  in- 
flammatory causes  is  sometimes  re- 
markable when  the  subject  is  strong. 
Indeed,  there  is  sometimes  overpro- 
duction, elongation  of  a  limb  being 
thus  brought  about,  especially  an 
injury  requiring  prolonged  sojourn  in 
the  recumbent  position.  In  the 
severe  forms  of  acute  osteomyelitis 
which  tend  to  involve  the  entire  shaft 
of  the  long  bone  attacked  the  consti- 
tutional infection  is  so  severe  that 
death  frequently  ensues.  A  fatal 
result  may  be  caused  by  a  failure  to 
recognize  the  true  nature  of  the  case 
early  enough. 

In  167  cases  of  osteomyelitis  the 
joints  were  affected  in  48.  The  dis- 
ease was  located  in  the  diaphysis  of 
the  femur  in  45,  in  the  upper 
epiphysis  in  15,  lower  epiphysis 
in  3;  diaphysis  of  humerus  18, 
upper  epiphysis  1,  lower  4;  diaphy- 
sis tibia  45,  upper  epiphysis  3, 
lower  1;  diaphysis  fibula  5,  lower 
epiphysis  1;  diaphysis  radius  4,  upper 
epiphysis  2;  upper  epiphysis  ulna  2;- 
distal  epiphyses  metatarsals  3;  upper 
epiphyses    metacarpals    1;    diaphysis 


phalanges  2,  and  the  lower  epiphyses 
in  1  case. 

The  osteomyelitis  was  usually 
found  in  young  individuals,  generally 
before  puberty.  Traumatism  did  not 
seem  to  play  an  active  part  in  the 
production  of  the  epiphyseal  osteo- 
myelitis. In  the  cases  in  which 
a  bacteriological  examination  was 
made,  the  Staphylococcus  aureus  and 
albus  were  found.  Becker  (Deut. 
Zeit.  f.  Chir.,  March,  1902). 

Case  of  acute  osteomyelitis  which 
followed  a  furuncle  over  the  right 
temple  and  involved  the  frontal,  right 
temporal,  and  the  occipital  bones. 
The  process  became  very  extensive 
and  an  operation  was  necessitated. 
A  number  of  pus  pockets  were  found 
and  emptied,  the  procedure  being  fol- 
lowed by  recovery.  Keimer  (Deut. 
med.  Woch.,  July   11,   1907). 

In  43  cases  collected  by  Grisel  in 
1903  the  body  of  the  vertebra  was  in- 
volved in  22,  with  22  deaths,  and  the 
arch  alone  in  21,  with  16  recoveries. 
When  the  abscess  is  in  the  lumbar 
region  the  psoas  muscle  may  become 
involved,  with  suppurative  psoitis  and 
destruction  of  muscular  tissue;  this 
has  been  observed  a  number  of  times 
in  young  children,  but  sequesters  and 
fistulae  are  rare.  Kirmisson  (Presse 
med.,  May  12,  1909). 

The  writers  found  27  cases  of 
osteomyelitis  of  the  sacrum  in  the 
literature.  The  prognosis  is  graver 
than  for  osteomyelitis  elsewhere  in 
the  spine,  the  signs  of  general  infec- 
tion being  more  pronounced.  This 
is  due  to  the  anatomical  arrangement 
of  the  parts,  which  causes  the  infec- 
tious focus  to  be  walled  in  deep  and 
not  to  manifest  itself  for  some  time. 
The  germs  thus  protected  have  their 
virulence  exalted  and  induce  general 
infection  with  serious  phenomena, 
sometimes  even  before  the  focus  has 
been  brought  to  the  patient's  atten- 
tion. Operative  treatment  is  indi- 
cated at  the  earliest  possible  moment 
to  ward  oflf  severe  general  infection 
or  attenuate  it.  Gaudier  and  Bertein 
(Revue  de  chir.,  Aug.,  1911). 
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TREATMENT.— When  a  joint  is 
affected  it  may  first  be  aspirated;  if 
the  effusion  is  marked  or  if  the  case 
is  sufficiently  alarming-  the  articula- 
tion may  be  laid  open,  washed  out, 
and  drained  or  even  the  joint 
resected. 

In  case  the  long-  bones  are  involved 
free  incision  and  drainage  should  be 
resorted  to  in  order  to  cut  short  the 
systemic  disturbance  and  allow  time 
for  the  periosteum  to  become  suffi- 
ciently thickened  to  allow  of  its  being 
pushed  aside  while  removal  of  the  af- 
fected bone  is  being  accomplished. 

In  some  cases  longitudinal  section 
with  Hey's  saw  and  curettage  are  re- 
quired to  totally  evacuate  the  con- 
tents ;  a  small  trephine  or  gouge  and 
mallet  may  be  used  when  the  accumu- 
lation is  not  readily  accessible  and  the 
purulent  material  is  thickened. 

Case  of  osteomyelitis  of  the  rib 
complicating'  tj^phoid  cured  by  the  in- 
jections of  an  autogenous  vaccine 
which  the  writer  prepared  from  cul- 
tures of  the  typhoid  bacillus  found  in 
pus  discharging  from  the  lesion.  R. 
C.  Rosenberger  (N.  Y.  Med.  Jour., 
May  13,  1911). 

Thyroid  gland,  owing  to  its  power 
to  increase  the  opsonins  and  enhance 
the  germicidal  and  antitoxic  activity 
of  the  blood,  is  indicated  in  osseous 
disorders  in  which  pathogenic  germs 
take  an  active  part.  In  osteomyelitis 
the  desiccated  thyroid  gland  should 
be  given  in  2-grain  (0.12  Gm.)  doses 
three  times  daily.  This  measure 
hastens  the  curative  process  or  ini- 
tiates it  in  chronic  cases.  Sajous 
(Monthly  Cyclopedia  and  Med.  Bull., 
April,  1912). 

Necrotic  sequestra  are  readily  rec- 
ognized by  the  grating  sensation 
transmitted  through  the  probe.  They 
should  be  removed  when  free  in  the 
cavity,  which  their  mobility  will  read- 
ily indicate.     It  is  usually  necessary 


to  enlarge  the  opening.  When  the 
piece  is  large  a  gouge  or  chisel  is 
necessary  to  thoroughly  remove  all 
dead  bone.  The  Esmarch  tourniquet, 
but  not  the  bandage,  should  be  used 
to  avoid  hemorrhage,  the  limb  being 
first  elevated  to  drain  it  of  blood. 

When  after  the  removal  of  dead 
bone  in  old  chronic  cases  a  long  and 
deep  gap  is  left,  an  effort  should  be 
made  to  encourage  the  production  of 
new  bone.  Bits  of  human  bone  will 
grow  and  develop  if  the  chips  are 
thoroughly  asepticized,  and  some- 
times it  is  possible  to  make  the  trans- 
plantation from  the  bone  of  a  living 
animal.  Animals'  bone,  ivory,  and 
other  aseptic  organic  materials  can  be 
made  to  become  healed  in  and  ab- 
sorbed, capsulated,  and  partially  or 
totally  substituted  by  the  growing 
bone  in  which  they  are  planted  and 
to  which  they  furnish  the  irritation 
for  osteogenesis.  These  procedures, 
however,  are  so  liable  to  fail  that 
Mosetig-Moorhof  advised  filling  the 
cavity,  which  had  first  been  thor- 
oughly disinfected  and  dried  with  a 
wax  mass  composed  of  spermaceti 
wax,  iodoform,  and  oil  of  sesame.  In 
some  cases  this  heals  in  and  the 
wound  closes  by  primary  union. 

The  writer  has  had  excellent  results 
in  the  use  of  von  Mosetig's  bone  wax 
m  the  treatment  of  chronic  and  sub- 
acute osteomyelitis,  both  septic  and 
tubercular.  This  wax  is  made  of 
iodoform  60  parts,  oil  of  sesame  40 
parts,  and  spermaceti  40  parts.  It  is 
solid  at  the  body  temperature,  but  it 
is  easily  made  fluid  by  placing  a  bottle 
in  hot  water;  when  poured  into  a 
bone  cavity  it  rapidlj^  hardens.  Mann 
(Jour.  Minn.  State  Med.  Assoc,  and 
N.  W.  Lancet,  June  1,  1906). 

Case  of  regeneration  of  the  shaft 
of  the  tibia  in  a  boy  aged  12  years, 
admitted    March    11,    1908,    suffering 
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from  a  large  swelling  in  the  front  of 
the  right  leg,  and  a  small  swelling  in 
the  right  wrist  and  forearm.  Four 
weeks  before  admission,  without  any 
history  of  previous  illness  or  injury, 
pain  and  swelling  developed  in  these 
two  regions.  Family  history  shows 
mother  and  one  sister  died  of  tuber- 
culosis (one  sister  had  "rheumatism" 
two  years  ago),  and  the  father  was 
suffering  from  tuberculosis  at  the 
time  of  admission. 

Patient  is  a  delicate,  emaciated  boy 
suffering  from  grave  constitutional 
disturbance.  The  following  day, 
under  ether  anesthesia,  a  free  longi- 
tudinal incision  over  the  front  of  the 
leg  was  made,  and  a  large  quantity 
of  pus  was  set  free,  when  it  was  seen 
that  the  diaphysis  was  devoid  of 
periosteum,  virtually  separated  from 
both  the  upper  and  lower  epiphyses 
and  was  removed.  Involucrum  was 
already  present.  After  disinfection 
with  pure  carbolic  acid  and  alcohol, 
the  part  was  packed  with  iodoform 
gauze  and  limb  placed  in  a  plaster 
cast,  leaving  a  fenestra  over  the 
wound. 

The  right  wrist  was  opened,  cu- 
retted, disinfected,  and  packed  with 
gauze.  Culture  showed  Staphylococ- 
cus pyogenes  aureus. 

Eleven  days  later,  on  March  23d, 
under  ether  anesthesia,  the  cavity  was 
disinfected,  the  periosteum  separated 
from  subcutaneous  tissue  and  brought 
together  at  a  few  points  with  catgut 
sutures,  with  a  view  to  reproducing 
the  original  circular  form  of  the 
periosteum.  The  periosteum  was 
then  filled  with  Mosetig-Moorhofs 
plumbage.  The  skin  being  brought 
together  over  the  surface,  provision 
was  made  for  drainage  by  the  intro- 
duction of  iodoform  gauze  at  the 
upper  and  lower  margins,  carried 
down  to  the  epiphysis.  The  limb  was 
put  in  a  plaster  cast  supplemented 
with  a  weight  and  pulley  extension 
apparatus,  in  the  hope  that  this 
might  aid  in  retaining  the  normal 
position  of  the  limb  during  the 
process  of  repair,  thus  preventing 
curving  due  to  the  fibula  continuing 


its  longitudinal  growth,  as  well  as  the 
lack  after  the  removal  of  the  seques- 
trum. 

Drainage  was  kept  up  for  many 
months,  small  particles  of  iodoform 
plumbage  being  washed  out  from 
time  to  time.  Patient  was  discharged 
on  Augus't  12th  in  good  condition 
with  his  limb  in  a  plaster  cast.  There 
is  slight  anteroposterior  movement  in 
the  middle  of  the  shaft  on  the  new 
growth.  Later  he  returned  when  it 
was  seen  that  complete  regeneration 
of  the  bone  had  taken  place,  although 
the  central  portion  was  small.  Some- 
time later,  while  at  play,  he  fractured 
this  point  of  the  new  bone  and  was 
readmitted  to  the  hospital  on  Decem- 
ber 5,  1908. 

On  December  7th,  under  general 
anesthesia,  the  writer  dissected  out 
the  ends,  which  were  found  to  be 
rounded,  and  after  freshening  the 
surface  by  sawing  brought  the  parts 
together  with  chromic-iodine  catgut. 
It  was  noted  in  sawing  the  bone  that 
there  was  no  medulla,  and  that  the 
bone  was  exceedingly  dense  and  diffi- 
cult to  saw.  It  was  necessary  to 
make  an  independent  opening  over 
the  lower  part  of  the  fibula  and  resect 
a  small  portion  of  that  bone  before 
the  two  portions  of  the  tibia  could 
be  brought  together.  A  sinus  at  the 
upper  end  of  the  original  incision 
being  present,  this  v/as  disinfected 
and  a  small  drain  introduced.  The 
limb  was  put  up  in  plaster,  and  dress- 
ing was   changed  from  time  to  time. 

On  January  3,  1910,  the  left  leg  was 
found  to  be  \A%  inches  long,  and  the 
right  leg  12j^  inches.  Circumference 
at  a  point  six  inches  above  internal 
malleolus — left  leg  8^  inches,  right 
leg  9J4  inches. 

The  case  under  discussion  is  a 
good  illustration  of  the  success  of  the 
Mofetig-Moorhof  plumbage  method. 
The  annexed  plate  shows  the  prog- 
ress of  the  osseous  regeneration  as 
indicated  by  X-ray  plates.  J.  Alex. 
Hutchison  (Montreal  Med.  Jour,. 
July,  1910). 
Usually,  however,  some  discharge 
ensues  and  a  certain  proportion  of  the 
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wax  comes  away,  but  some  still  re- 
mains in  and  heals  in  place.  Even 
additional  wax  may  be  injected.  By 
this  means  the  healing  of  these  bone 
cavities  has  been  very  much  expedited. 
In  the  treatment  of  the  sinuses  con- 
necting with  bare  bone,  but  without 
sequestra,  Beck,  of  Chicago,  has  ad- 
vised the  injection  into  the  sinus  of  a 
mass  consisting  of  soft  white  vaselin 
and  bismuth  subnitrate  or  subcar- 
bonate.  This  method  of  treatment 
of  obstinate  bone  sinuses  has  been 
amply  tested  and  proven  beyond  dis- 
pute to  be  of  the  greatest  value.  (See 
article  on  Bismuth,  this  volume.) 

Bones  differ  only  from  other  tissues 
in  the  process  of  repair,  the  scar 
formation  of  the  soft  tissues  being 
replaced  in  bone  by  the  formation  of 
new  bone  on  top  of  an  old  inflam- 
mation, the  repair  often  outgrowing 
the  damage.  The  lower  third  of  the 
femur  and  the  upper  third,  lower 
third,  or  whole  tibia  are  the  usual 
sites  of  osteomyelitis.  Pain  and 
abscess  formation  are  the  two  prin- 
cipal indications  for  surgical  inter- 
ference. They  are  concomitant,  the 
pain  ceasing  when  the  pus  can  flow 
freely.  The  old  treatment  of  making 
"  a  big  enough  opening  to  curette  out 
all  the  necrosed  bone  is  condemned 
by  the  writer  as  changing  a  partial 
necrosis  of  bone  into  a  chronic  sup- 
purative cavity  of  bone  which  will 
constantly  discharge  from  one  or 
more  fistulas.  This  is  because  the 
edges  of  the  bone  are  separated  and 
cannot  heal,  just  as  any  other  wound 
with  separated  lips  cannot  heal. 
Bone  chips,  skin  grafts,  waxes,  and 
pastes  have  been  used  to  overcome 
this,  but  the  writer  affirms  that  pastes 
are  of  use  only  in  narrow  channel- 
like cavities,  and  that  the  following 
three  rules  are  paramount  for  good 
results:  1.  Open  broadly,  leaving 
periosteum  intact  as  much  as  pos- 
sible. 2.  Remove  all  diseased  tissue. 
3.  Leave  no  cavit}^  behind.  The 
bone    is    chiseled    away    till   perhaps 


half  its  circumference  is  gone.  The 
periosteum,  which  has  been  carefullj^ 
separated  and  conserved,  is  sutured 
and  allowed  to  fall  against  the  flat 
surface  of  chiseled  bone,  obviating 
any"  cavity.  The  periosteal  cavity 
may  in  some  cases  be  packed  with 
gauze  and  later  with  paste  for  a 
number  of  days.  The  external  wound 
is  closed  with  sutures  or  adhesive 
plaster  and  readily  heals.  Results  are 
still  better  in  the  tibia,  for  here  the 
whole  tibia  has  been  removed,  leaving 
the  periosteum  only  from  which  a 
new  tibia  has  formed.  Beck  (Surg., 
Gynec.  and  Obstet.,  Nov.,  1911). 

In  cases  in  which  the  bone  is  exten- 
sively diseased,  or  gangrenous  osteo- 
myelitis is  present,  or  when  through 
extensive  suppuration  the  patient's 
life  is  clearly  endangered,  amputation 
is  indicated.  This  is  especially  the 
case  w^hen  a  long  bone  is  implicated. 
In  such  a  case,  however,  the  bone 
should  be  removed  entire,  section  in 
its  continuity  being,  as  a  rule,  fol- 
lowed by  recurrence. 

Eight  cases  of  osteomyelitis  and 
tuberculosis  of  the  bones  in  which 
the  writer  performed  very  extensive 
resection  to  remove  all  the  diseased 
tissues.  A  satisfactory  restoration  of 
bone  having  occurred  in  all,  he  con- 
cludes that  the  fear  of  some  surgeons, 
that,  after  removal  of  a  large  portion 
of  bone,  a  permanent  defect  of  the 
bone  will  persist,  is  not  justified,  and 
that  more  radical  measures  will 
suffice  to  preserve  many  limbs  and 
to  prevent  a  corresponding  number 
of  amputations  or  deaths.  Berndt 
(Miinch.  med.  Woch.,  April  1,  1902). 

In  the  panosteosis  in  which  the 
Haversian  canals,  periosteal  and 
medullary  spaces  all  become  ossified, 
without  any  acute  stage,  there  is  no 
necessity  to  sacrifice  the  limb;  tre- 
phining will  drain  any  possible  col- 
lection of  pus,  and  if  the  pain  is  not 
intense  and  if  there  are  no  signs  of 
abscess  or  sequester  it  is  best  to 
temporize.     The  whole  process  may 
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heal  spontaneously,  or  if  an  abscess 
or  sequester  forms  it  can  be  treated 
as  it  develops.  This  form  of  chronic 
osteomyelitis  is  rare.  The  writer  has 
found  only  a  dozen  cases  on  record 
besides  the  one  he  records.  Marquis 
(Arch.  gen.  de  chir.,  July  25,  1909). 

In  acute  cases  affecting  the  body  of 
the  mandible  the  general  rule  for 
treatment  should  be  to  remove  the 
facial  wall  of  the  lower  jaw  through 
an  external  incision,  exposing  the  in- 
ferior dental  canal.  In  this  way  all 
large  marrow  spaces  are  opened,  the 
best  possible  drainage  obtained,  the 
firm  inner  wall  is  left  which  keeps 
the  jaw  in  shape,  and  an  opportunity 
is  given  to  retain  the  teeth.  This 
method  is  far  superior  to  incisions  in 
the  mouth.  The  gravity  of  the  dis- 
ease demands  radical  treatment  and 
leaves  us  little  choice  as  to  whether 
scars  should  be  left  or  not.  Germain 
(Jour.  Amer.  Med.  Assoc,  Sept.  18, 
1909). 

In  children  osteomyelitis  of  the 
long  bones  begins  in  the  ends  of  the 
diaphyses,  principally  in  the  weight- 
bearing  bones.  The  early  measures 
should  include  removal  of  bone  for 
purposes  of  drainage  only,  the  in- 
fected medulla  being  fully  uncovered 
without  doing  unnecessary  injury  to 
the  periosteum  or  endosteum.  Con- 
sidering the  power  of  regeneration  of 
periosteum  plus  endosteum,  early 
complete  resection  of  a  shaft  is  not 
advisable;  therefore,  total  resection 
later  should  be  reserved  for  cases  of 
total  necrosis.  Homans  (Annals  of 
Surg.,  March,  1912). 

RACHITIS. 

Rachitis,  or  rickets,  is  a  disease  of 
infancy  and  childhood  due  to  malnu- 
trition of  the  osseous  structures. 

SYMPTOMS.— Nocturnal  restless- 
ness, night-sweats  (especially  of  the 
scalp),  enlarged  abdomen,  and  phos- 
phaturia  are  the  early  symptoms  of 
this  affection.  The  joints  not  infre- 
quently become  painful,  and  the  child 
cries    when    roughly    handled.      The 


osseous  involvement  appears  soon 
afterward  and  consists  of  epiphysial 
enlargements,  of  which  the  end  of  the 
tibia,  radius,  the  ribs,  and  the  verte- 
br£e  are  the  most  frequent  seats.  The 
costal  disorder  is  followed  by  the 
deformity  usually  called  "pigeon- 
breast."  Beading  of  the  ribs,  also 
called  the  "rachitic  rosary,"  is  quite 
common.  The  frontal  eminences  and 
other  portions  of  the  facial  bony 
framework  are  often  enlarged ;  the 
fontanelles  are  frequently  patent  and 
the  growth  is  often  impaired.  Such 
children  are  usually  late  in  walking 
and  susceptible  to  catarrhal  affections 
of  the  entire  respiratory  tract,  nose, 
throat,  and  lungs. 

Four  hundred  consecutive  infants 
under  2  years  of  age,  medical  out- 
patients of  the  Infants'  Hospital, 
examined  for  evidence  of  rickets. 
Eighty  per  cent,  showed  more  or  less 
marked  signs.  A  rosary  was  pre- 
sented in  every  case;  it  was  the  only 
symptom  in  40  per  cent.  It  was  ac- 
companied by  one  other  symptom  in 
20  per  cent.  The  single  associated 
symptom  was  most  often  delayed 
dentition;  next,  enlargement  of  the 
cranial  eminences.  Delayed  dentition 
occurred  in  more  than  SO  per  cent. 
Large  fontanelle,  large  eminences,  re- 
traction at  the  diaphragm,  and  the 
enlargement  of  the  epiphyses  of  the 
extremities  were  each  present  in 
about  15  per  cent.,  but  were  symp- 
toms of  later  development.  Marked 
rachitic  deformities  were  rare.  Breast- 
milk  was  a  part  of  the  diet  in  43  per 
cent.,  and  formed  the  whole  in  18  per 
cent.  The  only  influence  acting  on 
all  alike  was  improper  hygienic  sur- 
roundings. Race  and  diet  are  unim- 
portant causes.  J.  L.  Morse  (Boston 
Med.  and  Surg.  Jour.,  Feb.  16,  1899). 

In  10  rachitic  infants  more  or  less 
separation  of  the  recti  muscles  was 
found  in  7  cases,  A  loss  of  tonicity 
on  the  part  of  the  muscular  system  in 
rickets    frequently    precedes    the    de- 
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velopment     of     the     bony     changes; 
hence,  separation  of  tlic  recti  muscles 
may  appear  as  an  early  symptom,  and 
has  been  noted  as  early  as  the  fifth 
month.     This  symptom  disappears  as 
the  disease  improves,  and  it  may  be 
one  of  the  last  to  disappear.    In  some 
cases   the   tonicity   of   the   abdominal 
■     walls    is    permanently    impaired,    and 
may     be     one     of     the     predisposing 
factors  toward  visceral  ptosis.     A.  P. 
Francine  (Arch,  of  Ped.,  Feb.,  1904). 
Of  the  inore  frequent  mistakes  in 
diagnosis,  one  is  the  failure  to  recog- 
nize  inflamm.atory    and    bloody    effu- 
sions under  the  periosteum,  and  this 
is  undoubtedly  the  cause   of  the  use 
of  the  term  acute  rickets.     Another  is 
mistaking  the   bone  changes   of  con- 
genital  syphilis  for  those   of  rickets, 
and  still  a  third  is  that  of  considering 
the  pseudoparalysis  of  rickets  as  es- 
sential    paralysis.       Infantile     scurvy 
may  complicate  rickets,  but  the  two 
conditions     are     distinct.       Children 
rarely  die  of  rickets  per  se;  some  in- 
tercurrent   disorder   is    the    cause    of 
death,    especially   lung   disorders.     J. 
W.  Van  Derslice   (Jour.  Amer.  Med. 
Assoc,  Oct.  IS,  1910). 
Deformity  of  the  spine  and  other 
bones  occurs  as  a  result  of  the  soften- 
ing.     Probably    the    most   pernicious 
effect  of  this  condition  is  its  influence 
upon  the  female  pelvis,  distortion  of 
which  when  adult  life  is  reached  im- 
pedes and  sometimes  totally  prevents 
parturition.       Sometimes    a    marked 
groove — Harrison's    groove — is    seen 
on  each  side  of  the  xiphoid  cartilage ; 
also  a  marked  depression  at  the  same 
place     called     funnel     chest    or    the 
trichter-breast  of  the  Germans.     It  is 
supposed  to  be  due  to  the  traction  of 
the  diaphragm  on  the  weakened  ribs. 
Abdominal  atony  and  distention  is 
an  important   feature   of  rickets:     It 
afifects     the     gastrointestinal     motor 
functions    both    as    to    excretion    and 
secretion;  it  interferes  with   the   cir- 
culation and  produces  passive  portal 
congestion;    it    produces     functional 


and  anatomical  alterations  in  respira- 
tion, and,  finally,  it  causes  eversion  of 
the  costal  arch.  Ewart  (Brit.  Med. 
Jour.,  Oct.  13,  1906). 

The  writer  describes  two  sorts  of 
digestive  troubles  in  patients  suffer- 
ing from  rickets:  the  one,  prodromic 
or  initiative,  usually  consists  of  recur- 
rent gastrointestinal  catarrh,  more 
rarely  of  a  spasmodic  dyspepsia  with 
repeated  vomitings;  the  other,  met 
with  in  confirmed  rickets,  consists  of 
a  special  form  of  atonic  dyspepsia, 
with  large,  flabby  abdomen.  A.  B. 
Marfan  (Presse  med.,  Nov.  18,  1908). 

Slight  anemia  is  the  rule  with 
rachitis,  and  the  blood-findings  on 
the  whole  are  characteristic,  though 
no  parallelism  with  the  severity  of 
the  case  can  be  said  to  exist.  The 
leucocytes  are  slightly  increased  in 
number;  all  the  mononuclear  forms 
are  increased  and  show  many  atypical 
shapes.  Myelocytes  are  found  in  the 
severe  forms,  and  the  nucleated  reds 
rnay  reach  extremely  high  propor- 
tions. Aschenheim  (Deut.  Archiv  f. 
kHn.  Med.,  Bd.  ex,  Nu.  5-6,  1912). 

ETIOLOGY  AND  PATHOLOGY. 

— The  predominating  features  are  that 
the  epiphysial  ends  of  the  bones  are 
thickened,  and  that  the  bony  tissue 
which  forms  is  deficient  in  lime-salts. 
Hyperemia  of  the  osteogenetic  tissues 
first  causes  growth  of  the  cartilage  at 
the  epiphysial  line,  which  becomes 
enlarged  and  irregular  in  histological 
structure.  The  bones  are  so  soft  that 
they  can  easily  be  cut,  and  the  liga- 
ments are  elongated.  When  curva- 
ture of  the  spine  ensues,  we  have 
scoliosis  (see  Spine,  Diseases  of)  or 
lordosis;  the  pelvis  may  also  become 
kypJiotic.  The  skull  may  become 
thinned :  a  condition  recognized  as 
craniotaljes,  and  its  enlargement  forms 
the  physical  basis  of  hydrocephalus 
(q.v.).  Many  of  the  deformities  con- 
sidered under  Orthopedic  Surgery  are 
due  primarily  to  rachitis. 
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There      are      four      characteristics 
which    distinguish    syphilitic    rickets: 
(1)  its  early  appearance;  it  is  either 
congenital     or     appears     during    the 
first  three  or  four  months  of  life,  and 
this     characteristic     the     writer    con- 
siders   the   most   important;    (2)    the 
predominance  of  cranial  lesions;   (3) 
the     usual     coincidence     of     a     very 
marked    anemia;     (4)     the    frequent 
presence  of  a  chronic  hypertrophy  of 
the  spleen,  which  he  considers,  like- 
wise, to  be  a  very  important  symp- 
tom.    Marfan  (La  Semaine  medicale, 
Oct.  2,  1907). 
Poverty,   unhyg-Ienic   surroundings, 
deficient  food,  artificial  infant  foods, 
dampness,    insufficient    exercise    and 
defective    ventilation,    etc.,    represent 
the  etiological  factors  which  environ- 
ment   procures.      Hence    the    greater 
prevalence     of     rickets     in     crowded 
cities,  especially  those  of  the  poorer 
countries  of  Europe,  and  among  our 
negro  population.     It  usually  appears 
as  soon  as  the  child  tries  to  walk,  and 
may     be     congenital.       Certain     rare 
cases   occur   in  young   adults,   which 
seem  to  be  due  to  a  somewhat  similar 

cause. 

Rachitis  and  osteomalacia  are  said 
to  be  rarely  found  in  Japan,  but  they 
are  not  uncommon.  In  the  summer 
of  the  3'ear  1906,  the  occurrence  of 
cases  similar  to  rachitis  in  Himi-gun 
of  Toyama  prefecture  was  reported 
by  the  authorities,  and  medical  men 
visited  the  region  to  study  them.  The 
number  of  cases  diagnosed  as  rachitis 
and  osteomalacia  exceeded  300.  I. 
Mashima  (Sei-I-Kwai  Med.  Jour., 
Sept.  30,  1909). 

Under  phj^siological  conditions  the 
amount  of  lime  taken  up  by  infants 
may  be  insufficient,  both  when  they 
are  nursed  and,  more  often,  when 
they  are  fed  artificially,  and  a  reduc- 
tion of  the  amount  of  lime  in  the 
milk  below  the  physiological  mini- 
mum is  productive  of  pathological 
changes  in  the  bones,  as  has  been 
shown    by    experiments    on    animals. 


Schabad    (Berl.   klin.   Woch.,   May  3, 
1909). 

Rachitis  is  a  disturbance  in  the 
lime  metabolism  leading  to  increased 
excretion  of  the  lime-salts  into  the 
intestine.  The  rachitic  bone  changes 
are  the  consequence  of  this  general 
metabolic  disturbance.  W.  Dibbelt 
(Manch.  med.  Woch.,  Oct.  11,  1910). 

Perversions  of  the  functions  of  some 
of  the  ductless  glands,  especially  the 
thymus  and  adrenals,  have  also  been 
thought  to  underlie  the  development 
of  the  disease. 

Attention  has  been  devoted  to  the 
rachitic  changes  of  the  bones  in 
tetany  of  children,  and  the  view  has 
been  expressed,  by  Kassowitz,  that 
the  tetanic  spasms  are  the  direct 
sequelae  of  the  rachitic  process  in  the 
bone.  It-  is  now  assumed  that  the 
two  phenomena  are  probably  directly 
related  to  the  changes  of  the  para- 
thyroids. A  study  of  the  question  led 
the  writer  to  conclude  that  an  im- 
portant part  among  the  non-nervous 
symptoms  of  the  general  disease, 
tetany,  is  played  by  chronic  affections 
of  the  osseous  system,  which  have 
not  so  far  been  sufficiently  appre- 
ciated, especially  in  adults.  Tetany 
must  accordingly  be  included  among 
the  affections  of  glands  having  an 
internal  secretion;  the  bone-marrow 
tissue  likewise  belongs  to  these 
organs.  Schueller  (Wiener  med. 
Woch.,  Nu.  38,  1909). 

A  quantitative  modification  of  the 
bone-marrow  is  the  essential  feature 
of  rickets.  The  qualitative  changes 
are  like  those  encountered  in  ordinary 
infections,  the  writer  states,  but  the 
remarkable  proliferation  of  the  bone- 
marrow  seems  to  be  specific  for 
rachitis.  The  bone-tissue  also  dis- 
plays a  tendency  to  evolutive  dys- 
trophy, which  is  also  evident,  al- 
though to  a  lesser  degree,  in  all  the 
tissues.  This  dystrophy  may  even 
involve  the  suprarenals,  thymus,  etc., 
but  the  anomalies  in  the  glands  may 
be  regarded  as  the  result  of  the 
nutritional     disturbance     responsible 
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for  the  bone  lesions,  rather  than  as 
themselves  the  cause  of  the  rachitis. 
V.    Hutinel    (Arch,   de   med.   des   enf., 
Feb.,  1910). 
TREATMENT.— In  the  treatment 
of    rachitis    the    tirst    essential    is    to 
make  a  positive  change  in  the  diet  of 
the  patient.    The  necessity  for  this  is 
not    always    appreciated.      It    is    cer- 
tainly  evident  that  as  the  child  has 
developed  the  disease  under  its  pre- 
vious diet  a  change  cannot  be  for  the 
worst,  and  will  probably  be  for  the 
better.      Fresh    and    nutritious    foods 
should  replace  the  ordinary  diet,  and 
all  prepared  foods  for  children  should 
be  strictly  avoided. 

A  study  of  2152  children  showed 
that  among  therh  rickets  occurred 
almost  exclusively  in  the  artificially 
fed  infants  unless  there  was  an  in- 
herited predisposition.  Breast  feed- 
ing is  not  an  absolute  protection 
against  the  affection,  but  it  renders 
the  children  more  resistant  to  its  in- 
roads. Siegert  (Jahrbuch  f.  Kinder- 
heilk.,  Bd.  lix,  Nu.  2,  1905). 

The  writer  has  sought  to  determine 
the  relation  of  the  incidence  of 
rickets  to  the  varying  conditions 
under  which  lactation  is  exercised 
and  to  the  duration  of  this  function. 
He  studied  200  children,  dividing 
them  into  four  classes,  according  to 
their  early  feeding:  (a)  Breast  feed- 
ing; reared  wholly  on  the  breast  for 
from  eight  to  twelve  months.  (&) 
Hyperlactation;  reared  wholly  or 
mainly  on  the  breast  for  over  twelve 
months.  (c)  Mixed  feeding;  partly 
on  the  bottle,  and  partly  on  the 
breast,  (d)  Bottle  feeding;  entirely 
on  the  bottle.  He  found  that  rickets 
was  appreciably  more  marked  among 
children  "breast  fed"  for  over  eight 
months  (including  those  with  hyper- 
lactation) than  among  other  children, 
and,  as  these  breast-fed  children 
were,  in  a  large  majority  of  cases, 
born  of  mothers  who  had  undergone 
greater  lactational  strain,  and  as  this 
lactational     strain     does     only    to     a 


slight  extent  predispose  the  infant  to 
rickets,  consequently  one  is  forced  to 
consider  the  composition  and  fitness 
of  the  maternal  milk  in  these  cases. 
A.  Dingwall-Fordyce  (Brit.  Med. 
Jour.,  April  28,  1906). 

The  diet  is  of  the  first  importance. 
In  breast-fed  children  it  becomes 
necessary  to  influence  the  mother  in 
such  manner  as  to  make  her  milk 
suitable  for  the  child.  In  many  of 
the  cases  it  becomes  necessary  to  sup- 
plement the  breast  by  suitable  artifi- 
cial foods.  As  the  lack  of  fats  has  so 
long  been  einphasized  as  a  causative 
factor,  there  is  danger  of  putting  too 
much  stress  on  this  phase  of  the  diet 
and  of  undoing  good  efforts  by  add- 
ing more  fat  than  can  be  handled  with 
advantage  by  the  child.  Good  hy- 
giene with  plenty  of  fresh  air  is  a 
prerequisite.  -No  diet  can  be  set 
down  that  can  be  recommended  in 
these  cases.  As  a  general  rule  cows' 
milk  should  be  given,  but,  as  these 
cases  occur  in  children  fed  on  the 
starchy  foods,  it  must  be  remembered 
that  the  stomach  will  need  much 
education  in  the  digestion  of  this 
food,  and  the  initial  use  of  milk  must 
be  in  very  attenuated  doses.  Ex- 
pressed beef  juice,  raw  eggs,  orange 
and  lemon  juice,  all  have  a  place  in 
the  dietary.  Van  Derslice  (Jour. 
Amer.  Med.  Assoc,  Oct.  15,  1?10). 

Codliver  oil  has  long  been  con- 
sidered as  most  useful.  There  is  no 
remedy  which  at  all  approaches  it  in 
efficiency.  It  should  be  given  inter- 
nally and  rubbed  into  the  skin  exter- 
nally. The  compound  syrup  of  the 
hypophosphites  and  lactophosphate 
of  lime  are  sometimes  of  service,  but 
codliver  oil  is  almost  a  specific. 

Phosphorus  dissolved  in  codliver 
oil  markedly  increases  the  retention 
of  calcium  in  rachitis.  The  writer's 
experiments  showed  that  codliver  oil 
increased  the  calcium  retention,  but 
considerably  less  than  when  given 
with  phosphorus,  and  also  that  inor- 
ganic    calcium,     when     given     with 
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phosphorus  dissolved  in  codliver  oil, 
was  retained  to  a  large  extent.  The 
writer,  therefore,  recommends  these 
three  remedies  for  the  treatment  of 
rachitis.  Schabad  (Zeit.  f.  klin.  Med., 
Bd.  Ixviii,  S.  94,  1909). 

The  writer's  observations  confirm 
Schabad's  conclusions  concerning  the 
specific  action  of  codliver  oil  upon 
the  metabolism  in  rachitis  and  the 
convulsions  so  often  associated  with 
rachitis.  Five  personal  cases  of 
rachitis  with  marked  craniotabes;  re- 
markable benefit  followed  the  daily 
administration  of  25  Gm.  (6^  drams) 
of  codliver  oil  for  three  to  six  weeks. 
Phosphorus  undoubtedly  enhances 
the  action  of  the  codliver  oil  when 
given  in  a  mixture  of  0.01  part  of 
phosphorus  to  250  parts  of  codliver 
oil,  a  teaspoonful  being  given  five 
times  a  day  to  the  severest  cases. 
Rosenstern  (Berl.  klin.  Woch.,  Bd. 
xlvii,  S.  822,  1910). 

The  disease  has  been  attributed  to 
lack  of  fresh  air ;  therefore,  hygienic 
measures,  such  as  outdoor  life  (the 
patient  being  wheeled  out  in  a  car- 
riage, if  need  be),  salt-water  bath- 
ing, and  residence  on  the  seashore, 
are  of  great  value,  but  unfortunately 
the  latter  is  seldom  within  the  means 
ol  the  patient. 

Rickets  is  essentially  a  disease  of 
temperate  and  cold  climates,  and 
almost  unknown  in  warm  regions, 
where  people  do  not  shut  themselves 
up  in  close  rooms;  the  writer,  there- 
fore, suggests  that  deficiency  of 
oxygen  may  be  an  important  factor 
in  its  causation. 

By  many,  a  deficiency  of  fat  is  ac- 
cepted as  a  cause.  Herter,  however, 
by  feeding  pigs  on  skim  milk  was 
unable  to  produce  rickets,  only  ob- 
taining a  mucoid  degeneration  of  the 
fat  of  the  adipose  tissue  when  carbo- 
hydrates also  were  deficient.  R.  G. 
Freeman  (Arch,  of  Fed.,  No.  4,  p. 
250,  1904). 

Rachitis  is  never  observed  in 
animals  or  children  living  in  freedom. 
It      develops      almost     inevitably     in 


monkeys  kept  in  captivity,  no  matter 
where.  It  is  never  observed  in  un- 
civilized peoples.  In  all  his  extensive 
research  the  writer  has  never  found 
any  evidences  of  rachitis  in  a  native 
African.  Hansemann  (Berl.  klin. 
Woch.,  Bd.  xliii,  Nu.  9,  1906). 

Experimentally  rickets  cannot  be 
caused  by  improper  feeding.  By  con- 
fining young  dogs  and  depriving  them 
of  exercise,  rickets  was  invariably  in- 
duced by  the  writer,  and  that  al- 
though their  diet  was  beyond  suspi- 
cion, the  air  which  they  breathed 
pure,  and  their  kennels  were  kept 
scrupulously  clean,  whereas  control 
animals  allowed  exercise,  but  other- 
wise similarly  treated,  did  not  become 
affected.  Examination  of  the  condi- 
tions under  which  rachitic  children 
are  reared  reveals  one  constant  and 
invariable  factor  in  their  lives,  namely, 
confinement.  Alike,  then,  on  clinical 
and  experimental  grounds,  the  writer 
concludes  that  confinement,  with  con- 
sequent lack  of  exercise,  is  the  main 
factor  in  causing  the  disease.  It  is 
possible  that  there  may  be  a  toxin 
responsible  for  the  immediate  results, 
but  without  lack  of  exercise  this 
toxin  will  not  produce  any  injurious 
effects.  L.  Findlay  (Brit.  Med.  Jour., 
July  4,  1908). 

The  presence  of  iodine  in  codliver 
oil,  and  also  in  the  internal  secretion 
of  the  thyroid,  suggested  the  use  of 
thyroid  gland.  In  the  few  instances 
in  which  it  has  been  tried  so  far,  it 
seemed  to  prove  very  beneficial  (see 
vol.  i,  p.  749).  Thymus  gland  and 
adrenal  gland  have  also  been  tried, 
but  with  less  pronounced  benefit. 

The  writer  obtains  the  best  results 
in  rickets  by  a  combination  of 
nucleinic  acid  and  its  salts,  especially 
the  sodium  salt,  with  the  glycerophos- 
phates of  calcium.  Sittler  (Miinch. 
med.  Woch.,  July  16,  1907). 

To  forestall  or  prevent  the  occur- 
rence of  deformities  and  to  correct 
them  the  child  should  be  kept  off  its 
feet  and  splints  or  apparatus  applied. 
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Splints  of  the  simplest  character,  such 
as  those  made  of  pasteboard  and 
bandaged  on,  are  of  considerable 
service.  Simple  supports  for  the 
back  are  also  valuable.  If  the  disease 
is  marked,  deformities  will  occur, 
even  though  the  child  does  not  stand 
on  its  feet. 

Two  measures  are  of  great  value  in 
the  treatment  of  abdominal  atony  of 
rickets:  1.  Massage  of  the  abdomen, 
which  invigorates  the  muscles,  re- 
duces the  distention,  disperses  vis- 
ceral congestion,  and  assists  respi- 
ration. 2.  The  use  of  an  elastic 
abdominal  belt;  this  is  automatic, 
gives  lateral  support  to  the  weak 
abdominal  parietes,  improves  the  dis- 
tribution of  the  blood,  and  corrects 
the  apparent  oligemia,  and  is  of  ^the 
greatest  assistance  to  the  respiration. 
Above  all,  it  stimulates  the  growth  of 
the  abdominal  muscles.  Ewart  (Brit. 
Med.  Jour.,  Oct.  13,  1906). 

The  changes  in  the  bones  and  the 
muscular  atrophy  are  to  be  prevented 
if  possible  by  suitable  gymnastics  and 
by  stimulation  of  the  circulation  with 
regulated  massage  and  baths.     After 
the     condition     has     developed,     the 
methods  must  be  somewhat  different. 
If   the    stools   are   loose   and   contain 
mucus,    massage    is    contraindicated. 
When  there  is  constipation  with  me- 
teorism,    abdominal    massage    should 
be  started,  and  this  is  especially  true 
in  those  cases  where  there  are  weak- 
ness   and   atrophy   of   the    abdominal 
muscles.     Besides  having  an  influence 
upon    the    abdominal    muscles,    such 
massage     regulates     peristalsis     and 
improves  the  secretory  powers  of  the 
stomach     and     intestines.       Physical 
therapy  also  improves  the  function  of 
the    skin;    by    thermic    stimulation    a 
prompt  reaction  of  the  capillaries  is 
obtained.     The  air  bath  is  suggested 
as  an  important  therapeutic  measure. 
At  first  its  duration  is  from  three  to 
four   minutes,    and    this    is    gradually 
increased     during    the     course    of     a 
month  to  half  an  hour.     It  is  to  be 
followed  by  a  vigorous  rubbing,  until 


the  skin  is  red.  During  the  summer 
it  may  be  given  out  of  doors,  in  a 
place  which  is  protected  from  the 
wind.  If  possible,  sunlight  should  be 
a  part  of  the  air  bath.  By  this 
method  the  secondary  anemia  of 
rickets  is  most  speedily  cured.  Kirch- 
berg   (Der  Kinderarzt,  Dec,  1911). 

OSTEOMALACIA  (MOLLITIES 
OSSIUM). 

This  is  a  softening  of  the  bones  in 
adults  which  occurs  most  frequently 
in  nursing-women. 

SYMPTOMS.— The  early  symp- 
toms of  this  disease  are  often  obscure, 
the  pain  and  muscular  weakness  com-, 
plained  of  often  leading  to  a  diagnosis 
of  rheumatism  or  suggesting  some 
disease  of  the  spinal  cord.  The  pro- 
gressive softening  of  the  bones,  how- 
ever, soon  leads  to  deformities,  which 
gradually  increase  in  degree  and  ex- 
tent. The  bones  of  the  spinal  column 
and  the  pelvis  suffer  most,  the  latter 
giving  rise  to  great  decrease  in  the 
pelvic  diameters  and  the  former  lead- 
ing to  decrease  in  height.  The 
patient  assumes  a  waddling  gait 
through  the  pelvic  changes.  Frac- 
ture of  the  long  bones  from  muscular 
action  is  often  observed.  Death  is 
usually  due  to  exhaustion  or  pul- 
monary disease.  In  rare  cases  the 
disease  becomes  arrested. 

DIAGNOSIS. — While  rheumatism 
may  be  suggested  early  in  the  history 
of  a  given  case,  a  diagnostic  point  of 
importance  soon  supervenes  to  indi- 
cate the  true  nature  of  the  trouble, 
namely,  the  numerous  painful  areas. 
The  sex  of  the  patient,  the  possible 
presence  of  pregnancy,  the  presence 
of  lime-salts  in  the  urine,  and  the 
peculiar  deformities  witnessed,  all 
serve  to  identify  the  affection. 

ETIOLOGY.— The  disease  is  al- 
most   always    observed    in    women. 
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Fehling  has  wrongly  asserted  that  it 
never  occurs  in  men.  Though  most 
authorities  state  that  it  does  not  at- 
tack childhood,  it  has  been  observed 
as  early  as  the  twelfth  year. 

Case  in  boy  12  years  of  age  who 
was  suddenly  seized  with  a  pain  in 
the  left  leg.  There  were  no  local 
manifestations,  but  the  constitutional 
symptoms  of  fever  were  well  marked. 
His  temperature  ranged  as  high  as 
105°,  and  was  accompanied  by  a  rapid 
pulse  and  marked  delirium.  A  slight 
redness  appeared  over  the  upper  ex- 
tremity of  the  left  tibia.  All  the 
symptoms  of  inflammation  increased 
and  an  incision  was  made  over  this 
area,  demonstrating  a  quantity  of  pus 
beneath  the  periosteum.  This  opera- 
tion relieved  all  of  the  more  violent 
symptoms,  but  in  a  few  days  indura- 
tion and  redness  appeared  over  the 
end  of  the  tibia,  and  incision  was 
made  near  the  inner  malleolus. 
Another  opening  was  made  near  the 
middle  of  the  shaft.  The  sinuses 
persisted  and  a  more  extensive  op- 
eration was  undertaken;  the  entire 
medullary  canal  was  opened  and 
curetted.  A  rapid  recovery  ensued. 
S.  L.  Taylor  (L.  I.  Med.  Jour.,  April, 
1912). 

It  is  usually  ascribed  to  defective 
osseous  nutrition,  through  disorder 
of  the  trophic  nerves,  to  deficiency  of 
lactic  acid,  and  to  disease  of  the 
genital  apparatus ;  but  none  of  these 
may  be  said  to  have  been  positively 
demonstrated. 

For  the  present  we  must  be  con- 
tent with  one  fairly  well  established 
fact,  namely,  in  osteomalacia  there  is 
a  collection  of  acid  products  in  the 
body,  in  virtue  of  which  the  calcium 
phosphate  of  the  bones  is  dissolved 
and  eliminated.  Whether  this  hyper- 
acidity is  caused  by  a  germ  or  some 
other  influence  we  are  as  yet  unable 
to  say.  Bernstein  (Roussky  Vratch, 
Sept.  1,  1907). 

The  writers  have  previously  been 
led,   by    a   study    of    the    etiology    of 


osteomalacia,  to  the  conclusion  that 
the  starting  point  of  the  disease  is  an 
increased  catabolism  of  bony  tissue 
due  to  a  need  of  calcium  salts  else- 
where. The  tendency  of  physio- 
logical activity  to  overproduction 
which  is  responsible  for  the  produc- 
tion of  antitoxins  and  acquired  im- 
munity is  also  an  important  factor  in 
osteomalacia  in  leading  to  the  long- 
continued  increased  catabolism  of 
calcium  after  the  original  need  has 
ceased.  The  present  communication 
concerns  a  rare  case  of  non-puerperal 
osteomalacia  which  offers  an  oppor- 
tunity to  test  the  soundness  of  the 
theory.  The  condition  was  one  of 
osteomalacia  following  the  appear- 
ance of  multiple  bony  tumors.  A 
complete  metabolism  experiment  of 
ten  days'  duration,  in  which  the 
intake  and  outgo  of  nitrogen,  cal- 
cium, magnesium,  sulphur,  and  phos- 
phorus was  determined,  showed  a 
definite  loss  of  calcium  and  retention 
of  all  other  elements.  The  retention 
of  sulphur  and  magnesium  was 
greater  in  proportion  than  that  of 
nitrogen  and  corresponded  to  a 
growth  of  tissue  richer  in  these  ele- 
ments than  any  of  the  soft  tissues — a 
tissue  such  as  bone.  The  retention, 
moreover,  taken  together  with  the 
loss  of  calcium,  is  in  accord  with  the 
conception  of  osteomalacia  as  a  proc- 
ess in  which  the  bone  is  undergoing 
metabolism,  but  in  which  the  new 
bone  laid  down  is  an  osteoid  tissue 
poor  in  lime-salts,  but  richer  than 
normal  in  magnesium.  The  bony 
tumors  preceding  the  osteomalacia 
supported  the  conception  that  the 
starting  point  of  the  disease  can 
usually,  if  not  always,  be  traced  to  a 
demand  for  calcium  salts,  while  the 
continued  excretion  of  an  excess  of 
calcium  when  the  bones  really  need 
this  element  suggests  the  importance 
of  the  physiological  tendency  to 
overproduction  in  bringing  about  the 
softening  of  bone.  McCrudden  and 
Fales  (Arch,  of  Int.  Med.,  March, 
1912). 
PATHOLOGY.— The  morbid  ana- 
tomical   changes    observed   in   osteo- 
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nialacia  are  not  always  the  same.  In 
some  cases  bone  absorption  is  the 
chief  element;  in  others  the  disap- 
pearance of  earthy  salts ;  but  deca!- 
cihcation  appears  to  be  the  earlier 
process. 

In  osteomalacia  there  is  at  first  a 
decalcification  of  the  bony  tissue;  the 
calcium  is  in  part  replaced  by  mag- 
nesium, but  probably  chiefly  by  an 
organic  substance  rich  in  sulphur, 
poor  in  phosphorus,  similar  to,  but 
not  exactly  like,  the  normal  organic 
matrix.  If  castration  is  performed 
during  this  period,  the  decalcification 
process  is  checked,  and  what  has  been 
lost  is  replaced.  Neumann's  work 
has  shown  that  if  the  condition  has 
lasted  until  it  is  very  severe  the  de- 
calcification process  finally  comes  to 
,  an  end,  but  that,  after  this,  castra- 
tion does  not  restore  the  normal 
calcium  metabolism.  Goldthwait, 
Painter,  Osgood,  and  McCrudden 
(Amer.  Jour,  of  Physiol.,  Nov.  1, 
1905). 

The  writer  examined  histologically 
the  bones  of  4  victims  of  osteo- 
malacia, 1  man,  and  2  women  who 
died  of  intercurrent  affections  in  ad- 
vanced life.  The  skeletons  were  so 
soft  that  artificial  decalcification  was 
not  required.  He  found  only  islands 
of  calcified  bone  substance.  The 
osseous  trabeculcC  were  traversed  by 
canals  filled  with  fibrous  substance 
rich  in  vessels.  There  were  three 
types  of  medulla:  lymphoid,  fibrous, 
and  fatty;  of  these  the  fibrous 
predominated.  The  bone-corpuscles 
found  in  the  ossified  portions  showed 
elongation  toward  the  periphery  of 
the  islands,  their  shape  being  pre- 
served only  at  the  center.  In  the 
uncalcified  portions  the  structure  con- 
sisted of  fibrous  tissue  in  large 
parallel  bundles.  Baggio  (Archivio 
per  le  Scienze  Mediche,  xxxi.  No.  6, 
1908). 

As  the  morbid  process  progresses 
the  organic  portions  are  absorbed.  In 
the  long  bones  the  medullary  cavity 
is  found  enlarged,  and  the  whole  bone 


more  cancellous,  and  as  the  disease 
advances  the  periosteum  is  stripped 
off,  and  a  number  of  openings  are 
seen,  from  which  a  clear  fluid  exudes. 
Fehling  regards  increased  vascularity 
and  friability  of  the  ovaries  as  char- 
acteristic of  the  disease,  and  a  hyaline 
degeneration  of  the  arteries  has  been 
observed.  A^"inckel  and  Kleinwachter 
deny  that  these  changes  are  charac- 
teristic. There  is  a  growing  tend- 
ency, however,  to  attribute  the  dis- 
ease to  some  disturbance  of  the 
ovaries. 

The  aggravation  of  the  symptoms 
during  menses  and  pregnancy  is  cer- 
tainly due  to  the  increase  in  size  and 
augmented  secretion  of  the  ovaries, 
although  the  ovaries  themselves  are 
not  directly  responsible  for  the  osteo- 
malacia. Besides  removal  of  these 
organs,  phosphorus  and  suprarenal 
preparations  and  ovarian  antibodies 
are  logically  indicated  in  treatment. 
In  a  recent  case  a  Ill-para  of  27, 
eight  months  pregnant,  presented 
symptoms  of  osteomalacia.  Castra- 
tion was  advised,  but  refused.  After 
the  childbirth  the  symptoms  sub- 
sided, but  returned  again  at  the  next 
pregnancy  in  so  severe  a  form  that 
the  ovaries  had  to  be  removed.  To 
insure  completeness  the  tubes  were 
resected  at  the  same  time.  The  ex- 
pected abortion  did  not  occur,  and 
seven  months  later  a  normal  child 
was  delivered.  The  symptoms  of 
osteomalacia  subsided  immediately 
after  the  castration,  Cramer  (Miinch. 
med.  Woch.,  April  13,  1909). 

TREATMENT.  —  Phosphorus, 
which  is  of  no  particular  value  in 
rickets,  is  sometimes  very  eft'ective  in 
this  disease.  The  most  successful 
method  is  that  of  Kasminski,  who 
gives  it  with  codliver  oil.  He  first 
gives  2  teaspoonfuls  a  day  of  a 
mixture  containing  %  grain  (0.021 
Gm.)  of  phosphorus  and  3  ounces  (90 
Gm.)  of  codliver  oil.     He  then  grad- 
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ually  increases  the  daily  dose  until  6 
teaspoonfuls  are  taken  daily,  the 
patient  being  closely  watched.  The 
mouth  must  be  kept  scrupulously 
clean.  The  treatment  lasts  from  four 
to  fourteen  months. 

Mosengeil  in  1874  first  used  phos- 
phorus in  these  cases,  and  Sternberg 
in  1892  published  an  account  of 
several  which  he  had  cured  by  its 
prolonged  administration.  The  result 
is  not  always  satisfactory,  especially 
in  first  cases  during  pregnancy,  and 
sometimes  apparently  severe  cases 
do  much  better  than  milder  ones. 
The  dose  is  i/i2o  to  %o  grain  (0.0005 
to  0.001  Gm.)  per  day  to  begin  with, 
but  up  to  yi2  grain  (0.0054  Gm.)  may 
be  given  with  care,  and  best  dis- 
solved in  codliver  or  almond  oil. 
If  phosphorus  fails,  oophorectomy 
should  be  resorted  to.  Littauer 
(Therap.  Monats.,  March,  1900). 

The  non-puerperal  form  of  osteo- 
malacia, the  osteomalacia  senilis  and 
tarda,  is  not  rare  and  deserves  to  be 
better  known.  Osteomalacia  senilis 
and  tarda  is  curable  by  phosphorus 
in  almost  all  cases  if  the  treatment 
is  maintained.  Castration  should  not 
be  performed  in  such  cases  with- 
out trying  previously  an  energetic 
and  long-continued  treatment  with 
phosphorus.  H.  Curschmann  (Med. 
Klinik,  Oct.  8,  1911). 

Another  method  tending  to  favor- 
ably influence  the  disease  is  removal 
of  the  ovaries,  as  proposed  by  Feh- 
ling.  This  has  frequently  been  fol- 
lowed by  success. 

Two  cases  of  osteomalacia  cured  by 
castration.  The  first  case  was  oper- 
ated upon  in  1892,  thirteen  years 
earlier;  the  second  in  1903,  two  years 
earlier;  both  had  been  suffering  for 
many  years,  but  recovered  com- 
pletely. Immediately  after  the  cas- 
tration, the  writer  applied  an  exten- 
sion apparatus  and  thereby  obtained 
an  increase  of  8  cm.  in  the  length  of 
his  patients.  Both  had  the  puerperal 
form  of  the  disease,  and  in  one  he 


had  performed  a  Csesarean  section. 
Seeligman  (Miinch.  med.  Woch.,  Nu. 
19,  1905). 

Case  of  osteomalacia  cured  by 
removal  of  the  sound  ovaries  through 
the  vagina.  One  year  later  monthly 
hemorrhages  appeared  resembling 
menstruation  and  the  symptoms  of 
osteomalacia  recurred.  The  bleeding 
was  traced  to  a  polypus  in  the  uterus; 
after  its  removal  the  hemorrhages 
ceased  and  the  symptoms  of  osteo- 
malacia subsided  also.  Theilhaber 
(Zentralbl.  f.  Gynak.,  Bd.  xxx,  Nu.  5, 
1906). 

Case  of  a  woman  of  41  who  had 
borne  eight  children,  osteomalacia 
developing  after  her  sixth  delivery. 
She  was  treated  with  milk  from  a  cas- 
trated goat,  with  marked  benefit,  but 
this  improvement  was  temporary,  the 
symptoms  returning  after  several 
weeks.  The  ovaries  were  then  re- 
moved, and  a  complete  cure  followed. 
Stern  (Zeit.  f,  Geburtsh.  u.  Gynak., 
Bd.  Ixviii,  Nu.  1,  1911). 

When  removal  of  the  ovaries  and 
uterus  cannot  be  carried  out,  preg- 
nancy should  be  avoided,  since  child- 
bearing  tends  greatly  to  aggravate 
the  disease.  In  non-puerperal  osteo- 
malacia considerable  improvement 
has  resulted  from  epinephrin  injec- 
tions.   (See  also  page  772,  vol.  i.) 

In  addition  to  the  old  palliative 
methods,  by  means  of  baths,  iron, 
iodides,  etc.,  we  now  have  the  phos- 
phorus treatment  and  the  removal  of 
the  ovaries  or  even  Porro's  operation. 
The  operative  treatment  of  osteo- 
malacia is  as  yet  not  sufficiently 
developed  to  allow  definite  conclu- 
sions. Phosphorus  is  undoubtedly  of 
great  value  in  the  treatment  of  the 
disease.  The  operation  of  choice  is 
oophorectomy.  It  was  discovered 
accidentally  that  the  removal  of  the 
ovaries  produces  a  marked  and  rapid 
improvement  in  all  the  symptoms  of 
osteomalacia.  The  removal  of  these 
organs,  according  to  Fehling,  induces 
a    set   of    inverse    changes    to    those 
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which  characterize  osteomalacia.  Cu- 
ratulo  and  Jarulli  conclude  from  their 
study  of  the  subject  that  the  ovaries 
must  secrete  some  substance  which 
favors  the  oxidation  of  organic  phos- 
phorus compounds  in  the  body. 
Bernstein  (Roussky  Vratch,  Sept.  1, 
1907). 

Case  of  non-puerperal  osteomalacia 
in  a  woman  of  36.  The  first  symp- 
toms had  been  observed  at  the  age 
of  16  after  a  nervous  shock,  and  were 
ascribed  to  a  nervous  origin  until  the 
girl  became  quite  crippled  with 
several  spontaneous  fractures.  Im- 
mobilization for  a  year  and  a  half 
induced  some  improvement,  but  two 
years  later  nervous  stress  and  over- 
work were  followed  by  recurrence 
and  exaggeration  of  the  symptoms  of 
osteomalacia.  After  two  years  in  bed 
and  failure  of  all  other  measures, 
suprarenal  extract  was  given  accord- 
ing to  Bossi's  technique.  By  the 
thirtieth  injection  great  improve- 
ment was  manifest,  and  in  time  the 
entire  syndrome  was  arrested,  the 
bones  were  apparently  restored  to  ap- 
proximately normal,  all  pains  ceased, 
and  almost  complete  functional  capac- 
ity was  restored.  From  eight  to  ten 
injections  were  made  each  month,  in 
single  doses  of  1  c.c.  Not  a  trace  of 
injury  from  the  suprarenal  treatment 
has  been  discovered  in  this  case.  The 
author  is  inclined  to  ascribe  its  effect 
to  an  influence  arresting  the  decalcifi- 
cation of  the  bones  which  he  regards 
as  the  essential  process  in  osteo- 
malacia, both  this  and  rachitis  rep- 
resenting practically  the  same  proc- 
ess, differing  only  in  the  age  at  which 
it  occurs.  L.  Bernard  (Presse  med., 
Nov.  20,  1909). 

Case  of  osteomalacia  in  which  in- 
jections of  adrenalin  cured  the 
patient  in  a  short  time.  From  0.25  to 
0.6  c.c.  (4  to  10  minims)  of  the  com- 
mercial 1:1000  solution  was  injected 
daily.  After  a  total  dose  of  3.95  c.c. 
(64  minims)  the  patient  could  sit  up 
in  bed  and  even  walk  short  distances, 
though  formerly  she  was  bedridden 
and  the  slightest  motion  caused  in- 
tense    pain.       The     injections     were 


continued  until  the  patient  had  re- 
ceived, all  in  all,  5.S  c.c,  (90  minims). 
She  is  now  completely  restored  to 
health.  No  after-effects  were  ob- 
served except  a  transient  tremor  and 
palpitation  of  the  heart  after  the 
larger  doses.  No  other  drugs  were 
given  except  phosphorus  in  codliver 
oil  after  convalescence.  Kownatzki 
(Miinch.  med.  Woch.,  July  19,  1910). 

Among  the  less  effective — though 
valuable  —  methods  are  long-con- 
tinued warm  baths,  salt  baths,  bone- 
marrow,  and  chloroform, — though  the 
last  has  hardly  been  sufficiently  tried 
to  merit  confidence. 

FRAGILITAS  OSSIUM. 

The  term  "fragilitas  ossium"  is  at- 
tributed to  abnormal  brittleness  of 
the  bones,  due  mainly  to  rarefaction, 
and  predisposing  the  sufferer  to  frac- 
tures under  the  influence  of  slight 
traumatism,  falls,  and  occasionally 
without  assignable  cause.  Successive 
fractures  of  many  bones  may  thus 
occur;  but,  rapid  recovery  ensuing, 
the  only  result  is  gradually  increasing 
deformity  of  the  patient  as  a  whole 
and  the  gradual  loss  of  ambulatory 
powers. 

Multiple  fractures  may  occur  during 
intra-uterine  life  or  in  infancy. 
Nothing  is  known  as  to  the  etiology 
of  the  condition,  except  that  there  is 
a  strong  element  of  heredity.  The 
number  of  fractures  which  may  occur 
in  one  subject  is  surprising;  in  one 
case  113  were  counted.  In  newborn 
children  with  the  disease  there  is 
generally  a  combination  of  old  frac- 
tures, united  and  partly  united,  and  of 
loose  recent  fractures.  Where  frac- 
tures occur  after  birth,  union  is 
generally  good  and  rapid.  The  long 
bones  are  the  ones  chiefly  broken, 
and  the  thigh  most  often.  The 
shoulder-blades,  skull,  pelvis,  and 
spinal  column  are  apparently  exempt. 
Lovett  and  Nichols  (Brit.  Med.  Jour., 
Oct.  13,  1906). 
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Case  in  which  the  Roentgen  rays 
showed  that  18  fractures  had  occurred 
in  the  course  of  two  years.  The 
patient  was  a  girl  of  6  whose  older 
sister  displayed  the  same  tendency 
to  abnormal  fragility  of  the  bones. 
The  fractures  occurred  symmetrically. 
Matsuoka  (Deut.  Zeit.  f.  Chir.,  April, 
1909). 

Case  of  fragilitas  ossium  in  a  man 
aged  67.  On  rising  from  his  chair  at 
the  dinner  table,  the  patient  was 
seized  with  sudden  pain  in  the  leg 
between  the  knee  and  hip;  the  family 
physician  diagnosed  fracture  at  about 
the  junction  of  the  middle  and  upper 
third  of  the  left  femur.  Two  months 
later,  while  lying  quietly  on  his  back 
in  bed,  the  man  was  again  seized 
■  with  violent  pain  accompanying  frac- 
ture of  the  opposite  limb  at  about  the 
same  location,  due  to  muscular  con- 
traction exerting  its  influence  on 
bone  unduly  brittle;  this  fracture, 
also,  was  treated  in  splints  with  ex- 
tension, but  without  the  slightest 
union  whatever.  It  was  not  until  the 
second  fracture  had  occurred  that  it 
was  possible  to  diagnose  the  condi- 
tion as  fragilitas  ossium.  Thomas 
(Texas  State  Jour.  Med.,  Jan.,  1910). 

Blue  sclerotics  as  a  sign  of  brittle 
bones  were  noted  by  the  writer  in  3 
cases.  Of  13  individuals  in  the 
patient's  family  who  had  blue  sclero- 
tics, 9  gave  a  history  of  having  had 
fractures;  in  7  these  were  multiple. 
In  not  a  single  member  of  the  family 
in  which  the  sclerotics  were  normal 
was  there  a  history  of  fracture.  Blue 
sclerotics,  as  Buchanan  has  shown, 
indicate  a  deficiency  of  fibrous  tissue 
in  the  cornea.  H.  Burrows  (Brit. 
Med.  Jour.,  July  1,  1911). 

ETIOLOGY.— In  the  majority  of 
cases  fragilitas  ossium  is  an  inherited 
dyscrasia  the  origin  of  which  is  still 
unknown.  It  is  at  times  associated  with 
malignant  growths,  syphilis,  rickets, 
general  paralysis,  locomotor  ataxia,  and 
after  injuries  involving  lowered  nutri- 
tion of  the  bony  structures  through  long 
confinement  in  bed. 


TREATMENT.— Once  recognized, 
prophylactic  measures  calculated  to 
avoid  traumatism  and  other  fracture- 
causing   factors    are    alone    indicated. 

In  two  children  one  had  had  6  frac- 
tures and  one  7  as  a  result  of  slight 
falls;  the  bone  healed  readily  and 
rapidly,  with  perfect  consolidation. 
In  2  other  cases,  sisters,  about  20 
years  old,  1  had  fractured  her  leg  or 
arm  10  times  between  the  ages  of  5 
and  16,  the  other  11  times  before  she 
was  12.  These  two  patients  seem  to 
have  outgrown  the  tendency  to  frac- 
tures. They  took  calcium  phosphate 
and  codliver  oil  systematically,  with 
special  regard  to  hygiene,  and  are 
now  apparently  in  good  health. 
Broca  (Revue  de  chir.,  vol.  xxv,  No. 
12,  1906). 

BONE  TUBERCULOSIS. 

This  name  is  applied  to  a  chronic 
tuberculous  inflammation  of  the 
osseous  structures,  which  may  be 
diffuse  or  local,  superficial  or  deep. 
Its  specific  character  is  due  to  the 
tubercle  bacillus.  It  attacks  cancel- 
lous bony  tissue,  the  compact  usually 
remaining  immune.  Thus,  when  the 
vertebrse  are  attacked  it  is  the  bodies 
that  are  involved,  not  the  laminse  or 
various  processes.  Though  injury 
often  plays  a  conspicuous  part  in  its 
commencement,  it  is  only  a  contrib- 
utory factor  which  provides  a  suit- 
able nidus  or  soil  in  which  the 
tubercle  bacillus  develops  and  pro- 
duces its  destructive  effects.  It  is  a 
curious  fact  that  the  affection  does 
not  appear  to  start  from  severe  in- 
juries, but  from  slight  ones  that  cause 
but  little  disability  at  the  time  of 
their  reception. 

SYMPTOMS.— The  onset  of  bone 
tuberculosis  is  often  extremely  insid- 
ious, and  it  may  be  only  after  con- 
siderable time  that  the  symptoms 
become    at    all     marked.       For    this 
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reason  early  diagnosis  of  the  disease 
is  often  difficult.  Pain  in  the  affected 
region,  stiffness  of  the  overlying 
muscles  and  of  the  nearest  joint, 
localized  tenderness  to  pressure,  and 
slight  increase  of  local  temperature 
constitute  the  first  series  of  symp- 
toms observed.  The  pain  is  deep- 
seated,  but  not  sharp ;  the  tissues  may 
feel  boggy  and  are  sometimes  slightly 
tumefied,  owing  to  interference  with 
the  circulation,  as  indicated  by  the 
enlargement  of  superficial  veins  occa- 
sionally observed.  As  long  as  the  in- 
flammatory process  is  in  its  incipi- 
ency,  the  general  health  does  not 
suft'er.  As  soon  as  the  bone-tissues 
begin  to  disintegrate,  however,  and 
pus  and  tuberculous  deposits  are 
formed,  and  caseation  occurs,  the 
local  manifestations  become  decidedly 
more  marked  and  general  symptoms 
appear  and  slowly  increase :  The 
pain  is  much  greater ;  pus-channels 
and  fistulse  are  formed.  When  the 
purulent  products  are  evacuated 
through  the  latter,  however,  the 
general  health  may  become  improved. 
The  fact  that  the  disease  may  be 
arrested  by  removing  the  foci  of  in- 
fection indicates  the  pathogenic  in- 
fluence of  the  local  process  upon  the 
general  organism.  The  vertebrae,  the 
upper  end  of  the  femur,  the  bones  of 
the  hands  and  feet,  and  the  elbows  are 
the  regions  most  frequently  involved. 
Under  Spine,  Diseases  of;  Hip-joint 
Disease,  and  Joints,  Diseases  of,  this 
important  subject  is  fully  treated 
respecting  the  parts  named.  The 
spina  vcntosaoi  the  fingers  is  a  tuber- 
culous disorder. 

Study  of  the  records  of  22,233  cases 
of  tuberculous  bone  and  joint  disease. 
In  39.1  per  cent,  the  localization  was 
in  the  spine;  in  31.4  per  cent,  in  the 
hip,  and  the  remaining  29.5  per  cent. 


was  divided  among  the  knee,  ankle, 
elbow,  wrist,  and  shoulder  in  the 
order  named,  the  knee  being  involved 
in  1827  cases  and  the  ankle  in  919 
cases.  Terry  and  Allison  (Amer. 
Jour,   of  Orthop.   Surg.,  April,   1907). 

In  some  cases  the  characteristic 
symptoms  are  totally  absent,  even 
though  the  disease  is  steadily  ad- 
vancing; indeed,  months  often  elapse 
before  the  tumefaction  is  sufficiently 
large  to  attract  attention. 

Tuberculous  foci  in  bones,  when  no 
sequestra  are  formed,  may  heal  spon- 
taneously ,but  in  the  presence  of  such 
the  parts  never  undergo  resolution. 
Of  314  cases  studied  by  Riedel 
nearly  46  per  cent,  were  devoid  of 
sequestra.  These  may  be  discovered 
by  means  of  the  X-ray  or  a  probe 
through  a  fistulous  opening.  The  ex- 
tent and  origin  of  these  tuberculous 
sinuses  can  be  well  determined  by  in- 
jecting them  with  bismuth  subnitrate 
suspended  in  vaselin,  as  suggested  by 
E.  G.'Beck,  and  then  having  a  radio- 
graph taken.  The  injected  bismuth 
shows  a  very  distinct  shadow  follow- 
ing the  course  of  the  sinus.  The 
prognosis  depends  upon  the  ease  with 
which  operative  proceedings  can  be 
resorted  to  and  the  general  care 
which  can  be  given  the  patient. 

DIAGNOSIS.— The  slight  general 
manifestations,  especially  the  unim- 
portant temperature  changes;  the 
local  tenderness  and  enlargement, 
which  in  the  case  of  fingers  is  some- 
times considerable  before  actual  suf- 
fering is  induced ;  coupled  with  the 
general  appearance  of  the  patient  and 
a  family  history  of  tuberculosis, 
usually  facilitate  recognition  of  the 
true  nature  of  the  affection.  The  use 
of  Koch's  tuberculin  for  diagnostic 
purposes  by  injection  has  been  in  the 
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past  limited,  but  more  modern  meth- 
ods have  made  its  use  safer,  and  it  is 
especially  valuable  in  doubtful  cases. 
The  use  of  the  Calmette  method  of 
dropping  a  prepared  solution  in  the 
eye  is  not  so  desirable,  however,  as 
that  of  von  Pirquet,  who  uses  it  by 
vaccination,  or  that  of  ]\Ioro,  who 
rubs  it  into  the  skin.  Both  of  these 
latter  are  fairly  reliable  and  satis- 
factory and  not  at  all  dangerous. 

The  subcutaneous  injection  of  mi- 
nute doses  of  tuberculin  is  a  delicate 
test  of  the  existence  of  tuberculosis. 
Used  in  conjunction  with  a  pains- 
taking physical  examination  and 
X-ray  findings  it  is  a  valuable  aid.  It 
will  demonstrate  the  presence  of 
chronic  as  well  as  acute  lesions. 
Tuberculin  properly  used  is  a  harm- 
less agent.  The  onset  of  many  acute 
conditions  about  joints  is  so  obscure 
and  insidious  that  diagnosis  is  often 
difficult,  and,  yet,  it  is  of  the  greatest 
importance  at  this  stage  for  a  favor- 
able prognosis  and  successful  treat- 
ment. E.  Forrest  Sibley  (X.  Y.  State 
Jour,  of  Med.,  Oct.,  1909). 

ETIOLOGY  AND  PATHOLOGY. 

— Heredity,  formerly  considered  to  be 
an  extremely  important  feature  of 
these  cases,  is  now  considered  to  be 
much  less  of  a  causative  factor  than 
is  the  environment  of  the  patient, 
although  it  is  true  that  a  tuberculous 
family  history  is  common.  While  in 
some  cases  of  bone  tuberculosis  the 
lungs  are  primarily  aftected,  in  by 
far  the  majority  the  infection  is  prob- 
ably derived  primarily  through  other 
portions  of  the  respiratory  or  alimen- 
tary tract,  especially  the  tonsils,  nose, 
throat,  intestines,  bronchial  glands, 
etc.  Tuberculous  foci  may  form  in 
any  part  of  the  bone,  but  particularly 
in  the  epiphyses  or  the  spongy  por- 
tion of  the  shaft  near  the  epiphysial 
cartilage.      At    first    limited    to    the 


size  of  a  pea,  perhaps,  it  gradually 
enlarges;  surrounding  foci  are  then 
formed,  which  coalesce.  Several  gen- 
eral foci  of  infection  may  thus  be 
formed,  all  containing  the  bacillus  of 
tuberculosis.  The  detritus  may  be- 
come transformed  into  a  cheesy  or 
liquid  mass;  if  this  does  not  occur, 
a  sequestrum  is  formed,  which  sooner 
or  later  becomes  free  in  the  cavity, 
surrounded  by  caseous  pus.  Xature 
tries  to  remedy  the  defect  by  inclos- 
ing the  cavity  in  sclerotic  bone-tissue, 
and  an  ivory-like  envelope  may  thus 
be  formed  around  the  tuberculous 
cavity.  In  other  cases  a  limiting 
pyogenic  membrane  is  generated. 
Fistulous  tracts  are  developed  from 
these  cavities,  the  pus  breaking  its 
way  outwardly. 

TREATMENT.  —  In  the  early 
stages  symptomatic  treatment  is  in- 
dicated, the  limb  being  immobilized 
in  such  a  manner,  however,  as  not  to 
interfere  with  outdoor  exercise  when- 
ever possible.  Indeed,  fresh  air  is  an 
important  therapeutic  factor  in  all 
these  cases,  as  is  also  nutritious 
food  and  other  means  calculated  to 
strengthen  the  patient's  general 
powers. 

The  seashore,  the  mountains,  and 
pine  forests  are  remarkably  bene- 
ficial— as  instanced  by  Arcachon,  in 
France.  It  is  generally  recognized 
that  a  course  of  hygienic  treatment, 
such  as  sleeping  out  of  doors  and 
extra  feeding,  which  has  been  found 
of  such  benefit  in  pulmonary  tuber- 
culosis, is  likewise  of  the  greatest 
value  in  tuberculous  aft'ections  of  the 
bones.  The  most  persistent  efforts 
should  be  made  to  have  these  h^^gi- 
enic  measures  carried  out  because 
without  them  in  many  cases  all  other 
therapeutic  procedures  will  be  futile. 
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Sunlight  ami  fresh  air,  with  fixation 
of  the  part,  is  the  best  treatment  for 
tuberculosis  of  hard  tissues;  treat- 
ment by  tent  life  was  successful  both 
in  winter  and  in  summer;  there 
should  be  established  sanatoria  for 
the  treatment  of  tuberculosis  of  hard 
tissues;  concentration  of  the  sun's 
rays  is  beneficial  in  the  treatment; 
X-rays  inhibit  the  growth  of  the 
germ  in  the  laboratory,  but  this  is 
not  definitel}^  proved  about  the  germ 
in  the  tissues;  both  actinic  and  X-rays 
are  to  be  used  as  adjuncts  to  other 
methods,  not  as  superseding  them. 
De  Forest  Willard  (Phila.  Med.  Jour., 
May  16,  1903). 

Attention  is  called  to  the  value  of 
outdoor  treatment  in  the  manage- 
ment of  bone  and  joint  tuberculosis, 
particularly  after  operation.  Such 
treatment  should  begin  as  soon  as 
the  patient  is  off  the  operating  table. 
The  patient  may  be  placed  in  a  tent; 
in  country  homes  a  veranda  may  be 
built  connecting  with  the  room.  In 
every  case  the  rooms  should  never 
be  above  65°  to  68°  in  winter,  and 
after  the  immediate  effect  of  the 
operation  has  passed  off  they  may  be 
exposed  to  a  much  lower  tempera- 
ture. The  practice  in  vogue  in  some 
American  and  European  hospitals  of 
placing  the  individuals  immediately 
after  operation  in  a  well-equipped 
tent  is  admirable.  There  are  numer- 
ous excellent  tents  in  the  market, 
such  as  the  Mansfield,  Gardiner,  and 
others.  One  of  the  best  tents,  per- 
mitting constant  ventilation  without 
draft  and  admitting  the  greatest 
amount  of  air  and  sunshine,  is  one 
recently  constructed  by  Prof.  Irving 
Fisher,  of  Yale.  The  half-tent  or 
hood  with  the  reclining  chair  is  an 
excellent  arrangement  for  carrying 
out  the  rest  cure  in  the  open  air  in 
patients  that  do  not  have  to  be  all 
the  time  in  bed.  S.  A.  Knopf  (N.  Y. 
Med.  Jour.,  Nov.  28,  1903). 

Besides  outdoor  life  and  good  food, 
the  writer  emphasizes  sea  bathing, 
carried  out  systematically,  as  an  im- 
portant factor  in  the  treatment  of 
these   cases.     It   is   a  most  valuable 


tonic,  and,  as  the  children  improve 
in  health,  apparatus  can  be  dispensed 
with  at  an  earlier  date  than  was 
formerly  supposed.  R.  Hammond 
(Boston  Med.  and  Surg.  Jour.,  July 
13,  1911). 

Local  treatment  Is  sometimes  very 
effective.  One  of  these  consists  of 
injections  with  a  syringe  into  dis- 
eased areas  of  a  10  per  cent,  solution 
of  iodoform  in  oil,  sterilized  by  heat- 
ing to  the  boiling  point.  But  each 
agent  should  be  sterilized  separately ; 
in  this  manner  the  toxic  effects  of  the 
iodoform  are  avoided.  Betatiaphthol, 
1  part;  camphor,  3  parts;  when  finely 
powdered  and  mixed,  form  an  oily 
liquid  which  may  be  dissolved  in 
ether,  chloroform,  and  fats ;  Reboul 
has  used  this  remedy  in  various 
strengths  in  tuberculous  cavities,  with 
signal  success.  Some  surgeons  favor 
ignipuncture  with  galvanocautery  or 
thermocautery ;  especially  effective  is 
the  filling  of  the  cavities  with  the 
iodoform  and  wax  paste  of  Mosetig- 
Moorhof  or  with  subnitrate  of  bis- 
muth paste,  as  suggested  by  E.  G. 
Beck  and  already  alluded  to. 

The  method  proposed  by  Durante, 
which  the  writer  has  used  on  a  large 
Scale  with  satisfactory  results,  con- 
sists of  injections  of  iodine  and  potas- 
sium iodide  solutions  under  the  skin, 
into  the  muscles,  and  into  the  cavities 
and  sinuses.  The  action  of  iodoform 
emulsion,  which  has  so  long  been 
used  for  this  purpose,  is  due  to  the 
liberation  of  iodine.  But  this  takes 
place  very  slowly  in  the  tissues  at 
the  normal  temperature.  The  iodine- 
potassium-iodide  solution,  however, 
is  much  more  prompt  and  efficient. 
He  employs  the  following  formula: — 

R  Iodine    4^  grs.  (0.3  Gm.). 

Pofassiuiii 

iodide    45  grs.  (3  Gm.). 

Glycerin, 
Distilled  water, 

of  each  ....  750  mins.  (47  c.c). 
M. 
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Eleven  cases  of  tuberculous  ostei- 
tis, osteomyelitis,  synovitis,  etc.,  de- 
scribed indicate  that  iodine  is  a 
sovereign  remedy  in  these  surgical 
affections.  Giuseppe  Mortari  (Gaz. 
degli  osped.  e  delle  clin.,  July  8,  1900). 
Report  of  16  cases  of  tuberculous 
osteitis  and  10  cases  of  tuberculous 
arthritis  treated  by  evacuation  or  re- 
section, followed  by  the  injection  of 
Mosetig's  iodoformized  mixture.  Im- 
mediate union  was  obtained  in  7 
cases  of  osteitis  and  in  1  case  of 
arthritis.  In  most  of  the  remaining 
cases  complete  recovery  ensued  in 
about  a  month.  Prolonged  suppura- 
tion was  observed  in  only  2  cases  of 
resection  of  the  hip  and  in  1  resection 
of  the  knee. 

These  satisfactory  results  were  ob- 
tained  by    careful    evacuation   of   the 
lesions  without  the  extensive  scraping 
recommended  by  Mosetig,  and,  in  the 
case  of  resections,  with  preservation 
of  the  articular  capsule.     The  method 
of  obliteration  with  the  iodoformized 
mixture  is  therefore  compatible  with 
conservative  operations  and  does  not 
jeopardize     the     ultimate     functional 
integrity  of  the  part.    Nove-Josserand 
(Trans.     Congress     of    Tuberculosis, 
Section  III,  No.  22,  1908). 
Operative,  measures    are    of    great 
value.    If  the  local  condition  is  acute, 
the   active   symptoms    may   often   be 
made  to  subside  at  once  by  drilling 
a  half-dozen  holes  3  mm.  in  diameter 
into    the    part    for    a    local    depleting 
effect  and  then  encasing  the  limb  in 
plaster  of   Paris,  thus   keeping   it  at 
absolute  rest.     The  affected  area  of 
bone   may    also    be    removed   by   the 
gouge    and    the    use    of    the    curette. 
This  must  be  done  thoroughly,  how- 
ever, every  vestige  of  diseased  bone 
or    its    contents    being    carefully    re- 
moved.    One  small  focus  may  serve 
for  the  development  anew  of  all  the 
symptoms.     The  same  radical  meas- 
ures should  be  used  in  adjoining  cavi- 
ties or  surfaces ;  no  tuberculous  center 


should  remain.  The  cavity  should 
then  be  filled  with  iodoform  or  bis- 
muth paste.  After  all  operative  pro- 
cedures the  same  scrupulous  care 
must  be  taken  to  insure  absolute 
quiet  of  the  part  by  means  of  fixation 
splints,  usually  of  plaster  of  Paris,  as 
is  used  when  no  operative  interfer- 
ence has  been  undertaken.  For  the 
treatment  of  the  ulcerative  conditions 
of  the  skin  and  superficial  parts  which 
so  often  complicate  tuberculous  affec- 
tions and  delay  wound  healing  there 
is  nothing  so  efficient  as  repeatedly 
touching  up  the  ulcerated  surface 
with  the  solid  stick  of  nitrate  of  silver 
every  two  or  three  days. 

Amputation  used  to  be  frequently 
resorted  to  in  severe  and  obstinate 
cases ;  modern  antiseptic  methods 
have  modified  this  tendency,  and 
very  few  cases  nowadays  cannot 
be  satisfactorily  treated.  Recently 
the  use  of  tuberculin  and  vaccines 
controlled  and  guided  by  the  opsonic 
index  according  to  the  method  of 
Wright  has  been  tried  by  various 
observers.  The  results  have  appar- 
ently been  encouraging,  but  have  not 
as  yet  been  conclusive  as  to  its  value. 
The  practical  difficulties  in  the  way 
of  properly  carrying  out  the  method 
have  greatly  interfered  with  its  receiv- 
ing a  proper  and  extensive  test. 

Koch's  tuberculin,  although  a  ter- 
rible agent  for  harm  when  used  in- 
discriminately in  large  doses,  is  a 
powerful  agent  for  good  when  used 
in  small  doses,  either  by  the  opsonic 
method  of  Wright  or  by  the  clinical 
method  of  Trudeau.  Notwithstanding 
statements  of  the  laboratory  men  to 
the  contrary,  no  harm  can  come  and 
a  great  deal  of  good  can  follow  the 
proper  use  of  tuberculin  without  the 
control  of  the  opsonic  index.  No 
matter  which  method  is  followed, 
tuberculin  must  not  be  used  alone  for 
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treatment,   but   must  invariably  be   a 
part    of    a    rigid    medical    and    surgi- 
cal   antituberculous    measure.      Stern 
(Cleveland  Med.  Jour.,  March,  1909). 
Inoculations    bj^   bacterial   vaccines 
and  tuberculins,  either  alternately  or 
separately,  depending  upon  the  condi- 
tion of  the  patient,  furnish  a  valuable 
accessory  therapeutic  measure  in  the 
routine  antituberculous  hygienic  and 
surgical  treatment  of  mixed  suppura- 
tive bone  and  joint  disease.    Bacterial 
vaccines,    especially    tuberculins,    are 
more  potent  agents  for  evil  than  for 
good,    unless     competently    adminis- 
tered.    Carefully  employed,  cases  do 
better    v^ith    than    without    bacterial 
vaccines,  their  detention  in  the  hospi- 
tal is  materially  shortened,  and  com- 
plications,   if    they    occur,    are    fewer 
and    less     severe.      The    therapy     is 
superfluous     in     mild     cases     where 
simple  operation  end  time  will  effect 
cure;  nor  is  it  applicable  to  neglected 
cases     with     prolonged     suppuration, 
characterized    by    bacteremia,    grave 
sapremia,    and    amyloid    disease.      So 
long    as    the    temperature    fluctuates 
above  100°,  autogenous  vaccines,  ob- 
tained  by    culturing   and    reculturing 
the     suppuration    found     to     contain 
variable  bacteria  from   time  to  time, 
are    administered.      Tuberculin    inoc- 
ulations are  begun  when  the  tempera- 
ture falls  to  100°  or  preferably  lower. 
Better    results    have    attended    the 
process  of  active  immunization  where, 
just  as  in  tuberculin  therapy  pure  and 
simple,  the  treatment  has  been  com- 
menced with  relatively  small  bacterial 
inoculations,   progressively   increased 
to  the  therapeutic  limit,  rather  than 
by  recourse  to  large  dosage,  thereby 
establishing  immunity  in  the  former 
case     and     in     the     latter     avoiding 
anaphylaxis. 

Tuberculin  alone  in  the  earliest 
stage  of  acute  tuberculosis  has  not 
proved  of  noteworthy  value,  probably 
because  the  disease  progresses  too 
rapidly  for  the  production  of  im- 
munity, a  result  which  necessarily 
consumes  months.  Studious  obser- 
vations of  the  clinical  symptoma- 
tology   have    invariably     sufficed    to 


control  the  inoculations,  the  opsonic 
index  as  a  guide  proving  not  only 
impractical,  but  frequently  erroneous. 
De  Forest  Willard  and  B.  A.  Thomas 
(Annals  of  Surgery,  June,  1910). 

Marmorek's  serun,  so  highly- 
praised  by  Hoffa,  has  not  as  yet 
proved  to  be  of  any  decided  value. 

Results  in  3cS  cases  of  surgical 
tuberculosis  treated  with  Marmorek's 
serum.  Of  this  number,  32  were 
cases  of  so-called  open  tuberculosis. 
In  22  cases  tuberculosis  of  the  bones 
or  joints  was  present,  in  2  cases  of 
the  urogenital  tract,  and  in  10  cases 
tuberculosis  of  the  lymphatic  glands. 
Twenty-six  cases  had  as  the  only  ex- 
ternal evidence  a  tuberculous  fistula 
that  had  proved  resistant  to  all  treat- 
ment. Pulmonary  phthisis  was  coin- 
cidently  present  in  5  cases.  The  ages 
of  the  "patients  ranged  from  3  to  63 
years.  The  serum  was  employed  in 
the  following  way:  In  adults  5  to  10 
hypodermic  injections  of  5  c.c.  (80 
minims)  each  were  made  in  the 
course  of  fourteen  days;  then,  at  in- 
tervals of  four  to  six  days,  5  c.c. 
(80  minims)  were  given  by  rectum. 
After  20  rectal  injections  an  inter- 
mission of  two  to  four  weeks  was 
interposed,  and  then  20  further  rectal 
injections  were  given.  In  a  few  ob- 
stinate cases  5  to  10  additional 
subcutaneous  injections  were  admin- 
istered. 

In  most  cases  there  was  a  subject- 
ive as  well  as  objective  improvement. 
The  most  serious  cases  showed  a 
euphoria  more  marked  even  than  is 
generally  found  in  pulmonary  cases. 
Of  7  serious  cases,  4  remained  un- 
improved, 2  were  markedly  improved, 
and  1  was  entirely  cured.  Of  the 
cases  of  moderate  severity,  8  were 
cured,  8  were  much  improved  or 
almost  cured,  2  remained  unimproved 
and  became  worse.  Ten  mild  cases 
were  all  either  cured  or  much  im- 
proved. 

The  rectal  administration  of  the 
tuberculosis  serum  is  entirely  free 
from  danger,  and  appears  to  have 
been  of  marked  benefit  in  a  series  of 
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cases  where  it  was  employed  in  ad- 
dition to  other  hygienic  and  dietetic 
measures.  M.  Strauss  (Miinch.  nied. 
Woch.,  Nu.  41-42,  1908). 

Bier's  hyperemia  method  has  given 
encouraging-  resuhs.  According  to; 
Deutschlander,  it  should  be  applied 
daily  one  or  two  hours,  causing  the 
legion  to  become  red — a  rather  pain- 
ful procedure  which  must  be  con- 
tinued several  weeks.  The  other 
measures  recommended  above  being 
comparatively  painless,  they  should  be 
given  the  preference  before  resorting 
to  hyperemia. 

The  suction  glasses  devised  by  Bier 
may  be  used  as  follows  in  chronic 
tuberculosis  of  bones  and  joints,  as 
well  as  in  cold  abscesses: — 

Cold  abscesses  are  opened  by  a 
small  incision,  over  which  the  glass 
is  placed.  The  objection  that  open- 
ing such  abscesses  tends  to  spread 
the  infection  is  unfounded  if  the  walls 
of  the  cavity  are  not  scraped  or 
rubbed,  and  if  the  skin  around  the 
incision  is  protected  by  ointment. 
The  pus  of  cold  abscesses  contains 
very  few  virulent  bacilli.  The  suction 
is  continued  after  all  pus  has  been 
removed  and  only  a  turbid  serum 
flows  out.  This  contains  cells  from 
the  lining  of  the  abscess  cavity  and 
leucocytes.  The  fluid  removed  in 
this  way  may  be  more  than  the  cavity 
would  contain,  showing  that  it  passes 
through  the  wall  from  surrounding 
tissues,  washing  dead  matter  out. 
Cold  abscesses  should  not  be  opened 
unless  suction  is  immediately  used. 
The  general  condition  and  the  func- 
tion of  diseased  joints  improved  with 
great  rapidity,  and  the  appearance  of 
granulation  tissue  became  normal. 
Especially  good  results  were  ob- 
tained in  cases  of  tuberculosis  of 
serous  membranes.  Klapp  (Archiv 
f.  khn.  Chir.,  Bd.  Ixxx,  Nu.  1,  1906). 
Bier's  hyperemia  treatment  should 
be  begun  as  early  as  possible,  and  be 
maintained  long  as  an  after-treat- 
ment,    even     when     every     external 


symptom  of  inflammation  has  disap- 
peared, in  order  to  avoid  a  recur- 
rence. Hot  abscesses  should  be 
opened  early.  Cold  abscesses  and 
large  collections  of  fluid  may  be 
punctured  under  suction  hyperemia, 
or  iodoform  may  be  injected.  Im- 
mobilization is  unnecessary  with  the 
hyperemia  treatment;  on  the  con- 
trary, slight  movements  are  advisable 
to  maintain  the  function  of  the  joint, 
yet  overexertion  must  be  avoided. 
Deutschlander  (Miinch.  med.  Woch., 
April  16,  1907). 

Gojod  results  have  been  obtained 
from  X-ray  treatment;  this  method 
presents  the  advantage  of  not  pre- 
venting the  simultaneous  use  of  other 
measures. 

Five  cases  of  bone  tuberculosis 
treated  with  the  X-ray,  as  an  auxil- 
iary to  other  treatment,  three  times 
a  week.  All  the  cases  were  sup- 
purative, 2  of  them  being  considered 
desperate.  One  failed,  although  there 
was  slight  temporary  improvement; 
2  were  markedly  improved,  while  the 
2  desperate  cases  were  practically 
saved  from  amputation,  one  being  a 
knee,  the  other  an  elbow.  Peckham 
(Amer.  Jour,  of  Orthop.  Surg.,  July, 
1905). 

Good  results  were  obtained  by  the 
writer  in  the  treatment  of  tuberculo- 
sis of  the  small  joints  of  the  hands 
and  feet,  and  fair  results  in  the  knee 
and  elbow,  with  X-rays.  In  the 
deeper  joints,  however,  especially  the 
hip  and  the  spine,  the  results  were 
almost  negative.  Improvement  was 
noted  in  a  case  of  fibrous  ankylosis 
of  the  knee  following  tubercular 
arthritis.  The  rays  should  be  tried 
before  resorting  to  operation.  Redard 
(Annales  de  chir.  et  d'orthop..  No.  1, 
1906). 

Series  of  41  cases,  including  the 
bones  and  joints  of  the  hand,  foot, 
elbow,  knee,  sacroiliac  joint,  and  ribs, 
treated  by  the  following  method:  In 
the  beginning  of  the  treatment,  the 
bone  or  joint  was  exposed  to  the 
X-rays,  three  or  four  times  at  short 
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intervals,  every  exposure  being  made 
from  a  different  side  and  always  with 
the  fullest  dose,  until  all  parts  had 
been  exposed.  The  rays  were  passed 
through  an  aluminum  plate  1  mm. 
thick.  As  the  effects  on  the  skin  did 
not  show  until  two  or  three  weeks, 
the  exposures  were  made  only  every 
three  or  four  weeks.  More  than 
three  such  exposures  were  unneces- 
sary. From  the  beginning  the  joints 
were  placed  in  a  position  favorable 
for  cicatricial  contraction,  except  in 
the  case  of  the  small  joints.  If  the 
tuberculosis  healed  by  cicatrization, 
after-treatment  was  necessary  to  re- 
produce mobility.  This  consisted  of 
exposures  to  hot  air,  massage  of  the 
joints,  and  movements.  This  kind  of 
healing  was  obtained  in  10  cases  of 
bone  and  joint  tuberculosis.  Almost 
always  the  progress  was  visible,  and 
was  obtained  in  many  otherwise 
hopeless  cases.  The  method  is  not 
suited  to  children,  because  the  epi- 
physeal cartilage  can  be  damaged,  and 
in  the  large  joints  of  adults,  as  the 
shoulder  and  hip,  the  X-rays  could 
not  be  made  to  penetrate  a  sufficient 
depth.  Iselin  (Deut.  Zeit.  f.  Chir.,  Bd. 
ciii,  S.  483,  1910). 

GwiLYM  G.  Davis, 

Philadelphia. 

BONE-MARROW.  See  Animal 
Extracts. 

BORACIG  ACID.  See  Boric 
Acid. 

BORAX.     See  Boric  Acid. 

BORIC  ACID.— Boric  or  boracic 
acid  [H3BO3]  appears  in  the  form  of 
white,  translucent  or  lustrous  scales, 
or  as  a  powder,  and  is  usually  pre- 
pared by  adding  hydrochloric  acid  to 
a  hot  solution  of  borax  (sodium 
borate).  It  has  a  faintly  bitter  taste, 
and  shows  a  feeble  acid  reaction  with 
litmus.  It  is  soluble  in  18  to  26  parts 
of  water  at  25°  C,  in  3  parts  of  boiling 
water,  in  15  parts  of  cold  alcohol,  and 
in  4^  parts  of  glycerin;  it  also  dis- 


solves in  chloroform  and  In  oils.  Ad- 
dition of  hydrochloric  acid  decreases 
the  solubility  of  boric  acid  in  water. 
Heated  to  100°  C,  boric  acid  loses 
water,  passing  into  metaboric  acid 
[HBOo],  which  becom.es  slowly  vola- 
tilized. On  boiling  a  solution  of  boric 
acid,  it  escapes,  with  the  steam.  An 
alcoholic  solution  of  the  acid  burns 
with  a  green  fianie — a  fact  which 
affords  a  ready  means  for  detecting  it. 

PREPARATIONS  AND  DOSE.— 
Besides  the  acid  itself,  acidum  bori- 
cum,  the  dose  of  which  is  from  5  to 
15  grains  (0.33  to  1  Gm.),  and  which 
is  soluble  in  18  to  26  parts  of  cold 
water,  as  stated  above,  the  following 
are  official  preparations  : — 

The  glyceritnm  horoglycerini  (the 
glycerite.  of  boroglycerin),  composed 
of  boric  acid  310  parts,  glycerin  690 
parts,  employed  externally. 

The  liquor  antisepticus  (antiseptic 
solution),  containing  2  per  cent,  of 
boric  acid,  with  mild  antiseptics  and 
aromatics,  such  as  benzoic  acid,  thy- 
mol, eucalyptol,  and  oils  of  pepper- 
mint, wintergreen,  and  thyme. 

The  unguentum  acidi  borici  (oint- 
ment of  boric  acid),  an  ointment  of 
paraffin  and  white  petrplatum,  con- 
taining 10  per  cent,  of  boric  acid. 

The  sodii  boras  (sodium  borate  or 
borax),  colorless  or  white,  crystalline 
powder,  having  a  sweetish  taste,  solu- 
ble in  16  parts  of  water,  1  part  of 
glycerin,  but  not  at  all  in  alcohol. 
Dose,  5  to  20  grains  (0.33  to  1.3  Gm.). 

INCOMPATIBLES.— Boric  acid 
is  incompatible  with  carbonates  and 
bicarbonates,  and  the  alkaline  earthy 
and  metallic  ba.ses.  Sodium  borate  is 
incompatible  with  the  acids  and 
metallic  salts,  and  precipitates  cocaine 
and  morphine  in  solution. 
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PHYSIOLOGICAL     ACTION.— 

Boric  acid  and  all  its  salts  are  deemed 
more  or  less  antiseptic,  and  the  for- 
mer has  attained  special  repute  be- 
cause of  its  inexpensiveness,  general 
harmlessness,  and  supposed  unirri- 
tating  character,  virtues  which  in 
reality  apply  only  to  weak  solutions. 
But  purity  is  always  to  be  carefully 
considered,  both  as  regards  external 
and  internal  use.  It  is  not  so  com- 
monly employed  as  an  internal  medi- 
cament, perhaps,  as  the  sodium  salt, 
because  of  its  somewhat  pungent  and 
acid  taste,  and  partly  because  it  is 
deemed  less  convenient  to  prescribe 
in  aqueous  mixtures.  In  large  doses, 
however,  both  it  and  the  salts  depress 
the  spinal  centers,  and  may  produce 
progressive  loss  of  voluntary  and  re- 
flex activity  without  affecting  nerve 
or  muscle.  Schiff  found  that  boric 
acid,  when  locally  applied  to  nerves, 
caused  the  part  to  lose  the  power  of 
originating,  but  not  of  transmitting, 
impulses;  so  that,  if  the  galvanic  cur- 
rent be  applied  to  the  part  of  the 
nerve  which  has  been  exposed  to  the 
drug,  no  muscular  contractions  result; 
but,  if  the  poles  be  placed  above  this 
part,  the  distal  muscles  respond  at 
once.  Boric  acid  and,  to  a  less  degree, 
sodium  borate  retard  the  diastasic 
i-action  of  the  saliva  upon  starches, 
while  increasing,,  according  to  some 
observers,  that  of  the  pancreatic  prod- 
ucts. This  probably  applies,  how- 
ever, only  to  small  doses,  for  it  tends, 
in  moderate  doses,  to  delay  absorp- 
tion of  both  proteins  and  fats. 

In  large  doses  often  repeated,  boric 
acid  is  likely  to  induce  nausea  and 
vomiting,  and,  if  persisted  in  (or  even 
in  large,  single  doses),  to  check  gas- 
tric digestion  and  give  rise  to  a  con- 
catenation   of    symptoms    indicating 


gastroenteritis  by  a  direct  action,  as 
shown  below.  Both  boric  acid  and 
sodium  borate  also  tend,  in  large 
doses,  to  promote  contraction  of  the 
uterine  muscle,  and  may  thus  act  as 
an  ecbolic. 

Diuresis  with  increased  desire  to 
urinate  has  been  found  to  follow  doses 
of  from  30  to  120  grains  (2  to  8  Gm.)  ; 
the  acid  is  eliminated  through  the 
kidneys,  causing  albuminuria  in  per- 
sons predisposed  to  it,  and  also  es- 
capes with  the  perspiration,  saliva, 
and  feces.  It  enhances  the  elimina- 
tion of  urea,  as  well  as  the  flow  of 
urine. 

POISONING  BY  BORIC  ACID 
AND  SODIUM  BORATE.  — The 
symptoms  of  poisoning  are,  briefly, 
a  sensation  of  severe  uneasiness  in 
the  stomach  and  intestines,  with 
dryness  of  the  throat,  difficulty  in 
swallowing,  nausea,  vomiting,  diar- 
rhea; headache,  with  dimness  of 
vision,  and  somnolence,  lassitude  pro- 
gressing to  intense  weakness,  lead- 
ing to  collapse  and  even  death. 

Though  some  authors  insist  that 
very  large  doses  are  necessary  to  pro- 
duce dangerous  symptoms,  this  is  not 
supported  by  general  evidence,  for  it 
has  been  known  that  relatively  small 
doses  suffice  to  induce  the  above 
phenomena,  and  also  nephritis.  This 
is  especially  true  of  the  sodium  salt, 
which  is  a  dangerous  remedy  as  re- 
gards most  renal  disorders,  and. seems 
to  possess  the  power  of  provoking  de- 
generation where  a  morbid  process  has 
already  been  set  up  in  the  kidneys. 
Cases  have  also  been  reported  in 
which  the  local  application  of  pow- 
dered boric  acid  produced  general 
toxic  symptoms :  in  one  case  the  skin 
had  a  dried,  "charred"  appearance, 
and  in  the  other  there  was  collapse; 
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in  2  there  was  very  marked  coolness 
of  the  vagina,  to  which  it  had  been 
appHed  on  a  tampon.  A  bhiish-gray 
line  on  the  gums,  as  if  from  lead 
poisoning,  has  been  observed  in  a  case 
of  epilepsy  to  which  sodium  borate 
had  been  given.  Cases  have  also  been 
reported  as  poisoned  through  the 
dail}^  application  of  30  grains  (2  Gm.) 
of  the  acid.  In  one  case  there  were 
restlessness  and  a  feeling  of  burning 
under  the  whole  skin,  intense  thirst,  a 
temperature  of  38.8°  C.  (101.8°  F.), 
and  the  body  covered  with  red 
patches;  in  another  case  an  eczem- 
atous  eruption,  anorexia,  and  in- 
somnia appeared.  In  both  cases  the 
untoward  symptoms  subsided  imme- 
diately on  withdrawing  the  acid  ap- 
plications. What  is  said  of  the  acid 
applies,  in  a  general  way,  to  its  salts. 

Two  cases  of  profuse  dermatitis  fol- 
lowed the  administration  of  boric  acid. 
In  the  first  case  the  condition  developed 
on  three  separate  occasions  following 
the  administration  of  the  drug.  The 
patient  finally  died  some  time  after  the 
.  last  attack  in  uremia  following  an  alco- 
holic debauch.  The  manifestations  in 
the  second  case  were  similar  to  those 
in  the  first  in  that  they  followed  pro- 
longed administration  of  boric  acid. 
Two  forms  of  borax  poisoning  must  be 
distinguished :  One  in  which  a  large 
quantity  of  the  drug  is  rapidly  absorbed 
from  the  alimentary  canal,  from  some 
serous  or  other  cavity,  oi^  from  an  ex- 
tensive raw  surface,  causing  vomiting 
and  diarrhea,  general  depression,  skin 
rashes,  and  partial  paralysis  of  the 
nervous' and  muscular  systems;  occa- 
sionally death.  The  other  class  results 
from  the  administration  of  boric  acid 
or  borax  in  comparatively  small  doses 
for  long  periods.  In  some  of  these 
cases  the  kidneys  were  diseased,  in 
others  albumin  appeared  in  the  urine, 
and  in  several  fatal  cases  uremic  symp- 
toms were  described.  R.  B.  Wild 
(Lancet,  Jan.  7,  1899). 


Boric  acid  and  borax  do  not  belong 
to  the  class  of  substances  that  are  in- 
active and  without  danger.  They  cause 
diuresis,  which  may  produce  damage  of 
the  kidneys;  they  may  cause  skin  erup- 
tions, which  indicate  nutritive  disturb- 
ances ;  they  may  produce  diarrhea ;  they 
interfere  with  the  normal  absorption  of 
the  food;  they  may  also  produce  vomit- 
ing. 

The  fact  that  these  drugs  may  cause 
diarrhea  has  been  demonstrated  with 
the  utmost  certainty  by  using  these  sub- 
stances subcutaneously  in  animals  that 
are  not  readily  susceptible  to  purga- 
tives. H.  Rost  (Deut.  med.  Woch.,  Feb. 
12,  1903). 

Case  of  fatal  boric  acid  poisoning. 
The  inguinal  glands  had  been  excised 
and  the  cavity  packed  with  about  6 
ounces  of  boric  acid  powder.  Soon 
after  the  operation  the  man  developed 
the  typical  signs  of  boric  acid  poisoning: 
profuse  vomiting;  a  papular  rash  over 
the  face,  neck,  and  chest,  and  a  weak, 
irregular  pulse.  The  onset  was  rapid 
and  the  fatal  issue  came  on  within  four 
days.  There  was  also  delirium  and 
slight  rise  of  temperature.  C.  I.  Best 
(Jour.  Amer.  Med.  Assoc,  Sept.  17, 
1904). 

Case  of  a  2-year-oId  child  suffering 
from  a  burn  measuring  12  to  13  cm. 
To  this,  fresh  boric  acid  ointment  was 
applied.  Soon  there  appeared  a  scarla- 
tiniform  rash,  petechicc,  and  evident 
head  symptoms.  Three  days  later  the 
child  died.  The  possibility  of  children 
having  an  idiosyncrasy  for  this  drug 
warns  against  the  danger  that  may  en- 
sue upon  its  use  in  burns  or  in  other 
cases  where  a  raw  surface  favors  ab- 
sorption of  the  drug  by  the  patient. 
Dopfer  (Munch,  med.  Woch. ;  Der 
Kinderarzt,  Feb.  2,  1906). 

Case  of  boric  acid  poisoning  from  the 
use  of  rectal  irrigations  of  boric  acid 
solution  in  dysentery.  There  appeared 
a  rash  resembling  a  bromide  rash,  de- 
lirium, and  feeble  pulse,  suddenly 
and  without  warning.  The  eruption 
persisted  after  all  drugs  had  been 
stopped.  J.  H.  Sanders  (Brit.  Med. 
Jour.,  March  16,  1912). 
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TOXIC  EFFECTS  OF  BORIC 
ACID  AS  A  FOOD  PRESERVA- 
TIVE.—  Boric  acid  plays  no  part  in 
the  vital  process;  but  it  destroys  life 
even  in  weak  solutions.  Hoffmann 
(cited  by  Franz,  Deut.  med.  Wochen., 
Bd.  xxviii,  p.  832,  1902)  has  shown 
that  fish  die  within  two  days  in  a 
solution-  of  boric  acid  as  weak  as  % 
(0.25)  of  1  per  cent.  Not  only  were 
severe  intestinal  disorders  produced, 
but  the  outer  skin  was  itself  inflamed. 
When  the  relative  sensitiveness  of 
the  mucous  membrane  of  the  alimen- 
tary canal  of  those  infants  and  indi- 
viduals who  depend  solely  upon  cows' 
milk  for  sustenance  is  taken  into  ac- 
count, the  judgments  of  English 
courts  against  dealers  who  had  sold 
milk  containing  as  small  proportions 
of  boric  acid  as  %o  ^-^d  even  y^■-^  of  1 
per  cent.  (Brit.  Food  Jour.,  vol.  x,  p. 
212,  1908;  vol.  xi,  pp.  10  and  15,  1909) 
are  fully  warranted.  That  such  lim- 
ited adulteration  renders  milk  or 
cream  poisonous  is  beyond  doubt. 
Fourteen  grains  (N.  Y.  Med.  Jour., 
vol.  Ixxxiii,  No.  14,  April  7,  1906) 
in  divided  doses  daily  have  been 
found  to  cause  severe  gastrointestinal 
disorders  in  adults  at  the  end  of  three 
days.  Now,  an  average  infant  6 
months  old,  fed  artificially  on  cows' 
milk,  consumes  36  ounces  a  day. 
AVith  a  proportion  of  Yzo  of  1  per 
cent,  of  boric  acid,  a  pint  of  such  milk 
would  contain  2^  grains  (0.16  Gm.). 
As  36  ounces  represent  2  pints  and  4 
ounces,  we  have  an  aggregate  of  5.625 
grains  in  the  infant's  daily  food,  eight 
times  more  than  necessary  to  pro- 
voke the  toxic  phenomena  in  adults 
referred  to  above,  since  an  infant  6 
months  old  requires  but  one-twentieth 
of  an  adult  dose  (Griffith,  Lectures  at 
the  University   of   Pennsylvania)    to 


show  corresponding  effects,  i.e.,  %o  of 
a  grain  (0.045  Gm.)  in  the  present 
connection.  An  infant  brought  ■  up 
on  artificial  food,  especially  among 
the  poor  and  ignorant,  is  often  given, 
with  the  best  intentions,  practically 
anything  in  the  farinaceous  line,  in 
the  form  of  soup  or  pap.  Such  foods 
are  also  used  extensively,  along  with 
milk,  for  invalids,  particularly  those 
suffering  from  gastric  disorders.  A 
prominent  authority,  Pouchet,  of 
Paris,  holds  (Pharmacologic  et  ma- 
tiere  medicale,  p.  805,  1907),  with 
others  of  equal  rank:  Halliburton 
(Brit.  Med.  Jour.,  1900,  vol.  ii,  p.  1), 
Weitzel  (Arbeiten  aus  dem  Kaiser- 
lichen  Gesundheitsamte,  vol.  xix,  part 
1,  1902,  p.  126),  that  even  in  mi- 
nute amounts  boric  acid  interferes 
with  digestion  by  decreasing  the 
strength  of  the  gastric  and  pancreatic 
juices,  and  urged  that  its  use  as 
a  preservative  be  "rigorously  pro- 
scribed" ;  he  is  suggestively  sustained 
by  the  many  cases  of  infantile  diar- 
rhea traced  by  Tubb-Thomas  (Public 
Health,  vol.  xi,  1898-99,  pp.  528-538) 
to  milk  containing  this  preservative, 
and  by  the  conclusion  of  Annett 
(Lancet,  1899,  vol.  ii,  pp.  1282-83-85), 
after  a  searching  inquiry  into  the  sub- 
ject, that  to  such  preservatives  must 
be  mainly  ascribed  the  great  infant 
mortality  during  the  summer  months. 
While  the  combination  of  boric  acid 
milk  and  boric  acid  crackers  will 
practically  insure  death  for  the  un- 
fortunate infants  whom  mercantile 
methods  will  have  subjected  to  such 
a  fate,  many  of  those  yet  safe  because 
pure  milk  is  still  within  their  reach 
will  be  doomed,  if  their  auxiliary 
foods  happen  to  contain  boric  acid, 
even  in  as  small  a  proportion  as  %o 
of  1  per  cent. 
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Worthy  of  note  also  in  this  con- 
nection is  Forster's  remark  (Hyg-. 
Rundschau,  19,  169-185)  that  the 
work  of  mixing-  (a  difficult  task)  is 
usually  entrusted  to  careless  and 
ignorant  hands,  and  that  variations 
of  from  1  to  4  per  cent,  were  to  be 
found  in  treated  foods.  What  guar- 
antee is  there  under  such  conditions 
that  uneven  distribution  will  not 
greatly  increase  the  danger? 

But  it  is  not  only  in  the  infant  that 
foods  containing  boric  acid  are  harm- 
ful. It  applies  particularly  also  to  the 
multitude  of  sufferers  from  disorders 
of  the  stomach,  intestines,  and  kid- 
neys, and  to  the  neurasthenic  and 
debilitated. 

To  quote  the  words  of  Medical 
Officer  Hill,  of  Birmingham  (Public 
Health,  vol.  xi,  1898-99,  pp.  528-538), 
"A  number  of  experiments  have  been 
made  on  men  and  animals  by  Mat- 
tern,  Forster  and  Schlenker,  and 
Chittenden,  with  the  result  that  they 
all  found  that  smaller  or  larger  doses 
interfered  with  digestion  and  nutri- 
tion." Comparative  trials  on  himself 
with  cream  showed  Allan  (Brit.  Food 
Jour.,  vol.  X,  pp.  151,  1908)  that  dys- 
pepsia appeared  only  during  the 
periods  when  the  cream  contained 
boric  acid.  Its  evil  effects  in  mod- 
erate doses  have  also  been  recorded 
by  Kenwood  (Brit.  Food  Jour.,  vol.  x, 
p.  97,  1908),  Merkel  (Miinch.  med. 
Woch.,  vol.  1,  p.  1,  pp.  100-101,  1903; 
Lancet,  March  14,  p.  749,  1903),  and 
others — -indigestion,  headache,  flat- 
ulence, abdominal  pain,  and  diarrhea, 
ceasing  only  when  the  use  of  boric 
acid  was  discontinued.  We  need  not 
wonder  at  these  effects,  since,  as 
shown  by  Hoffmann,  of  Berlin  (Deut. 
med.  Woch.,  Bd.  xxviii,  S.  832,  1902), 
strong,    fresh-caught    frogs    "placed 


in  a  weak  boric  acid  solution"  in  such 
a  manner  that  this  solution  touches 
only  the  lower  part  of  the  body  will 
soon  develop  great  blisters  in  the 
immersed  portion,  the  "epithelial 
layers  of  the  skin  being  then  dis- 
solved off  so  that  large  pieces  float 
on  the  liquid."  Even  when  the  solu- 
tion was  but  one-half  of  one  per 
cent.  (%o  per  cent.)  the  inflammatory 
process  developed,  with  loss  of  the 
same  skin  tissues  on  the  second  day. 

This  accounts  for  the  most  disas- 
trous effect  of  boric  acid :  the  destruc- 
tion of  the  lining  epithelium  of  the 
intestinal  canal,  so  important  in  the 
process  of  absorption  of  foodstuffs 
that  its  loss  means  death  from  starva- 
tion. 

Thus,  Hoffmann  {loc.  cit.)  found 
that  dogs  whose  food  contained  2.5 
per  cent,  of  boric  acid  showed,  post 
mortem,  marked  lesions  of  the  stom- 
ach and  intestines.  The  epithelium 
had  peeled  off  in  places;  there  were 
necrotic  areas,  while  large  pieces  of 
mucous  membrane  had  sloughed  off. 
In  rabbits  a  1  per  cent,  solution 
sufficed  to  raise  blisters  on  the  intes- 
tinal surface  and  to  cause  its  lining  to 
be  thrown  off.  Similar  experiments 
by  Puppe  (Aertzliche  Sachverstandi- 
gen-Zeitung,  Bd.  xiii,  S.  313,  1907)  in 
dogs  gave  similar  results,  and  he 
compares  the  action  of  boric  acid  to 
that  of  corrosive  sublimate.  But  he 
observed  moreover  that  the  decrease 
of  weight  in  all  the  animals  was, 
in  his  own  words,  "extraordinarily 
noticeable."  In  experiments  by  Pou- 
chet  (quoted  by  Brouardel,  Les  Em- 
poisonnements  criminels  et  acciden- 
tels,  Paris,  1902,  p.  277)  the  dogs  lost 
one-fifth  to  one-sixth  of  their  weight. 
In  man  3  grains  (0.2  Gm.)  of  boric 
acid   daily    (many  adulterated   milks 
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contain  more  than  this  proportion  to 
the  pint)  suffice  to  decrease  the 
weight,  as  shown  by  Rost  (Arbeiten 
aud  dem  Kaiserlichen  Gesundheit- 
samte,  Bd.  x,  part  1,  1902),  who  also 
attributes  the  rapid  emaciation  to  loss 
of  power  by  the  intestine  to  assimilate 
food.  Kister's  (Zeitsch.  f.  Hygiene, 
Bd.  xxxvii,  S.  225,  1901)  experimen- 
tal kittens  soon  died  with  what  he 
terms  "intensified  inanition"  precisely 
as  do  infants  exposed  to  the  same  cor- 
rosive action  of  boric  acid  introduced 
in  what  is  supposed  by  their  parents 
to  represent  their  pabulum  vitcE,  milk. 

"Consider,"  writes  Rubner  (Arbei- 
ten aus  dem  Kaiserlichen  Gesund- 
heitsamte,  vol.  xix,  p.  1,  88,  1902), 
"the  serious  consequences  which,  for 
instance,  may  occur  in  the  nourish- 
ment of  children,  in  that  of  old  and 
enfeebled  persons,  convalescents,  in 
which  cases  the  preservation  of  life 
itself  depends  on  carefully  regulated 
food!" 

An  important  feature  of  the  action 
of  corrosive  substances  such  as  boric 
acid  is  the  decrease  of  resistance  to 
disease  their  use  entails.  Boric  acid 
is  particularly  harmful  in  this  con- 
nection, as  shown  by  Bernstein  (Brit. 
Med.  Jour.,  April  16,  p.  928,  1910),  be- 
cause it  is  endowed  with  a  selective 
action,  not  for  the  harmful  and 
ubiquitous  intestinal  germ,  the  Bacil- 
lus coli  communis,  but  for  germs  of  the 
proteus  group  and  other  harmless 
saprophytes.  In  other  words,  it  kills 
harmless  bacteria  just  as  it  does  the 
lining  epithelium  of  the  intestine, 
thus  leaving  in  the  latter  a  breach,  or, 
indeed,  numerous  breaches,  through 
which  harmful  bacteria  can  penetrate 
into  the  blood  and  neighboring  tissues 
and  infect  them. 

As  a  preservative  agent  for  meat 


boric  acid  has  also  been  found  by 
Bernstein  (Brit.  Med.  Jour.,  April  16, 
1910)  to  prevent  decomposition  in  so 
far  as  the  sense  of  smell  is  concerned. 
If  putrefaction  has  begun,  the  fact 
that  it  inhibits  the  growth  of  3^easts 
and  organisms  of  the  proteus  group 
and  other  harmless  saphrophytes,  but 
not  the  organisms  of  the  coli  group, 
makes  it  possible  with  the  aid  of  boric 
acid  to  use  stale  meat  for  the  making 
of  sausage,  and  even  meat  that  has 
already  started  decomposing.  If, 
then,  to  such  meats  Gaertner's  bacil- 
lus has  obtained  access,  it  will  have 
had  several  days  at  least  in  which  to 
grow,  and,  what  is  important,  un- 
hindered by  the  protective  sapro- 
phytes. Such  meat  is  therefore  patho- 
genic as  a  food. 

If  we  now  inquire  into  the  harm 
that  boric  acid  can  do  in  the  intes- 
tinal canal  by  sparing  the  Bacillus  coli 
and  opening  avenues  for  it  into  the 
blood,  we  shall  find  that  boric  acid 
renders  those  who  use  it  vulnerable 
to  many  diseases  besides  infantile 
diarrhea.  Even  the  most  conserva- 
tive bacteriologists  sustain  Kramer 
(Jour.  Exp.  Med.,  p.  319,  1907)  in  the 
discovery  that  the  colon  bacillus  takes 
an  important  part  in  the  formation  of 
gall-stones.  Rostocki  (Deut.  med. 
Woch.,  p.  235,  1898)  and  others  have 
found  that  80  per  cent,  of  all  diseases 
of  the  urinary  tract,  and  particularly 
of  the  bladder,  were  caused  by  the 
same  bacillus.  It  has  also  been  recog- 
nized by  many  as  an  active  agent  in 
certain  ulcerative  processes,  especially 
upon  abraded  surfaces.  Important  in 
this  connection  is  the  fact  that  the 
Bacillus  coli  is  ever  present  in  the  in- 
testine, and  <if  we  recall  that,  besides 
destroying  the  epithelial  lining  of  the 
intestine,     borjc    acid     also     causes 
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necrosis  and  enlargement  of  the 
l3'mphatic  glands,  as  shown  by 
Piippe  (Aertzliche  Sachverstandigen- 
Zeitung,  Bd.  xiii,  S.  309,  1907),  we 
can  understand  why  Richard  Jones 
(quoted  by  Harrison,  Lancet,  Sept. 
22,  p.  787,  1906)  connected  the  marked 
increase  (133  to  305  per  million)  of 
deaths  in  Great  Britain  during  1885- 
1904  from  enteritis,  appendicitis,  and 
perityphlitis  with  food  preservatives, 
including  boric  acid,  since  each  of 
these  diseases  presents,  as  a  promi- 
nent feature  of  its  pathology,  ulcer- 
ation of  the  intestinal  lymphatic 
glands. 

Typhoid  fever  is  due  to  a  specific 
bacterium,  that  of  Eberth,  while  the 
ulcerative  lesions  of  the  intestine  in- 
clude the  lymph-  follicles  and  glands. 
But  the  specific  germ  does  not  alone 
work  havoc  in  these  cases;  the  lesions 
may  al§o  be  provoked  by  other  bac- 
teria, including  the  Bacillus  coli  com- 
munis. Indeed,  there  is  good  ground 
for  the  belief  that  these  organisms  are 
able  alone  to  cause  typhoid  fever; 
Smith  and  Tennant,  in  the  Belfast 
epidemic,  for  example,  failed  to  find 
typhoid  bacilli  in  the  causative  water 
suppl}^,  but  were  able  to  isolate  the 
Bacillus  coli.  The  intestinal  canal 
being  constantly  the  host  of  a  multi- 
tude of  these  germs,  any  substance 
capable  of  injuring  the  lymphatic 
glands  affords  an  entrance  to  the 
bacillKs  with  ulceration  and  typhoid 
symptoms  at  least  as  a  result.  We 
have  seen  just  such  an  agent  in  boric 
acid. 

Appendicitis  is  another  disorder 
worth  considering  in  this  connection. 
As  Reginald  Harrison,  of  London. 
(Lancet,  Sept.  22,  p.  787,  1906),  says, 
adding  testimony  of  his  own :  "It 
has  been  stated  with  some  authority 


that  the  frequency  of  appendicitis  has 
been  considerably  added  to  in  recent 
3^ears  by  the  large  use  of  boric  acid 
and  other  chemicals  as  food  preserva- 
tives." Injury  of  the  lymphatic 
glands  by  these  agents  also  explains 
the  causative  role  boric  acid  can  play 
in  this  disease.  Sajous  (Internal 
Secretions,  vol.  i,  p.  325,  1903)  pointed 
out  in  1903  that  the  vermiform  ap- 
pendix was  not  the  useless  organ  it 
was  generally  supposed  to  be,  and 
that  its  purpose  was  to  supply, 
thrbugh  the  lymph-follicles  it  con- 
tains, phagocytes  and  antitoxic  sub- 
stances calculated  to  destroy  bacteria 
and  their  toxins  in  the  cecum,  where, 
as  the  end  of  the  small  intestine,  its 
content  has  undergone  advanced 
putrefaction.  This  view  has  been 
confirmed  by  E.  M.  Corner,  of  London 
(Annals  of  Surgery,  p.  513,  Oct., 
1910),  who,  referring  to  the  opinions 
of  Keetley  and  Macewen,  that  it  was 
an  actively  useful  organ,  states  that 
the  vermiform  appendix  is  "a  special- 
ized part  of  the  alimentary  canal, 
nature  having  made  use  of  a  disap- 
pearing structure  and  endowed  it  with 
a  secondary  function,  by  giving  it 
lymphoid  tissue  to  protect  the  body 
against  the  micro-organisms  of  the 
ileocecal  region."  As  it  is  this  lym- 
phoid tissue  in  the  intest'ine  proper 
that  boric  acid,  as  shown  by  Puppe 
(Aertzliche  Sachverstandigen  -  Zei- 
tung,  Bd.  xiii,  S.  309,  1907),  destroys, 
while,  as  we  have  seen,  it  also  para- 
lyzes the  germ-destroying  cells,  the 
phagocytes,  it  becomes  evident  that  it 
renders  the  appendix  itself  vulnerable 
to  the  action  of  the  local  bacteria,  i.e., 
to  that  inflammatory  and  ulcerative 
process  recognized  as  appendicitis. 

Bright's  disease,  including  the  vari- 
ous kidney  disorders  grouped  under 
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this  head,  is,  of  all  conditions,  one  of 
the  most  seriously  aggravated  by 
small  as  well  as  large  quantities 
of  boric  acid.  "What  constitutes 
danger,"  writes  Brouardel,  of  Paris, 
referring  to  food  preservatives  in 
general,  "is  the  daily  ingestion  of 
small  amounts :  by  accumulation 
these  small  amounts  may  become  a 
dangerous  amount;  in  the  elimination 
of  them  the  organs  charged  with  this 
function  become  irritated."  This  is 
precisely  the  characteristic  action  of 
boric  acid  upon  the  kidneys.  As 
shown  by  Rost  (Archives  Intern,  de 
Pharmacodyrbamie  et  de  Therapie, 
1905,  vol.  XV,  pp.  290-331)  and  others, 
only  minute  quantities  of  this  corro- 
sive salt  leave  the  body  by  the  intes- 
tine or  with  the  sputum,  milk,  or 
sweat.  Not  only  are  the  kidneys 
'practically  the  sole  organs  through 
which  it  is  eliminated,  but  they  ex- 
crete it  slowly,  so  that  it  requires 
from  five  to  eighteen  days  to  eliminate 
even  a  moderate  dose.  Used  con- 
tinuously as  it  is  in  food,  boric  acid 
accumulates  in  the  blood,  subjecting 
the  kidneys  to  constant  irritation. 
Gaucher  (quoted  by  Catrin,  Bull,  et 
mem.  de  la  Soc.  des  hopitaux  de 
Paris,  1896,  ser.  3,  vol.  xiii,  p.  610) 
has  shown  that  it  caused  inflammation 
of  these  organs,  i.e.,  nephritis,  in 
guinea-pigs;  Kister  (Zeitsch.  f.  Hy- 
giene, Bd.  xxxvii,  S.  225,  1901)  found 
albumin  in  the  urine  of  human  ex- 
perimental subjects  on  the  fourth  to 
the  tenth  day  of  food  containing  boric 
acid;  Harrington  (Amer.  Jour.  Med. 
Sci.,  Sept.,  pp.  1-9,  1904)  observed 
kidney  lesions  in  cats  fed  in  the  same 
way,  cats  fed  with  the  same  food,  but 
without  boric  acid,  showing  perfectly 
healthy  kidneys. 

The  salient  feature  in  this  connec- 


tion is  not  so  much  the  production  of 
Bright's  disease  as  it  is  the-  fact  that 
milk  diet  and  farinaceous  foods  are 
used  extensively  in  this  disease.  In 
the  light  of  the  above  facts,  what  may 
we  expect  from  such  foods,  even 
though  they  contain  but  a  small  pro- 
portion of  boric  acid?  The  answer 
needs  hardly  to  be  emphasized. 

Finally,  we  must  not  overlook  the 
fact  that  boric  acid  is  an  active  poison 
a  single  large  dose  of  which  may  kill 
in  thirty-six  hours  where  kidney  le- 
sions are  present,  as  in  Schwyzer's 
case  (N.  Y.  Med.  Woch.,  No.  8,  1895). 
Many  instances  of  poisoning  have 
been  reported  not  only  in  cases  in 
Avhich  boric  acid  had  been  ingested, 
but  also  where  it  had  been  used 
locally,  enough  having  been  absorbed 
to  cause  death.  Nor  does  this  apply 
solely  to  large  doses.  Five-  and 
three-  grain  doses — much  less  than 
there  is  in  a  quart  of  the  average 
"preserved"  milk — have  produced, 
after  a  few  days,  violent  toxic  phe- 
nomena. To  ascribe  these  eft'ects 
to  "idiosyncrasy,"  "special  sensitive- 
ness," and  the  like  means  nothing  in 
view  of  the  facts  adduced  herein  con- 
cerning the  cumulative  action  of 
foods  containing  but  %o  or  /'^o  of  1 
per  cent,  of  boric  acid.  Even  if  such 
excuses  had  any  weight  at  all,  such 
hypersensitiveness  should  preclude 
its  use.  But  we  have,  besides,  the 
plea  of  the  sick,  the  convalescent,  the 
cripple,  the  infant — of  the  multitude 
of  innocent  victims — to  take  into  ac- 
count, and  all  impose  the  duty  formu- 
lated by  Pouchet  (Recueil  des  Trav- 
aux  du  Comite  Consultatif  d'Hygiene, 
1891,  vol.  xxi,  p.  699)  to  the  Com- 
mittee of  Public  Health  of  France 
over  twenty  years  ago,  and  acted 
upon  at  once,  to  the  effect  that  the 
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use  of  borax  or  of  boric  acid  should  not 
be  authorised  in  foodstuffs. 

THERAPEUTICS.— Boric  Acid.— 
The  germicidal  value  of  boric  acid  is 
limited,  since  it  does  not  destroy 
pathogenic  bacteria.  Yet,  it  presents 
the  advantage,  in  4  per  cent,  solution, 
of  inhibiting  their  growth.  Hence  its 
vide  use  for  this  purpose.  The  scope 
of  boric  acid  as  an  antiseptic  has  been 
extensive,  i.e.,  in  almost  every  con- 
ceivable surgical  condition :  as  a  de- 
tergent for  painful  and  suppurating 
wounds  and  ulcers;  as  a  basis  for  in- 
jections and  ointments  of  all  kinds; 
in  collyria;  as  an  insufflation  powder 
for  the  ear ;  to  wash  out  the  bladder  in 
cystitis  and  for  a  similar  purpose  in 
dilated  stomach;  as  an  application  to 
skin  maladies.  But  the  toxic  effects 
described  under  "Poisoning"  should 
always  be  borne  in  mind. 

Boric  acid  has  been  very  exten- 
sively employed  in  the  treatment  of 
diseases  of  the  eye.  Bourgeois,  of 
Rheims,  recommends  it  for  phlyc- 
tenular and  granular  conjunctivitis; 
Smith,  as  a  wash  for  ophthalmia  neo- 
natorum. It  has  also  been  used  as  an 
ointment  between  the  eyelids  after 
operating  for  cataract;  but  the  drug 
should  be  used  with  caution,  and  of  a 
strength  of  not  more  than  1  per 
cent.,  since  Noyes  has  seen  a  diffuse 
keratitis  develop  from  a  4  per  cent, 
solution. 

In  measles,  too,  frequent  bathing 
of  the  eyes,  nose,  and  ears  with  a 
warm,  but  weak,  boric  acid  solution, 
is  to  be  recommended  as  beneficial 
and  comforting  to  the  patient. 

This  drug  has,  also,  been  employed 
in  the  treatment  of  chancroid  as  a 
dusting  powder;  in  nasopharyngeal 
catarrh,  especially  the  troublesome 
form  seldom  seen  except  in  children 


and  in  otorrhea;  in  chronic  constipa- 
tion, Ijy  applying  the  dry  powder 
direct  to  the  rectal  mucosa.  In  a 
watery  5  per  cent,  solution  boric  acid 
has  been  extensive!}"  employed  in 
pharyngitis  and  in  mild  laryngitis;  in 
aphthae  and  other  forms  of  stomati- 
tis, and  in  ointment  form  to  the 
urethra  for  gonorrhea,  and  also  to  the 
pustules  of  variola  to  prevent  pitting. 

In  spite  of  the  reputation  accruing 
at  'one  time,  it  is  doubtful  if  any 
material  benefit  is  ever  derived  from 
the  use  of  boric  acid  in  any  but  the 
milder  and  less  stubborn  varieties  of 
skin  disease.  It  may,  however,  prove 
a  valuable  adjunct  to  other  treatment. 
Rapid  recovery  is  said  to,  have  been 
obtained  in  eczema,  and  also  in  con- 
tagious impetigo,  by  employing  it  in 
glycerole  of  starch,  1  to  30;  this  com- 
bination is  stated  to  ofifer  all  the  good 
to  be  obtained  from  oil  of  cade  with- 
out any  of  the  disadvantages  of  the 
latter.  In  the  erysipelas  of  the  new- 
born boric  acid  has  been  lauded  above 
many  other  agents. 

Boric  acid  solution  has  also  been 
praised  for  use  in  the  pleural  cavity, 
especially  after  pneumotomy  or  as- 
piration. 

SODIUM  BORATE;  SODIUM 
BIBORATE;  BORAX.— This,  the 
best  known,  and  most  generally  em- 
ployed internally,  of  all  the  borate 
salts,  has  long  been  alternately  lauded 
and  condemned  by  the  medical  pro- 
fession, though  it  has  always  retained 
a  status  in  domestic  pharmacy  and 
therapeutics.  It  is  soluble,  we  have 
seen,  in  16  parts  of  cold  water  and 
insoluble  in  alcohol,  though  very 
soluble  in  glycerin  and  fats.  It  has 
been  found  that  the  addition  of  a 
small    amount    of   sugar    greatly    in- 
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crease?  the  solubility  of  borax,  and 
that  it  will  also  rapidly  liquefy  a  solu- 
tion of  gum  arable  which  has  become 
gelatinous  from  the  presence  of  borax. 
According  to  Dujardin,  sodium 
borate,  which  as  a  general  rule  be- 
haves like  the  alkalies,  should  not  be 
associated  with  the  salts  of  the  alka- 
loids. In  mixtures  of  this  kind  the 
patient  is  likely  to  take  most  of  the 
alkaloid  in  the  last  dose,  with  harmful 
efifect. 

SODIUM  BORATE  POISON- 
ING.— The  phenomena  are  the  same 
as  those  caused  by  boric  acid,  the 
latter  in  fact  being  the  toxic  constit- 
uent of  the  salt. 

Case  of  an  infant  2  months  old  born 
strong  and  healthy  which  developed 
thrush  a  fortnight  after  birth.  A  mix- 
ture of  borax  and  honey  was  applied, 
which  relieved  the  thrush,  but  the  child 
developed  a  liking  for  it,  so  that  from 
two  to  three  4-dram  (16  Gm.)  boxes 
were  used  every  week.  The  author 
describing  the  effects  says  that  a  pro- 
gressive wasting  had  set  in,  and  when 
he  saw  the  infant  there  was  a  marked 
erythematous  eruption  on  the  palmar 
aspect  of  the  hands  and  on  the  plantar 
aspect  of  the  feet,  with  distinct  des- 
quamation between  the  toes  and  the 
fingers;  well-marked  urticarial  eruption 
was  present  on  the  arms  and  forearms, 
but  the  region  between  the  legs  was 
notably  free  from  eruption.  There  were 
tumefaction  and  tenderness  of  the  ab- 
domen and  a  raw,  pinky  redness  of  the 
lips,  tongue,  palate,  and  throat,  with 
vomiting  and  looseness  of  the  bowels. 
The  face  had  a  wizened  look,  the  skin 
was  soft  and  brownish,  the  eyes  were 
bright,  and  the  joints,  especially  the 
knees,  tender,  swollen,  and  somewhat 
stiff.  There  was  no  evidence  of  syph- 
ilis or  other  cause  for  the  wasting  and 
rash  except  the  borax,  of  which  the 
child  had  about  10  grains  (0.65  Gm.) 
every  day  for  six  weeks.  On  stopping 
the  borax  and  confining  the  infant  to 
breast  milk,  together  with  a  little  raw- 


beef  juice,  it  appears  to  be  recovering 
rapidly.  McWalter  (Lancet,  Aug.  10, 
1907). 

TOXIC  EFFECTS  OF  SODIUM 
BORATE  (BORAX)  AS  FOOD 
PRESERVATIVE.— The  study  of 
the  toxic  effects  of  boric  acid  sub- 
mitted on  page  580  applies  also  to 
borax.  An  experimental  study  of  the 
influence  of  the  latter,  under  the  direc- 
tion of  H.  W.  Wiley,  led  him  to  the 
following  conclusion : — 

"The  most  interesting  of  the  ob- 
servations which  were  made  during 
the  progress  of  the  experiments  was 
in  the  study  of  the  direct  effect  of 
boric  acid  and  borax,  when  admin- 
istered in  food,  upon  the  health  and 
digestion.  When  boric  acid,  or  its 
equivalent  in  borax,  is  taken  into  the 
food  in  small  quantities,  not  exceed- 
ing ^  gram  {jY?.  grains)  a  day,  no 
notable  eff'ects  are  immediately  pro- 
duced. The  medical  symptoms  of  the 
case  in  long-continued  exhibitions  of 
small  doses  or  in  large  doses,  extend- 
ing over  a  shorter  period,  show  in 
many  instances  a  manifest  tendency 
to  diminish  the  appetite  and  to  pro- 
duce a  feeling  of  fullness  and  uneasi- 
ness in  the  stomach,  which  in  some 
cases  results  in  nausea,  with  a  very 
general  tendency  to  produce  a  serxse 
of  fullness  in  the  head,  which  is  often 
manifested  as  a  dull  and  persistent 
headache.  In  addition  to  the  uneasi- 
ness produced  in  the  region  of  the 
stomach,  there  appear  in  some-  in- 
stances sharp  and  well-located  pains, 
which,  however,  are  not  persistent. 
Although  the  depression  in  the 
weight  of  the  body  and  some  of  the 
other  symptoms  produced  persist  in 
the  after-periods,  there  is  a  uniform 
tendency,  manifested  after  the  with- 
drawal   of   the    preservative,   toward 
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the  removal  of  the  unpleasant  sensa- 
tions in  the  stomach  and  head  above 
mentioned. 

"The  administration  of  boric  acid 
to  the  amount  of  4  grams  per  day,  or 
l)orax  equivalent  thereto,  continued 
for  some  time,  results  in  most  cases 
in  loss  of  appetite  and  inability  to 
perform  work  of  any  kind.  In  many 
cases  the  person  becomes  ill  and  unfit 
for  duty.  Four  grams  per  day  may 
be  regarded,  then,  as  the  limit  of  ex- 
hibition beyond  which  the  normal 
man  may  not  go.  The  administration 
of  3  grams  per  day  produced  the 
same  s3'miptonis  in  many  cases,  al- 
though it  appeared  that  a  majority  of 
the  men  under  observation  were  able 
to  take  3  g-rams  a  day  for  a  somewhat 
protracted  period  and  still  perform 
their  duties.  The}^  commonly  felt 
injurious  effects  from  the  dose,  how- 
ever, and  it  is  certain  that  the  normal 
man  could  not  long  continue  to  re- 
ceive 3  grams  per  day. 

"In  many  cases  the  same  results, 
though  less  marked,  follow  the  ad- 
ministration of  borax  to  the  extent  of 
2  grams  and  even  of  1  gram  per  day, 
although  the  illness  following"  the 
administration  of  borax  and  boric 
acid  in  those  proportions  may  be  ex- 
plained in  some  cases  by  other 
causes,  chiefly  grippe. 

"The  administration  of  borax  and 
boric  acid  to  "the  extent  of  Yz  gram 
per  day  yielded  results  markedly  dif- 
ferent from  those  obtained  with 
larger  quantities  of  the  preservatives. 
This  experiment,  Series  V,  conducted 
as  it  was  for  a  period  of  fifty  days, 
was  a  rather  severe  test,  and  it  ap- 
peared that  in  some  instances  a  some- 
what unfavorable  result  attended  its 
use.  On  the  whole  the  results  show 
that  Vi  gram  per  day  is  too  much  for 


the  normal  man  to  receive  regularly. 
On  the  other  hand,  it  is  evident  that 
the  normal  man  can. receive  ^  gram 
per  day  of  boric  acid,  or  of  borax  ex- 
pressed in  terms  of  boric  acid,  for  a 
limited  period  of  time  without  much 
danger  of  impairment  of  health. 

"It  is,  of  course,  not  to  be  denied 
that  both  borax  and  boric  acid  are 
recognized  as  valuable  remedies  in 
medicine.  There  are  certain  diseases 
in  which  these  remedies  are  regularly 
prescribed,  both  for  internal  and  ex- 
ternal use.  The  value  which  they 
possess  in  these  cases  does  not  seem 
to  have  any  relation  to  their  use  in 
the  healthy  organism  except  when 
properly  prescribed  as  prophylactics. 
The  fact  that  any  remedy  is  useful  in 
disease  does  not  appear  to  logically 
warrant  its  use  at  any  other  time. 

"It  appears,  therefore,  that  both 
boric  acid  and  borax,  when  continu- 
ously administered  in  small  doses  for 
a  long  period,  or  when  given  in  large 
quantities  for  a  short  period,  create 
disturbances  of  appetite,  of  digestion 
and  of  health." 

THERAPEUTICS.— As  an  appli- 
cation to  mucous  membranes,  be- 
cause of  its  mildly  antiseptic  and 
soothing  effects,  borax  in  solution  is 
very  useful  and  often  serves  a  better 
purpose  than  more  pronounced  as- 
tringents or  local  stimulants.  Espe- 
cially is  this  true  of  some  of  the  lesser 
diseases  of  the  eye  and  nasopharynx, 
the  milder  forms  of  conjunctivitis, 
certain  forms  of  rhinitis,  ulcerative 
stomatitis,  etc.  In  the  various  milder 
forms  of  stomatitis  in  infants,  borax 
and  honey  constitute  a  valuable 
household  remedy.  Sodium  borate  in 
camphor  water  secures  a  pleasant, 
harmless,  and  grateful  collyrium  that 
may    advantageously    be    employed. 
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either  alone  or  in  connection  with 
other  remedies,  in  most  inflammatory 
conditions  of  the  eyes. 

Sodium  borate  in  solution  may  be 
employed  topically  to.  dissolve  the 
pellicles  of  the  epidermis  joined  to- 
gether by  sebaceous  matter,  thereby 
acting  as  a  detergent;  in  eczema  and 
other  eruptions  attended  with  pruri- 
tus due  to  the  accumulation  of  prod- 
ucts of  the  sudoriparous  glands  the 
salt  is  often  most  efifective.  Congeni- 
tal ichthyosis  is  often  benefited  by 
washes  of  sodium  borate. 

In  erysipelas  Sevestre  employs 
baths  at  93.2°  F.  containing  16  ounces 
(500  c.c.)  of  sodium  borate,  which,  he 
claims,  lowers  the  temperature  and 
tends  to  heal  the  eruption. 

Both  borax  and  boric  acid  have 
been  recommended  as  injections  in 
dysentery,  but  the  solution  should 
not  be  strong  lest  absorption  and  in- 
toxication occur. 

In  infantile  diarrhea  daily  irriga- 
tions of  the  larger  bowel  have  been 
found  most  beneficial  during  the 
height  of  the  disorder,  borax,  1  dram 
(4  Gm.)  to  a  pint  (480  c.c.)  of  warm 
water,  being  employed. 

That  sodium  borate  has  some 
action  upon  the  central  nervous 
system  is  apparent,  but  this  is  so  ill 
understood  that  it  is  impossible  to 
formulate  any  definite  physiological 
basis  for  its  internal  administration. 
It  has  been  tried  in  epilepsy,  but  is 
inferior  to  the  bromides,  while  the 
chances  of  an  eruption  soon  develop- 
ing are  greater.  Borax  has  also  been 
recommended  for  several  nervous  dis- 
orders, including  loconiotcr  ataxia, 
paralysis  agitans,  etc.,  but  it  is  in- 
ferior to  other  remedies  available. 

Sodium  borate  is  endowed  with  a 


special  affinity  for  the  genitourinary 
organs.  In  some  cases  it  relieves 
uterine  hemorrhage  with  surprising 
promptness ;  it  has  also  proved  very 
useful  in  chronic  cystitis  in  5-grain 
(0.3  Gm.)  doses  three  times  daily, 
coupled  with  washing  out  of  the 
bladder  with  small  quantities — a 
couple  of  ounces  of  a  2  grain  (0.13 
Gm.)  to  the  ounce  (30  Gm.)  solution 
at  105°  F.  Stronger  solutions,  5 
grains  (0.33  Gm.)  to  the  ounce  (30 
Gm.),  have  also  been  found  advanta- 
geous  in  leucorrhea  and  gonorrhea. 
C.  E.  DE  M.  Sajous 
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L.  T.  DE  M.  Sajous, 

Philadelphia. 

BOTHRIOCEPHALUS  LATUS. 

See  Parasites,  Diseases  of. 

BOTULISM.      See  Toxic  Foods. 

BRAIN,  DISEASES  OF.    See 

Cerebral  Abscess,  Cerebral  Hemor- 
rhage, Head,  Meninges. 

BREAK-BONE  FEVER.    See 

Dengue. 

BREASTS,  DISEASES  OF.    See 

Mammary  Gland;  Diseases  of. 

BRIGHT'S  DISEASE. 

ACUTE  NEPHRITIS,  or  ACUTE 
PARENCHYMATOUS  NEPHRI- 
TIS, also  termed  sometimes,  though 
infrequently.  Acute  Bright's  Disease; 
Acute  Diffuse  Nephritis;  Exudative, 
Catarrhal,  Tubal  Desquamative,  and 
Glomerulonephritis  of  Acute  Course. 

DEFINITION.— An  acute  inflam- 
mation of  the  kidneys,  and  either  of  a 
mild,  severe,  or  grave  character.  It 
may  be  more  or- less  diffuse  in  nature. 
Three  varieties  of  acute  renal  disease 
are  described  by  Delafield  under  the 
term  acute  Bright's  disease:  (1)  acute 
degeneration  of  the  kidneys;   (2)  acute 
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exudative  nephritis,  and  (3)  acute  pro- 
ductive nephritis. 

SYMPTOMS.— The  onset  is  sudden, 
as  a  rule,  but  varies  with  the  exciting 
cause  of  the  nephritis.  Chilhness,  nau- 
sea and  vomiting,  pain  in  the  back,  and, 
within  twenty-four  hours,  dropsy  are 
seen  in  some  cases.  Children  are  sub- 
ject to  convulsions  (uremic),  and  in 
severe  cases  adults  are  no  less  liable. 
Fever  may  be  present,  but  it  is  neither 
constant  nor  high.  The  early  appear- 
ance of  edematous  puffiness  of  the  eye- 
lids and  face,  and  of  pallor  of  the  skin, 
is  characteristic.  Soon,  and  sometimes 
at  first,  a  swelling  occurs  about  the 
ankles  and  legs,  and  in  severe  cases 
dropsy  involves  the  whole  body.  The 
scrotum,  penis,  or  labia  may,  in  such 
cases,  become  enormously  distended,  the 
skin  presenting  an  almost  translucent 
appearance.  The  blood-pressure  is 
apt  to  be  raised,  especially  in  children. 

High  tension  is  one  of  the  most 
persistent  accompaniments  of  many 
varieties  of  renal  disease,  but  it  oc- 
curs too  soon,  too  early  in  the  mal- 
ady, to  be  the  result  of  change  in  the 
texture  of  the  arteries.  The  writer 
ascribes  it  to  a  cramp  of  the  muscular 
coat  of  the  arteries,  and  this  spasm 
persists  so  long  as  its  exciting  cause 
continues  to  circulate  in  the  blood. 
But  high  tension  persists  in  spite  of 
the  passage  of  an  acute  into  a  chronic 
nephritis,  while  in  cases  which  re- 
cover it  is  the  last  of  the  physical 
signs  to  disappear.  Hence,  high  ten- 
sion is  present  from  the  very  com- 
mencement of  the  disease,  and  is  not 
a  late  consequence  of  the  same. 
Therefore,  endarteritis  must  not  be 
looked  upon  as  the  cause  of  the  high 
tension,  but  rather  as  the  result  there- 
of. W.  H.  Thomson  (Med.  Rec, 
Aug.  20,  1904). 

In  12  cases  of  nephritis  occurring 
at  the  Hopital  des  Enfants  Malades, 
in  Paris,  9  were  cases  of  acute  scar- 
latinous   nephritis,    of    which    5    re- 


covered; 1  died  of  pneumococcic 
meningitis,  and  3  became  chronic. 
The  most  important  changes  occurred 
in  acute  nephritis;  increased  arterial 
tension  was  a  prominent  feature 
which  disappeared  when  the  disease 
was  cured.  When  the  disease  be- 
comes chronic  the  pressure  falls.  In 
fatal  acute  nephritis  dilatation  of 
the  heart  occurs;  in  prolonged  cases 
cardiac  hypertrophy  may  occur  and 
remain.  In  old  cases  of  chronic  ne- 
phritis and  in  acute  attacks  enlarge- 
ment was  evident,  and  due  to  dilata- 
tion. Gallop  rhythm  was  rare.  The 
liver  was  frequently  enlarged.  Nobe- 
court  and  Voisin  (Arch,  de  med.  des 
enf.,  Dec,  1909). 

In  the  acute  nephritis  of  young 
children  the  blood-pressure  is  often 
raised  to  a  marked  degree.  This  fact 
has  failed  to  be  recognized  by  pedia- 
tricians. It  is  extremely  difficult,  in 
small  children,  to  determine  varia- 
tions in  pulse  tension  by  digital  com- 
pression, excepting  with  the  sphyg- 
momanometer, which  has  been  very 
little  used  among  children.  It  will 
explain  why  so  little  change  in  blood- 
pressure  has  been  found  in  nephiritis. 
The  normal  pressure  for  children  at 
different  ages  was  first  obtained  by 
the  writer  by  working  out  the  aver- 
ages on  a  series  of  170  cases  between 
the  ages  of  a  few  months  and  12 
years.  Observations  were  then  made 
on  9  cases,  7  of  which  were  cases  of 
acute  nephritis,  and  2  were  chronic, 
with  acute  symptoms  superadded. 
This  showed  that  in  children  suffer- 
ing from  acute  nephritis  the  blood- 
pressure  is  raised,  and  that  this  rise 
may  be  very  great.  In  3  out  of  the 
7  acute  cases  the  hypertension  was 
very  marked.  This  fact  is  of  diagnos- 
tic value,  as  in  no  other  disease  of 
childhood  is  there  to  be  found  the 
same  high  range  of  blood-pressure. 
Those  cases  having  the  highest  pres- 
sure were  those  in  which  only  a  trace 
of  edema  was  noticeable,  and  also 
it  was  noted  that  in  these  same  cases 
the  quantity  of  blood  in  the  urine 
was  very  great,  the  explanation  be- 
ing,   probably,    that    the    greatly    in- 
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creased  blood-pressure  had  caused  a 
rupture  of  the  renal  capillaries.  It  is 
difficult  to  explain  the  high  tension 
and  rapid  drop  which  occurred  in 
some  of  the  cases,  except  by  assum- 
ing a  large  degree  of  spasm  due  to 
some  toxin  acting  on  the  arterial 
walls.  Lennox  Gordon  (Archives  of 
Pediatrics,  voh  xxviii,  p.  343,  1911). 

Often  local  symptoms  are  absent,  as 
pain  and  tenderness  in  the  lumbar  re- 
gion ;  they  are  never  marked.  Micturi- 
tion may  be  frequent  and  accompanied 
by  a  slight  burning  and  vesical  tenes- 
mus, due  to  the  concentrated  urine.  In 
very  severe  dropsy  the  tense,  dry  skin 
may  become  sensitive  or  even  painful  on 
pressure.  Bodily  movements  are  often 
painful  and  difficult  in  cases  of  marked 
anasarca.  Uremia  may  be  heralded  by 
intense  headache  and  backache. 

A  urinary  examination  is  always  nec- 
essary, as  in  mild  cases  the  renal  con- 
dition may  be  overlooked.  There  may 
be  no  further  symptoms  than  a  general 
malaise. 

Acute  nephritis  is  frequently  ac- 
companied Ly  a  marked  psychic  de- 
pression which  is  important  for  dif- 
ferentiation. The  writer  noted  this 
symptom  in  many  cases  and  also  in 
himself.  Although  comprehending 
and  feeling  as  usual,  free  from  head- 
ache, dizziness,  and  tinnitus,  complete 
apathy  and  indifference  to  the  en- 
vironment became  noticeable.  There 
are  no  special  symptoms  and  yet  one 
does  not  feel  well.  This  condition  is 
explained  by  the  albuminuria,  oli- 
guria, and  edema  which  develop  in  the 
course  of  a  day  or  so,  with  the  other 
symptoms  of  acute  nephritis.  This 
prodromal  psychic  depression  is  evi- 
dently one  manifestation  of  uremia. 
When  it  is  observed  in  the  course  of 
any  infectious  disease  it  should  warn 
of  an  impending  organic  affection  in 
the  kidneys.  Janovsky  (Revue  de 
med.,  Aug.,  1908). 

The  urine  in  acute  nephritis  furnishes 
distinctive    characteristics.      The    total 


quantity  passed  in  twenty-four  hours 
is  diminished,  and  may  even  be  very 
scanty,  varying  from  5  to  25  ounces 
(150  to  740  c.c).  There  may  be  sup- 
pression in  cases  of  toxic  origin,  when 
an  acute  degeneration  or  necrosis  of  the 
renal  epithelium  occurs,  and  in  the  very 
severe  exudative  inflammations. 

The  specific  gravity  is  early  increased 
to  1025  or  more,  though  later  it  may 
fall  to  1015  or  1010.  The  color  is 
darker  than  normally  and  is  usually 
smoky  red,  or  reddish  brown,  according 
to  the  amount  of  blood  contained.  A 
more  or  less  abundant  flocculent  sedi- 
ment appears  on  standing,  if  the  normal 
morphological  constituents  are  present 
in  great  quantity. 

Some  red  blood-corpuscles  and  renal 
epithelium  are  found  microscopically, 
together  with  the  characteristic  hyaline, 
blood,  and  epithelial  tube-casts.  The 
urine  is  acid  in  reaction,  and  on  boiling 
throws  down  a  thick,  curdy  precipitate 
of  albumin,  which  varies  in  weight  from 
j4  to  1  per  cent.  The  urea  is  dimin- 
ished. 

The  molecular  concentration  or 
osmotic  pressure  of  the  urine  is 
usually  reduced,  so  that  the  freezing 
point  (cryoscopy)  is  1°  or  less  than 
1°  C.  (instead  of  the  normal  1.3°  to 
2.3°  C.)  below  that  of  distilled  water 
(0°  C). 

Cryoscopy  of  the  blood  and  urine 
in  nephritis  and  uremia  may  be  of 
great  service  in  the  study  of  these 
conditions.  As  an  aid  in  diagnosis,  it 
frequently  foretells  the  onset  of  an 
■attack  of  uremia  in  a  nephritic  before 
any  of  the  usual  clinical  manifesta- 
tions are  present.  To  do  this,  it  must 
be  systematically  employed  during 
the  course  of  the  disease,  and  daily 
observations  made  of  the  freezing 
point  of  both  the  blood  and  urine. 
By  it,  we  can  differentiate,  with  some 
degree  of  certainty,  between  Uremic 
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coma  and  that  due  to  cerebral  hemor- 
rhage, tumor,  alcoholism,  epilepsy, 
opium  poisoning,  hysteria,  and  ma- 
lingering. Diabetic  coma  cannot  be 
differentiated  with  any  degree  of  cer- 
tainty. It  enables  us  to  ernploy  more 
energetic  prophylactic  measures  be- 
fore the  uremic  attack,  and  we  may 
be  able  to  prevent  it  by  being  put  on 
our  guard  earlier  than  otherwise 
could  be  done.  It  will  enable  us  to 
determine  the  efficiency  of  our  treat- 
ment, because  the  concentration  of 
the  blood  should  be  reduced  rapidly 
if  proper  therapeutic  measures  are 
employed.  It  helps  to  determine  the 
advisability  of  venesection  and  subse- 
quent transfusion.  If  the  freezing 
point  of  the  blood  and  urine  is 
changed  favorably  under  treatment, 
it  enables  us  to  make  a  more  accu- 
rate prognosis.  If  the  freezing  point 
of  the  blood  falls  and  that  of  the 
urine  rises  in  spite  of  our  treatment, 
prognosis  would  be  grave.  If,  on  the 
other  hand,  the  blood  shows  an  eleva- 
tion and  the  urine  a  depression  of  the 
freezing  point,  we  conclude  that  our 
eflforts  are  successful,  and  the  prog- 
nosis is  correspondingly  more  favor- 
able. Tieken  (Amer.  Med.,  Sept.  30, 
1905). 

There  may  also  be  other  symptoms 
during  the  course  of  acute  Bright's  dis- 
ease, as  those  of  hydrothorax,  ascites, 
and  hydropericardium,  in  cases  in  which 
great  general  edema  is  present.  The 
first-named  condition  is  bilateral  and 
gives  rise  to  dyspnea;  the  second  in- 
creases the  dyspnea  by  pressing  the 
diaphragm  upward,  and  the  last  im- 
pedes the  heart's  action.  Striimpell 
describes  a  form  of  pneumonia  that 
sometimes  develops  in  severe  cases  of 
acute  nephritis, — a  "stiff  inflammatory 
edema," — midway  between  lobar  and 
broncho-  pneumonia.  There  may  also 
be  edema  of  the  conjunctivae,  soft  pal- 
ate, and  larynx. 

The  pulse  is  often  hard  and  tense, 
and,  though  slow  at  first,  it  may  become 


accelerated  later.  Cardiac  hypertrophy 
may  be  present  in  a  slight  degree.  The 
aortic    second    sound    is    accentuated. 

Two  instances  of  bradycardia  in 
nephritis.  The  first  case  was  in  a 
woman  of  28  with  acute  nephritis 
which  had  come  on  in  the  midst  of 
good  health;  the  pulse  grew  pro- 
gressively slower,  from  72  to  44, 
evidently  the  result  of  irritation  of 
the  regulating  system  of  the  heart, 
there  being  no  auriculoventricular 
dissociation.  The  second  patient  had 
chronic  nephritis,  and  the  bradycardia 
was  likewise  apparently  of  nervous 
origin  in  this  case.  Danielopolu 
(Arch,  des  mal.  du  coeur,  etc.,  July, 
1911). 

Epistaxis  appears  occasionally,  and 
subconjunctival  hemorrhages  some- 
times follow  unwitnessed  uremic 
convulsions.  Dryness  and  uremia  of 
the  skin  form  a  constant  condition., 
Uremic  manifestations  may  super- 
vene at  any  period  in  the  disease, 
appearing  early  in  the  most  severe 
cases,  with  intense  headache  and 
backache,  vomiting,  and  convulsions. 

The  tendency  to  hemorrhage  in 
Bright's  disease  may  include  epi- 
staxis, purpura,  metrorrhagia,  hemop- 
tysis, hematemesis,  hematuria,  and 
bleeding  into  the  brain,  eye,  and  ear. 
In  a  few  cases  hemorrhage  has  oc- 
curred from  multiple  sources,  in- 
dicating a  true  hemorrhagic  diathesis. 
The  author  favors  the  view  that  the 
nephritis  is  the  cause  of  the  tendency 
to  hemorrhage,  most  probably  by 
toxic  influence,  possibly  aided  by 
arterial  disease  and  hypertension. 
The  prognosis  in  these  hemorrhagic 
cases  is  unfavorable.  D.  Riesman 
(Amer.  Jour.  Med.  Sci.,  Nov.,  1907). 

The  above  may  be  considered  a  de- 
scription of  the  common  form  of  acute 
nephritis  resulting  from  exposure;  the 
clinical  course  differs  somewhat  in  other 
cases.  Occurring  as  a  complication  of 
the  infectious  fevers,  except  scarlatina, 
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acute  nephritis  may  be  characterized  by 
the  very  sHght  degree,  or  even  by  the 
absence,  of  dropsy.  Albuminuria,  hem- 
aturia, anemia,  and  uremia  mark  the 
graver  affections.  In  scarlatinal  nephri- 
tis, however,  anasarca  is  common,  and 
a  slight  edema,  at  least,  is  quite  con- 
stant. Mild  affections  show  simply  a 
slight  quantity  of  albumin  and  a  few 
hyaline  casts,  indicative  of  the  paren- 
chymatous degeneration.  The  typhoid 
state  may  follow  the  subsidence  of  the 
acute  toxic  symptoms  in  cases  of  degen- 
erative nephritis  due  to  mineral  poi- 
soning; this  is  marked  by  prostration, 
muscular  twitchings,  stupor,  coma,  and 
death.  Hematuria  may  be  pronounced 
in  the  so-called  nephrotyphoid  condi- 
tion, in  which  typhoid  fever  begins  with 
marked    symptoms   of   acute   nephritis. 

Hematuria  in  nephritis  was  for- 
merly considered  to  be  diagnostic  of 
one  of  three  conditions:  calculus, 
tuberculosis,  or  cancer.  Lancereaux 
mentioned  a  hematuria  sine  materia, 
of  angioneurotic  nature.  Now  it  is 
known  that  hematuria  may  exist  in 
simple  nephritis,  not  only  in  the 
acute  form,  but  also  in  the  chronic, 
although  this  has  been  doubted.  The 
writer  has  noted  it  after  the  adminis- 
tration of  cantharides  in  large  doses. 
The  phenomenon  exists  in'  three 
classes  of  nephritic  patients:  1,  in 
those  with  great  edema,  an  enlarged 
heart,  and  a  loud  murmur;  hematuria 
is  very  persistent  in  this  class;  2,  in 
those  in  whom  it  heralds  the  onset, 
often  months  or  years  distant,  of  a 
chronic  nephritis;  3,  in  those  in  whom 
there  is  no  other  sign  of  Bright's  dis- 
ease. In  these  subjects,  hematuria 
often  persists  for  years  without  any 
apparent  effect  on  the  health.  Post 
mortem  the  kidney  is  often  found  to 
be  affected  only  microscopically,  and 
in  certain  cases  practised  histologists 
have  failed  to  find  even  micro- 
scopic lesions.  In  all  cases  of  ne- 
phritis there  are  important  secondary 
changes  in  other  organs;  it  may  even 


be  a  symptom  of  some  constitutional 
disease.  Albarran  (Presse  med.,  Oct. 
15,  1904). 

The  nephritis  of  pregnancy,  as  a 
rule,  is  gradual  in  its  onset.  The 
albumin  increases  in  quantity  from 
month  to  month,  reaching  a  high  per- 
centage during  the  eighth  and  ninth. 
Some  hyaline  casts  are  found,  but 
otherwise  there  are  few  morphologi- 
cal elements.  Red  blaod-corpuscles 
rarely  may  be  seen  in  the  urine.  Up 
to  the  time  of  delivery  the  danger  of 
eclampsia  is  constant,  but  recovery 
is  rapid  in  uncomplicated  cases  after 
the  birth  of  the  child. 

In  acute  (productive)  nephritis, 
where  there  is  a  tendency  to  the  for- 
mation of  patches  or  wedges  of  fibrous 
tissue,  there  is  a  higher  fever,  there  are 
cerebral  and  circulatory  disturbances  of 
a  typhoid  nature,  as  well  as  anemia, 
dropsy,  and  a  highly  albuminous  urine, 
even  though  there  be  no  blood-corpus- 
cles and  few  casts.  Dropsy  is  most 
marked  in  the  legs.  There  are  a  pro- 
gressive and  rapid  loss  of  flesh  and 
strength,  dyspnea,  vomiting,  diarrhea, 
and  convulsions  or  coma  and  end  in 
death.  Milder  cases  last  from  two  to 
four  weeks,  and  apparently  recover; 
albumin  and  casts  persist,  however, 
until  another  and  a  similar  attack  occurs 
after  an  interval  of  weeks  or  months. 
Thus,  the  first  acute  attack  is  subject 
to  chronic  recurrence,  until  a  fatal  seiz- 
ure takes  place. 

In  children,  ocular  co"iplications 
are  uncommon  in  cases  of  acute  ne- 
phritis, and  when  they  occur  they 
usually  assume  the  form  of  an  in- 
flammation of  the  optic  papilla. 
Retinal  complications  are  apparently 
much  less  frequent  in  parenchyma- 
tous than  in  interstitial  nephritis. 
The  ophthalmoscopic  signs  do  not 
appear  to  differ  either  quantita- 
tively   or    qualitatively    in    the    two 
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forms  of  chronic  nephritis.  Detach- 
ment of  the  retina  may  occur  as  a 
complication  of  retinitis  in  childhood. 
The  significance  as  regards  duration 
of  life  is  as  unfavorable  in  the  renal 
retinitis  of  children  as  in  that  of 
grown-up  persons.  Stevenson  (Brit. 
Med.  Jour.,  Sept.  21,  1907). 

In  26  recent  cases  of  this  so-called 
rheumatic  inflammation  of  the  eyes 
the  writer  found  1  instance  of  ar- 
thritis deformans,  1  of  acute  muscular 
pain  that  yielded  quickly  to  salicy- 
lates, 3  other  cases  (one  24,  one  60, 
one  65  years  of  age)  that  reported 
some  recurrence  of  muscular  pain. 
The  other  21  patients  gave  no  history 
of  symptoms  that  could  be  called 
rheumatic.  All  required  distance 
glasses;  16  had  no  glasses;  10  were 
wearing  incorrect  distance  glasses. 
Consequently  there  was  marked  eye- 
strain in  all  these  patients. 

The  most  notable  feature,  however, 
was  that  more  or  less  nephritis  was 
found  in  all  except  1,  and  in  that  case 
onl}^  one  examination  of  the  urine 
could  be  made.  In  7  of  these  cases 
the  renal  inflammation  was  appar- 
ently only  parenchymatous.  Austin 
O'Malley  (Amer.  Med.,  Nov.,  1911). 

DIAGNOSIS.— Acute  Bright's  dis- 
ease can  hardly  be  overlooked  when  the 
urine  is  carefully  examined  chemically 
and  microscopically.  The  eclampsia  of 
pregnancy  can,  however,  be  recognized 
only  by  repeated  examination  of  the 
urine,  especially  during  the  last  months 
of  pregnancy.  Acute  nephritis  should 
be  suspected,  and  the  urine  examined, 
in  every  case  showing  pallor  of  the 
skin  and  puffy  eyelids,  whether 
general  prostration  of  the  health  is 
apparent  or  not. 

Eight  cases  of  nephritis  in  which 
the  patients  did  not  complain  of  their 
serious  condition,  or  in  which  the 
symptoms  would  not  have  suggested 
examination  of  the  urine.  The  dis- 
ease was  discovered  because  the 
urine  of  all  patients  applying  to  the 
author's   department   of  the   hospital 


is  examined,  whatever  the  nature  of 
their  complaint.  All  the  urine  ex- 
amined  was  treated  by  the  centrifugal 
machine,  which  gives  results  far  more 
satisfactory  than  the  usual  method. 
Howard  Fussell  (Univ.  Med.  Mag., 
June,  1905). 

The  following  conditions  simulate 
nephritis:  Renal  infarction  in  val- 
vular disease  of  the  heart;  paroxys- 
mal hemoglobinuria;  tuberculous  or 
other  new  growths  in  the  kidney. 
The  edema  of  renal  disease  may  be 
simulated  by  the  edema  which  occurs 
with  acute  diarrhea,  with  chronic 
colitis,  with  endocarditis,  pericar- 
ditis, urticaria,  angioneurotic  edema, 
tuberculous  bronchial  glands,  pur- 
pura, leukemia.  Voelcker  (Brit.  Med. 
Jour.,  Sept.  21,  1907). 

The  typical  symptoms  of  acute 
exudative  nephritis,  as  commonly  seen 
when  the  condition  is  due  to  cold  or 
occurs  in  scarlet  fever,  are  the  follow- 
ing: Headache,  restlessness,  muscular 
twitching,  nausea  and  vomiting,  a  tense 
pulse,  moderate  fever,  dropsy,  and  ane- 
mia. Tube-casts  and  albuminuria  are 
constant.  It  should  be  borne  in  mind 
that  slight  albuminuria  occurring  in 
the  course  of  pregnancy  or  during  any 
of  the  fevers,  without  casts,  is  not  a 
true  nephritis,  although  the  latter  may 
be  a  more  or  less  remote  consequence 
of  the  glandular  degeneration  of  the 
renal  epithelium  associated  with  the 
febrile  albuminuria.  In  addition  to  the 
presence  of  albumin  and  hyaline  and 
cell-  casts,  however,  a  diminished  quan- 
tity of  sooty-looking  urine  and  the  dis- 
covery of  red  and  white  blood-corpus- 
cles will  render  the  diagnosis  positive. 
The  history  of  the  case  and  the  causal 
factors  are  also  to  be  considered. 

ETIOLOGY. — Acute  nephritis  more 
often  appears  before  than  after  the 
middle  time  of  life,  though  it  may  oc- 
cur at  any  time.  Males  are  more  often 
attacked  than  females. 
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Occupations  necessitating  exposure  to 
cold  and  wet  offer  special  predisposing 
conditions.  The  long-continued  use  of 
alcohol  will  also,  as  a  rule,  prove  a 
predisposing  cause  of  acute  Bright's 
disease. 

From  a  clinical  study  of  460  cases 
of  chronic  alcoholism  the  writer  con- 
cludes that  alcohol  when  taken  daily, 
as  it  is  by  chronic  inebriates,  dipso- 
maniacs, or  drinkers,  is  not  an  irri- 
tant to  the  kidneys.  When  nephritis 
occurs  in  a  chronic  alcoholic,  it  is 
probably  due  to  some  other  con- 
comitant toxic  agent,  and  not  to 
alcohol.  Overeating,  acute  intoxi- 
cants, exposure  to  colds,  autointoxi- 
cations, infections  either  manifest  or 
latent,  and  some  metabolic  disorders 
as  yet  unknown  are  the  real  causa- 
tive factors  of  nephritis. 

Alcohol  when  taken  by  drinkers  as 
food  or  stimulant,  such  as  seen  in 
chronic  alcoholism,  is  a  diuretic. 
Those  tissues  which  eliminate  alco- 
hol are  least  affected  by  it.  This 
applies  to  the  lungs  and  especially  to 
the  kidneys.  While  an  intoxicant, 
alcohol  is  also  a  detoxicant,  ridding 
the  body  of  various  deleterious  cata- 
bolic  products. 

The  comparative  integrity  of  the 
kidneys  in  alcoholics  may  be  due  to 
the  fact  that  the  renal  cells  contain 
very  few  lipoids  and  lecithins,  and 
that,  therefore,  they  are  not  at  all 
acted  on  by  the  narcotic  molecule. 
J.  F.  Hultgen  (Jour.  Amer.  Med. 
Assoc,  July  23,  1910). 

Among  the  exciting  causes  of  acute 
diffuse  nephritis  are: — 

1.  Those  acting  on  the  skin,  as  cold, 
dampness,  extensive  burns,  and  chronic 
skin  diseases.  It  is  often  difficult  to 
determine  the  relative  influence  of  alco 
holic  excesses  and  the  exposure  incident 
thereto.  Acute  intoxication  from  beer- 
drinking  may  result  in  an  acute  nephri- 
tis, but  it  is  yet  likely  that  in  most  cases 
the  exciting  cause  is  the  cold  acting 
upon  the  individual  in  his  exposed  and 


maudlin  condition.  Acute  nephritis 
may  also  be  caused,  at  times,  by  ex- 
posure to  cold  and  wet  apart  from  and 
in  the  absence  of  alcoholic  indulgence; 
in  such  cases  it  is  to  be  presumed  that 
there  is  an  jnherent  weakness  of  the 
kidneys,  or  a  susceptibility  rendering 
these  organs  the  vulnerable  point  in  the 
system. 

The  physiological  toxic  agents  em- 
brace the  poisons  of  the  acute  infec- 
tions; in  a  majority  of  cases,  however, 
scarlet  fever  is  the  primary  affection. 
Usually  the  nephritis  appears  during  the 
second  or  third  week  of  convalescence, 
though  it  may  supervene  at  the  height 
of  the  disease. 

The  most  common  cause  of  ne- 
phritis of  childhood  is  that  which  fol- 
lows scarlatina;  but  it  may  be  caused 
by  any  of  the  infectious  diseases  of 
childhood.  Among  these  are  measles, 
diphtheria  complicated  with  a  mixed 
infection,  severe  infections  of  the 
tonsils  and  pharynx  that  are  not 
caused  by  the  Klebs-Loffler  bacillus, 
intestinal  intoxications,  appendicitis, 
etc.  In  some  cases  the  child  has  had 
scarlatina  some  years  before,  and  the 
kidneys  have  been  impaired,  and  thus 
form  a  place  of  least  resistance  for 
new  infection.  Under  such  circum- 
stances exposure  to  cold  has  an  im- 
portant etiological  bearing.  In  adults 
the  causes  of  nephritis  are  often 
poisons  formed  within  the  body,  as  in 
arteriosclerosis  and  gout.  These 
are  comparatively  rare  in  children, 
in  whom  the  causes  come  from 
without.  Gastrointestinal  and  cuta- 
neous troubles  are  the  chief  causes 
from  within.  These  infections  occur 
in  children  who  are  congenitally  deli- 
cate, or  are  weakened  by  some  pre- 
vious disease.  Mumps,  erysipelas, 
and  rheumatism  may  cause  nephritis. 
The  symptoms  are  malaise,  fatigue, 
and  headache,  coming  on  suddenly 
or  slowly,  sometimes  accompanied 
by  convulsions  or  coma.  The 
amount  of  urine  is  small;  it  is  high- 
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colored,     nnd    thick    with     sediment. 
Edema  is   marked,   and   lumbar   pain 
severe.     The   pleural    cavities   should 
be  carefully  examined  for  fluid.     The 
edema  depends  not  on  the  retention 
of  water,  but  of  chlorides   and  urea. 
The    heart    is    quickly    affected,   with 
increased   arterial  tension,  dilatation, 
and  disturbed  rhythm.    Hutinel  (Bull, 
med.,  Jan.  29,  1910). 
2.  Acute  nephritis  may  also  be  the 
result  of  other  of  the  infectious  fevers 
(small-pox,   typhus,  typhoid,   relapsing, 
fever,  cholera,  diphtheria,  yellow  fever, 
measles,  chicken-pox,  erysipelas,  septi- 
copyemia, acute  lobar  pneumonia,  cere- 
brospinal  meningitis,    dysentery,    acute 
articular  rheumatism,  and  tuberculosis; 
syphilis  is  rarely  a  cause). 

Study  of  28  cases  of  pneumococcal 
nephritis  in  children,  1  of  which  is 
original.  The  writer  distinguishes  3 
varieties  of  pneumococcal  nephritis: 
1.  Albuminuria  in  the  course  of  pneu- 
monia, which  is  a  mere  episode  in  an 
infectious  disease  without  any  special 
gravity.  2.  A  severe  form  character- 
ized by  the  usual  symptoms  of  acute 
nephritis.  In  the  great  majority  of 
cases  the  pulmonary  lesion  is  a 
bronchopneumonia.  This  is  the  most 
frequent  variety,  since  22  of  the  28 
cases  were  fatal.  3.  A  mild  form 
affecting  older  children  and  associated 
with  lobar  pneumonia.  Anatomically 
pneumococcal  nephritis  is  character- 
ized by  lesions  of  the  renal  paren- 
chyma, the  convoluted  tubules  being 
principally  affected.  V.  Schmarine 
(Brit.  Jour,  of  Dis.  of  Children,  Sept., 
1911). 

Case  of  secondary  syphilitic  ne- 
phritis in  which  the  kidney  disease 
began  at  or  about  the  time  the  symp- 
toms showed  themselves,  that  is, 
within  a  few  weeks  of  becoming  in- 
fected. Whether  syphilis  was  the 
actual  or  only  the  predisposing  cause 
cannot  be  with  certainty  decided,  but 
the  fact  that  similar  cases  have  from 
time  to  time  been  recorded,  and  have 
completely  recovered  under  anti- 
syphilitic  treatment,  suggests  that  the 


relationship  between  the  two  condi- 
tions is  a  close  one.  Hall  and  Beattie 
(Brit.  Med.  Jour.,  May  13,  1911). 

It  may  also  supervene  as  a  primary 
condition,  and  the  brunt  of  the  attack 
may  be  sustained  either  by  the  kidney, 
rather  than  by  any  other  part,  or  by  the 
organism  as  a  whole,  as  in  the  fevers. 
Mannaberg  has  described  such  cases, 
and  has  demonstrated  the  presence  of 
streptococci  in  the  urine. 

3.  Chemical  toxic  agents  include  tur- 
pentine, cantharides,  carbolic  and  sali- 
cylic acids,  potassium  chlorate,  iodo- 
form, the  mineral  acids,  and  inorganic 
poisons,  such  as  phosphorus,  arsenic, 
mercury,  and  lead.  Acute  renal  inflam- 
mation may  be  caused  by  the  excessive 
ingestion  of  highly  acid,  spiced,  or  adul- 
terated foods  (as  from  salicylic  acid 
and  lead  chromate). 

Case  of  a  man  who,  after  taking 
potassium  chlorate  in  the  form  of 
pastilles  15  eg.  each  before  meals 
(8  being  taken  daily)  for  the  relief  of 
angina,  developed  an  acute  hemor- 
rhagic nephritis.  The  author  believes 
that  the  noxious  iifluence  of  the 
drug  was  attributable  to  its  ingestion 
in  the  fasting  state,  and  in  support  of 
this  idea  quotes  Mering's  statement 
that  the  effect  of  potassium  chlorate 
is  always  more  deleterious  when 
taken  upon  an  empty  stomach.  A. 
Lorand  (Jour.  med.  de  Bruxelles, 
March  5,  1903). 

Case  of  severe  nephritis  following 
the  use  of  balsam  of  Peru  in  a  strong 
man  26  years  of  age  suffering  with 
scabies.  The  eczematous  portions  of 
the  skin  were  thoroughly  washed 
with  soap  and  rubbed  with  a  mixture 
of  equal  parts  of  balsam  of  Peru  and 
vaselin.  The  rest  of  the  body  was 
rubbed  with  a  30  per  cent,  sulphur 
ointment.  The  same  procedure  was 
repeated  the  following  day,  and  on 
the  next  morning  the  ointment  was 
removed  in  the  bath.  In  all,  50  Gm. 
(13  drams)  of  Peruvian  balsam  were 
used.     Two    days    later    the    patient 
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noticed  that  his  urine  was  of  a  dark 
color  and  complained  of  malaise, 
cough,  and  insomnia.  Examination 
showed  edema  of  the  face  and  legs, 
exudates  in  the  pleura  and  abdomen, 
diarrhea,  rise  of  temperature,  and 
moist  rales.  Urine  greatly  dimin- 
ished, and  contained  3  per  cent,  of 
albumin,  cylinders,  leucocytes,  eryth- 
rocytes, and  renal  epithelium.  The 
condition  changed  but  little  within 
two  weeks.  On  the  sixteenth  day  the 
urine  contained  0.6  to  0.8  per  cent,  of 
albumin.  There  was  also  some 
edema  glottidis,  with  dyspnea.  A. 
Gassmann  (Miinch.  med.  Woch.,  Nu. 
30,  1904). 

Case  of  nephritis  from  use  of  cor- 
rosive sublimate  in  a  young  woman 
who  had  ingested  a  concentrated 
solution  ordered  for  vaginal  injec- 
tions. In  another  case  a  young 
woman  had  taken  5  Gm.  (75  grains) 
of  the  sublimate  and  10  c.c.  (160 
minims)  of  laudanum.  There  was 
complete  anuria  for  five  days,  then 
emission  of  70  c.c.  (2^  ounces)  of 
an  acid  urine,  very  slightly  albumi- 
nous, but  containing  casts  and  epithe- 
lial cells.  The  amount  increased  to 
9(X)  c.c.  (30  ounces)  the  ninth  day, 
with  death  on  the  twentieth  from 
acute  pericarditis  and  heart-failure. 
The  first  patient  recovered  after  a 
period  of  five  days  of  complete 
anuria.  The  urine  contained  merely 
traces  of  albumin.  Chauffard  (Se- 
maine  med.,  Jan.  11,  1905). 

Case  of  acute  nephritis  after  use  of 
Peruvian  balsam  in  a  girl  of  16  treated 
for  scabies  with  3  inunctions  of  10 
per  cent.  Peruvian  balsam  in  one  day. 
Symptoms  of  severe  nephritis  de- 
veloped soon  after,  and  on  the  four- 
teenth day  coma  developed,  with 
death  the  next  morning.  Nothing 
could  be  found  to  indicate  any  other 
cause  for  the  nephritis  than  the 
Peruvian  balsam.  Richartz  (Miinch. 
med.  Woch.,  Bd.  liii,  Nu.  19,  1906). 

The  writer  examined  the  urine  in 
50  cases  after  operation  under  spinal 
anesthesia  induced  with  0.04  Gm. 
(%    grain)    stovaine.      The    urine    in- 


variably showed  pathological  con- 
stituents, sometimes  four  hours  and 
in  others  not  until  two  or  three  days 
after  the  anesthesia.  In  some  in- 
stances the  urine  was  normal  again 
in  about  three  days;  in  others  the 
tube  casts  and  albumin  persisted 
for  a  week  or  longef.  In  1  case 
the  pathological  findings  continued 
through  three  weeks,  and  as  much  as 
7  per  thousand  of  albumin  was  found 
daily.  No  indications  of  permanent 
injury  of  the  kidney  were  observed 
in  any  instance.  Schwarz  (Zentralbl. 
f.  Chir.,  Bd.  xxxiii,  Nu.  13,  1907). 

The  kidney  reacts  differently  to- 
ward certain  diuretics,  according  to 
the  toxic  agent  which  is  used  to  in- 
duce the  nephritis.  Chrome  salts, 
sublimate,  and  uranium  nitrate  are 
toxic  agents  which  attack  first  the 
tubular  epithelium  and  leave  at  first 
the  vessels  undamaged.  In  the  early 
stages  of  this  tubular  form  of  ne- 
phritis salt  solution  and  caffeine, 
when  ingested,  cause  an  increase  in 
the  volume  of  the  kidney  with 
diuresis.  Cantharidin  and  arsenic, 
on  the  other  hand,  attack  primarily 
the  blood-vessels  of  the  kidney  and 
set  up  a  vascular  form  of  nephritis. 
In  the  early  stage  of  this  vascular 
nephritis,  neither  salt  solution  nor 
caffeine  produces  any  increase  in  the 
volume  of  the  kidney  or  diuresis. 
The  ability  of  a  substance  to  produce 
diuresis  seems,  therefore,  dependent 
upon  the  ability  of  the  blood-vessels 
pf  the  kidney  to  react  to  stimuli. 
Hedinger  and  Takayasu  (Deut.  Arch, 
f.  klin.  Med.,  Bd.  xcviii,  1909). 

Two  cases  reported  by  the  writer 
show  that  the  intravenous  injection 
of  salvarsan  may  speedily  be  fol- 
lowed by  acute  nephritis.  The  first 
case  was  that  of  a  man  aged  30  who 
came  under  treatment  for  a  hard 
penile  sore  with  inguinal  adenitis. 
His  general  condition  was  good,  and 
his  life  had  been  one  of  uninterrupted 
health  until  he  acquired  syphilis.  A 
week  before  the  injection  of  "606" 
was  given  he  presented  a  character- 
istic   secondary    rash.     The    urine   is 
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reported  on  this  same  date  as  con- 
taining a  trace  of  albumin  and  a  few- 
leucocytes,  but  no  casts.  The  Was- 
sermann  test  was  positive.  A  dose  of 
0.6  Gm.  of  salvarsan  was  given  in- 
travenously. In  an  hour  the  patient 
was  vomiting,  and  the  temperature 
had  risen  to  101.2°  F.;  there  was 
a  large  watery  evacuation  of  the 
bowels.  On  the  following  day  there 
was  complete  suppression  of  urine, 
none  being  withdrawn  even  by 
catheterization;  by  the  evening  the 
patient  was  very  dyspneic,  and  by 
midnight  he  was  dead.  No  post- 
mortem examination  was  made.  The 
second  patient  was  also  a  fairly 
healthy  man,  aged  24;  he  was  poorly 
developed  and  took  spirits  to  excess 
at  times,  but  apart  from  these  facts 
his  condition  was  apparently  normal, 
except  for  the  evidence  of  syphilis, 
which  brought  him  under  the  writer's 
care.  He  was  in  the  secondary 
stage,  having  already  undergone  an 
inadequate  course  of  treatment  sev- 
eral months  before.  The  urine  was 
normal,  containing  neither  albumin 
nor  casts.  Accordingly,  after  the 
Wassermann  test  had  shown  a  posi- 
tive result,  0.6  Gm.  (10  grains)  of 
salvarsan  was  given  by  intravenous 
injection.  Two  hours  later  excessive 
vomiting  began,  with  copious  watery 
motions;  the  temperature  was  105°, 
but  this  fell  in  eighteen  hours  to  96°. 
No  urine  was  passed,  in  spite  of 
active  treatment,  for  twenty-four 
hours  following  the  injection.  The 
mental  processes  were  clouded  and 
there  was  fleeting  delirium.  A  speci- 
men of  urine  collected  by  catheteriza- 
tion on  the  day  following  the  injec- 
tion presented  all  the  features  of 
acute  nephritis:  blood  and  casts  were 
found,  and  the  specific  gravity  was 
1030.  Within  a  week,  however,  all 
the  abnormal  constituents  had  disap- 
peared, together  with  the  symptoms. 
H.  Tucker  (Therap.  Gaz.,  Sept.,  1911). 

4.  Pregnancy  may  act  as  a  cause  of 
acute  nephritis  (gravidarum).  In  such 
cases  it  usually  appears  in  primiparae, 
in  the  last  months  of  gestation,  and  is 


probably  the  result  of  renal  engorge- 
ment due  both  to  mechanical  pressure 
and  to  nutritive  disturbances  in  the 
kidney,  owing  to  the  altered  blood- 
condition. 

5.  Latent  chronic  nephritis  may  form 
the  cause  of  a  manifest  acute  nephritis. 

Case  suggesting  an  etiological  re- 
lation, though  not  necessarily  the 
sole  one,  between  excessive  proteid 
putrefaction  in  the  bowel  and  ne- 
phritis. With  reference  to  this,  the 
writer  has  formulated  the  following 
general  principles:  1.  To  some  ex- 
tent the  character  of  the  kidney 
lesion  depends  on  the  character  of 
the  toxin  which  produces  it.  2.  To 
a  greater  extent,  however,  the  char- 
acter of  the  lesion  depends  on  the 
amount  of  toxin  to  which  it  is  ex- 
posed and  the  length  of  time  over 
which  the  process  extends.  In  other 
words,  an  irritation  so  small  as  to  do 
no  more  damage  than  prolong  physio- 
logical overwork  will,  if  continued 
long  enough,  produce  interstitial 
change;  on  the  other  hand,  acute 
irritation  will,  in  general,  be  confined 
largely  to  the  parenchyma.  H.  A. 
Houghton  (Long  Island  Med.  Jour., 
March,  1908). 

Details  respecting  the  urine  find- 
ings in  10  football  players,  12  wres- 
tlers, 27  athletes  after  their  exercises, 
and  a  number  of  others,  all  showing 
that  the  urine  sediment  after  these 
exertions  resembles  the  sediment  in 
severe  nephritis.  Half  an  hour's 
wrestling  by  a  robust  and  healthy  in- 
dividual will  bring  fat  into  the  sedi- 
ment of  the  urine  just  as  is  observed 
in  chronic  nephritis,  but  evidently  it 
is  merely  the  result  of  the  changes 
induced  in  the  circulation.  Christen- 
sen  (Hospitalstidende,  Aug.  11,  1909). 

Acute  nephritis  results  from  acute 
amygdalitis  far  more  often  than  is 
generally  believed.  The  symptoms 
ordinarily  are  not  manifested  unti' 
some  time  after  the  inception  of  the 
disease.  The  nephritis  is  of  the 
hemorrhagic  type  and  differs  from 
that  of  scarlet  fever  in  that  pyrexia. 
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edema,  and  oliguria  are  not  marked 
symptoms  of  the  disease.  In  addi- 
tion, it  follows  the  angina  and  is  not 
concomitant  as  in  scarlatina  and 
diphtheria.  Judging  from  the  course 
of  the  case  reported,  there  may  be 
many  in  which  a  mild  nephritis  oc- 
curs incident  to  an  amygdalitis, 
which  goes  on  to  resolution  without 
patient  or  physician  being  conscious 
of  its  presence.  Loeb  (Jour.  Amer. 
Med.  Assoc,  Nov.   12,  1910). 

PATHOLOGY.— There  is  a  consid- 
erable variation  in  the  anatomical 
changes  in  and  the  appearance  of  the 
kidneys,  according  to  the  degree  of  in- 
volvement. Between  the  very  mild  and 
grave  cases  there  is  an  intermediate 
series  of  continuously  more  marked 
pathological  changes  dependent  upon 
the  amount  of  poisonous  material  cir- 
culating in  and  eliminated  by  the  kid- 
neys, as  well  as  upon  the  intensity  and 
duration  of  its  toxic  action. 

There  may  be  no  microscopical 
change  in  the  mildest  cases.  As  a 
rule,  however,  the  kidneys  are  slightly 
enlarged,  swollen,  and  somewhat  soft- 
ened, though  these  conditions  are  more 
evident  when  the  interstitial  exudation 
is  abundant  and  inflammatory  edema  is 
evident.  On  section  the  organs  may 
appear  red  and  congested  or  they  may 
be  pale  and  mottled.  In  the  former  case 
hemorrhages  may  appear  beneath  the 
capsule  (acute  hemorrhagic  nephritis)  ; 
it  is  more  usual,  however,  to  see  red, 
hyperemic  patches  alternating  with 
opaque  and  whitish  portions,  both  on 
the  outer  and  the  cut  surfaces.  Espe- 
cially is  the  cortex  swollen,  turbid,  and 
pale  or  slightly  congested"  in  the  mildest 
cases ;  in  severe  attacks  it  is  deeply 
mottled  (red  and  pale  glomeruli)  or 
hyperemic.  The  surfaces  are  smooth 
and  the  capsule  non-adherent.  The 
pyramids  usually  show  an  intense-red 
color. 


Acute  nephritis  in  children  is  found 
following  three  sets  of  conditions: 
1,  alterations,  temporary  or  perma- 
nent, in  the  SKin,  interfering  with  its 
excreting  functions;  2,  the  ingestion 
of  certain  irritants;  3,  in  the  course  of 
certam  acute  infections.  There  are 
also  cases  of  unknown  origin.  The 
writer  analyzed  107  cases  of  acute 
nephritis  from  ten  years'  records  of 
the  Middlesex  Hospital,  and  found 
the  frequency  to  be  much  greater 
than  is  generally  acknowledged  in 
textbooks.  While  scarlet  fever  was 
more  common  in  the  first  ten  years 
of  life,  he  did  not  find  it  very  fatal  in 
children.  Voelcker  (Brit.  Med.  Jour., 
Sept.  21,  1907). 

In  the  very  mild  cases,  already  re- 
ferred to,  changes  may  be  noted  micro- 
scopically that  are  not  visible  to  the 
naked  eye,  there  being  simply  a  cloudy 
swelling  or  a  granular  (parenchyma- 
tous) degeneration  of  the  epithelium 
of  the  Malpighian  tufts.  Bowman's  cap- 
sule, and  of  the  uriniferous  tubules  of 
the  cortex.  In  the  absence  of  exudative 
changes  in  the  interstitial  tissue,  how- 
ever, this  cannot  be  called  true  acute 
nephritis.  The  acute  parenchymatous 
degeneration  may  be  limited  almost  ex- 
clusively to  the  glomeruli,  as  in  some 
cases  of  scarlatina,  and  from  this  fact 
has  arisen  the  term  *'glomerulonephri- 
tis."  The  nuclei  are  either  swollen  or 
absent;  the  cells  are  swollen,  opaque, 
and  irregular  in  shape,  and  the  cell- 
contents  are  granular  (albuminoid  or 
fatty).  The  death  of  the  cells — owing 
to  coagulation  necrosis  or  disintegra- 
tion, desquamation,  and  hyaline  degen- 
eration of  masses  of  the  cells  in  the 
tubules — marks  a  further  stage  in  the 
process.  Acute  degenerative  changes 
are  frequently  found  in  the  acute  in- 
fectious diseases,  or  when  inorganic 
poisons  have  been  introduced  into  the 
body.  In  phosphoric  poisoning  there 
may  be  an  actual  fatty  degeneration  of 
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the  epithelium,  either  proceeding  from 
the  cloudy  swelling  or  occurring  as  an 
independent  development.  In  severe 
cases  a  rapid  necrosis  of  the  cells  is  also 
met  with. 

An  experimental  study  of  acute 
nephritis  showed  that  potassium 
chromate,  uranium  nitrate,  and  cor- 
rosive sublimate  cause  extensive 
tubular  injury  without  evidence  of 
vascular  injury,  while  arsenic  and 
cantharidin  produce  but  little  injury 
to  the  tubules,  but  cause  anuria. 
Physiologically,  these  two  types  rep- 
resent tubular  and  vascular  nephritis. 
In  the  tubular  form  the  output  of 
nitrogen  is  considerably  diminished. 
In  the  vascular  nephritis  the  nitro- 
gen elimination  is  greatly  increased. 
Pearce,  Hill,  and  Eisenberg  (Jour. 
Exper.  Med.,  March,  1910). 

True  acute  nephritis  exhibits  not 
only  changes  in  the  parenchyma  (epi- 
thelium), but  also  an  inflammatory  exu- 
date between  the  tubules,  consisting  of 
serum,  leucocytes,  and  red  blood-cor- 
puscles. In  some  places  the  kidneys 
show  only  a  slight  cellular  infiltration 
of  the  intertubular  tissues.  In  others 
the  interstitial  tissue  is  swelled  by  the 
coagulated  serofibrinous  exudate,  many 
leucocytes,  and  some  erythrocytes,  be- 
sides the  desquamation  of  necrotic  epi- 
thelial cells  and  the  presence  of  hyaline 
casts  in  the  tubules.  The  inflammatory 
exudate  collects,  also,  in  the  Malpighian 
bodies  and  tubules.  The  tubules  may 
be  dilated  and  choked  with  degenerated 
cells,  or  more  frequently  the  straight 
tubules  are  clogged  with  hyaline  casts. 
The  lining  epithelium,  especially  in  the 
convoluted  portion  of  the  tubules,  is 
often  flattened.  The  white  blood-cor- 
puscles infiltrating  the  stroma  of  the 
kidneys  are  collected  in  foci  in  the  cor- 
tex, and  not,  as  a  rule,  equally  diffused. 

The  writer  urges  that  the  high  ar- 
terial pressure  is  primary  and  the 
hypertrophy  of  the  heart  a  secondary 


phenomenon  in  acute  and  chronic  ne- 
phritis, the  elevation  of  the  blood- 
pressure  being  a  regulating  phenom- 
enon— the  work  of  the  glomeruli. 
Whether  this  occurs  by  chemical  or 
reflex  means  is  still  a  question.  The 
arterial  pressure  in  his  experience 
always  rose  when  uremia  was  im- 
pending or  established.  Patients 
leading  tranquil  lives,  on  a  light  diet, 
kept  the  blood-pressure  at  a  moder- 
ate height.  Change  to  a  mixed  diet, 
especially  when  meat  and  salt  were 
taken,  always  increased  the  pressure. 
Loeb  (Deut.  Archiv  f.  klin.  Med.,  Bd. 
Ixxxv,  Nu.  3  and  4,  1906). 

The  writer,  repeating  the  work  of 
Pal,  examined  the  urine  of  nephritics 
and  others  for  mydriatics  on  the 
enucleated  eye  of  a  frog.  The  work 
of  Schur  and  Weisel  seems  to  point 
to  an  increased  quantity  of  adrenalin 
in  the  blood  of  nephritics.  The 
writer  has  tested  the  urine  in  a  great 
many  patients,  and  finds  that  that  of  a 
little  over  one-half  the  nephritics  ex- 
amined produced  a  marked  widening 
of  the  pupil  in  the  frog's  eye.  This 
phenomenon  is  not,  however,  char- 
acteristic of  nephritis,  being  observed 
with  almost  equal  frequency  in  other 
diseases.  The  substance  which 
caused  the  mydriasis  could  not  be 
determined.  Diem  (Deut.  Arch.  f. 
klin.  Med.,  Bd.  Ixxxiv,  S.  174,  1908). 

The  writer  previously  reported 
negative  results  on  examining  the 
blood  of  nephritics  for  adrenalin  by 
the  method  of  O.  B.  Meyer,  which 
consists  in  the  use  of  arteries  ob- 
tained fresh  from  the  ox.  He  found 
that  the  blood  of  nephritics  caused 
even  less  contraction  in  the  fresh 
artery  than  normal  blood,  whereas 
one  should  expect  a  greater  contrac- 
tion if  the  adrenalin  were  increased 
in  the  blood.  With  the  enucleated 
frog's  eye  mydriasis  is  the  rule  with 
nephritics'  blood.  In  an  attempt  to 
control  these  apparently  contradic- 
tory results,  the  writer  resorted  to 
experiments  upon  animals.  He  pro- 
duced an  adrenalin  anemia  by  slow 
infusion  of  adrenalin  in  salt  solution. 
By  this   means  an  increased  amount 
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of  adrenalin  was  brought  into  tlie 
blood,  as  was  shown  by  the  mydria- 
sis in  the  frog's  eye.  On  testing  this 
blood  with  fresh  artery  from  the  ox 
he  found  that  there  was  less  con- 
traction of  the  artery  than  with  nor- 
mal, rabbits'  blood,  a  result  analogous 
to  that  obtained  with  the  blood  of 
normal  individuals  and  those  suffer- 
ing with  nephritis.  On  adding  adren- 
alin to  ox-blood  and  then  testing 
the  blood  with  an  artery,  an  opposite 
result  was  obtained,  the  adrenalin 
blood  causing  a  much  greater  con- 
traction than  normal  ox-blood.  From 
this  and  other  experiments  he  was 
able  to  demonstrate  that  an  increased 
amount  of  adrenalin  in  the  blood 
would  only  react  to  a  fresh  artery 
when  both  blood  and  artery  were  ob- 
tained from  the  same  species.  He 
concludes,  therefore,  that  the  Meyer 
test  is  misleading  when  the  artery 
of  an  ox  is  used  for  testing  the  blood 
from  any  other  animal.  This  prob- 
ably explains  the  contradictory  re- 
sults in  patients  suffering  from  ne- 
phritis and  reopens  the  question  as  to 
whether  adrenalin  is  increased  in  the 
blood  in  these  patients.  Schlayer 
(Miinch.  med.  Woch.,  Bd.  Iv,  S.  2604, 
1908). 

There  is  in  the  blood  and  in  the 
urine  of  persons  suffering  from  ne- 
phritis a  substance  analogous  to 
adrenalin  which  produces  a  dilatation 
of  the  pupils  of  frogs,  is  more  or  less 
constant,  and  is  found  in  relation 
with  a  rise  of  the  blood-pressure.  In 
other  diseases  its  presence  is  excep- 
tional, save  in  arteriosclerosis,  in 
which  it  is  almost  constant.  Macaroff 
(Presse  medical,  Jan.  13,  1909). 

The  writer  explains  the  rise  of 
blood-pressure  in  nephritis  to  the 
presence  of  adrenalin  in  the  blood  of 
patients  suffering  from  nephritis 
noted  by  Wiesel  and  Schur.  He  sug- 
gests that  the  renal  inflammation 
causes  an  obstruction  to  the  flow  of 
blood  in  both  kidneys,  and  that  as  a 
result  of  this  there  is  an  increased 
flow  of  blood  in  the  inferior  supra- 
renal artery,  which  is  a  collateral  of 
the    renal    artery.      The    consequent 


hyperemia  of  the  adrenals  would  lead 
to  their  hypertrophy,  and  with  this 
would  come  an  increase  in  the  pro- 
duction of  adrenalin  which  would 
cause  a  rise  of  blood-pressure.  Mar- 
cuse  (Berl.  klin.  Woch.,  Bd.  xlvi,  S. 
1352,  1909). 

The  outlines  of  the  individual  capil- 
laries are  lost,  and  the  glomerular  epi- 
thelium of  the  capsule — especially  that 
covering  the  inside  of  the  capillaries  of 
the  tufts — is  swelled  and  opaque.  New 
epithelium  appears  in  most  instances  of 
diffuse  exudative  nephritis,  and  a  res- 
toration of  the  glomerular  function  oc- 
curs. According  to  Delafield,  in  the 
productive  variety  of  acute  diffuse  ne- 
phritis, however,  certain  lesions  are 
more  permanent  in  character  from  the 
outset  in  the  glomeruli  and  stroma,  and 
hence  the  increased  gravity  of  the  dis- 
ease. Superadded  to  the  usual  exu- 
dative condition  are  the  following 
changes:  (a)  a  growth  of  the  cells 
lining  the  capsules,  such  as  to  form  a 
mass  that  compresses  the  tuft,  "and 
leading,  finally,  to  obliteration  of  the 
vessels  and  fibroid  glomeruli";  (&)  a 
growth  of  the  connective  tissue  parallel 
to,  and  surrounding,  one  or  more  ar- 
teries having  thickened  walls,  and  form- 
ing more  or  less  numerous  and  regular 
strips  or  wedges  in  the  cortex.  The 
new  tissue  between  the  tubules  is,  in 
the  more  intensely  acute  cases,  largely 
cellular;  in  those  of  a  subacute  type  it 
is  relatively  dense  and  fibrous. 

Pleural,  pericardial,  and  peritoneal 
dropsy,  as  well  as  anasarca,  are  also 
found  in  those  dying  of  acute  Bright's 
disease.  Meningitis,  cerebral  edema, 
and  lobar  pneumonia  are  also  some- 
times seen  post  mortem. 

PROGNOSIS.— A  case  of  ordinary 
exudative  nephritis  following  exposure 
to  cold  and  wet  runs  a  course  varying 
from   a    few    days   to   three   or  more 
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weeks.  There  is  a  steady  diminution 
of  the  alhuminuria,  which  finally  dis- 
appears together  with  the  casts,  while 
the  daily  quantity  of  lighter  urine  and 
the  daily  excretion  of  urea  increase. 
The  character  and  intensity  of  the  renal 
inflammation,  and  the  primary  disease 
or  causative  conditions  largely  deter- 
mine the  prognosis.  Scarlatinal  ne- 
phritis gives  much  less  hope  of  recov- 
ery than  does  nephritis  due  to  exposure 
to  cold  after  alcoholic  excesses.  Re- 
covery usually  takes  place  easily  after 
the  acute  parenchymatous  degeneration 
that  accompanies  diphtheria,  typhoid, 
and  other  infectious  fevers,  as  well  as 
pregnancy.  In  acute  yellow  atrophy, 
however,  and  in  yellow  fever,  cholera, 
severe  phosphoric  or  mercurial  poison- 
ing, death  may  occur  from  the  intense 
and  widespread  necrosis  of  renal  epithe- 
lium. The  dropsy  and  albuminuria 
gradually  diminish  in  favorable  cases  of 
ordinary  exudative  nephritis,  while  the 
color  of  the  skin  and  the  quantity  of 
urine  and  urea  increase ;  so  that  re- 
covery is  established  in  from  three  to 
six  weeks.  The  albumin  may  persist 
for  some  time  after  the  disappearance 
of  the  dropsy,  and  then  gradually 
disappear;  rarely,  however,  in  unfavor- 
able cases,  albuminuria  may  continue 
and  the  affection  become  chronic  paren- 
chymatous nephritis,  even  after  the 
dropsy  has  disappeared. 

It  is  not  known  as  to  what  amount 
of  albumin  may  be  considered,  as  a 
basis  for  a  favorable  prognosis  in 
nephritis,  for  albumin  is  by  far  not  a 
reliable  symptom.  A  small  amount 
of  albumin  may  be  present  in  grave 
renal  lesions,  and,  on  the  contrary,  a 
large  quantity  of  albumin  may  not 
necessarily  mean  a  fatal  prognosis 
(albuminuria  in  consequence  of  ex- 
cessive fatigue).  The  same  may  be 
said  about  the  edema.  It  may  be  met 
with     in     parenchymatous     nephritis. 


while  being  absent  in  the  interstitial 
form,  in  which  it  appears  only  in 
consequence  of  cardiac  insufficiency. 
The  cardiac  and  vascular  symptoms 
are  of  very  great  importance  in  form- 
ing an  opinion  about  the  prognosis. 
Even  when  we  notice  the  rise  in  ar- 
terial tension  and  signs  of  cardiac 
hypertrophy  we  need  not  conclude  at 
once  that  the  loss  is  irreparable,  for 
this  condition  may  last  even  for 
years, — a  rather  rare  occurrence. 
But  the  gravity  of  the  situation  be- 
comes sooner  or  later  apparent,  and 
signs  of  cardiac  debility  betoken 
clearly  the  approaching  danger.  Al- 
terations in  the  retina  are  of  bad 
prognostic  omen;  out  of  100  cases  of 
albuminuric  retinitis  Bull  followed 
up  86,  of  which  57  died  during  the 
first  year,  12  during  the  second,  and 
17  during  a  longer  period.  Phenom- 
ena of  uremic  intoxication  are  not  al- 
ways grave.  In  acute  nephritis  the 
patient  may  recover  after  delirium 
and  even  convulsions.  Cephalalgia 
that  resists  treatment  is  a  bad  indi- 
cation; if  accompanied  by  vertigo, 
stupidity,  insomnia,  it  indicates  an 
approaching  explosion  of  grave  symp- 
toms. Dyspnea  and  asthmatic  attacks 
may  last  for  years,  while  the  Cheyne- 
Stokes  respiration  appears  usually 
during  the  last  weeks  of  life,  and 
occasionally  during  the  last  months. 
Tremescu  (These  de  Paris,  1902). 

Acute  nephritis  presents  a  number  of 
serious  and  often  dangerous  symptoms. 
Among  these  are  severe  general  edema, 
dropsical  effusions  into  the  serous  sacs  i 
(as  hydrothorax),  uremia  (especially 
when  beginning  with  cerebral  manifes- 
tations, as  convulsions  or  coma),  and, 
finally,  inflammation  of  the  internal 
organs,  as  pneumonitis,  pleuritis,  peri- 
carditis, peritonitis,  and  meningitis. 
Recovery  is  quite  common  in  cases  of 
marked  general  dropsy  in  the  absence 
of  uremia.  Suppression  of  the  urine, 
however,  if  it  lasts  more  than  twenty- 
four  or  forty-eight  hours,  is  usually  a 
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fatal  symptom.  In  those  cases,  also,  in 
which  the  nephritis  has  a  productive 
character,  the  prognosis  is  unfavorable, 
though  life  may,  in  some  cases,  be  pro- 
longed for  several  years. 

If  Bright's  disease  is  recognized 
early  and  proper  treatment  under- 
taken, it  is  curable.  Early  symptoms, 
no  matter  how  light,  must  be  re- 
garded as  serious.  If  the  favorable 
time  is  allowed  to  pass,  cure  becomes 
more  and  more  impossible,  relief  of 
distressing  symptoms  more  and  more 
difficult,  and  the  fatal  issue  is  only 
a  question  of  time.  Statistics  are  un- 
reliable, because  the  patients  are 
usually  carried  off  by  intercurrent 
diseases;  damaged  kidneys  provide  a 
favorable  soil  for  almost  any  disease, 
and  death  follows  when,  with  these 
organs  sound,  the  patient  would  pass 
smoothly  through  the  attack.  Otto 
Lerch  (Med.  Rec,  April  18,  1908). 

Study  of  acute  nephritis  in  children 
in  respect  to  prognosis  in  later  life  in 
106  persons  who  had  had  acute  ne- 
phritis before  the  age  of  15,  and  50 
whose  acute  nephritis  occurred  be- 
tween the  ages  of  15  and  20.  The  in- 
tervals since  the  nephritis  ranged 
from  sixteen  to  twenty-three  years. 
The  nephritis  occurred  in  connection 
with  some  acute  infectious  disease  in 
all  but  27  in  the  first  group,  but  in 
none  of  the  40  individuals  the  writer 
was  able  to  re-examine  were  there 
any  signs  or  symptoms  suggesting 
that  the  kidneys  were  below  par. 
The  same  negative  findings  were  ob- 
served in  most  of  the  16  relocated 
and  re-examined  in  the  group  of  50 
older  patients.  Ernberg  (Nordiskt 
med.  Arkiv,  vol.  xliv,  No.  2,  1912). 

TREATMENT.— The  first  object  in 
the  treatment  is  to  relieve  the  congestion 
and  inflammation,  since  the  renal  func- 
tion is  diminished  by  these  conditions ; 
by  these  means  we  restore  the  excretory 
function.  It  is,  therefore,  in  order  to 
restore  the  functional  equilibrium  by 
their  antiphlogistic  influence,  that  the 
single  or  combined  use  of  diaphoretics 


and  cathartics  is  employed,  and  not  that 
the  skin  and  bowels  should  be  made  to 
perform  the  work  normally  done  by  the 
kidneys. 

Absolute  rest  in  a  v^^arm  bed  and  in 
a  warm  room  is  of  primary  importance, 
and,  in  order  to  promote  a  constant  and 
free  action  of  the  sweat-glands, 
woolen  underwear  and  blankets 
should  be  used.  These  measures  are 
of  importance  both  in  mild  and  severe 
cases. 

The  diet  should  consist  of  bland 
liquid  foods  only,  and  the  patient 
should  be  urged  to  drink  freely  of 
water  (plain,  distilled,  or  carbonated), 
lemonade,  skimmed  milk,  or  butter- 
milk, all  of  which  are  of  especial  value 
when  hot. 

The  writer  holds  that,  since  a  car- 
dinal principle  in  the  treatment  of 
nephritis  is  to  spare  the  kidneys,  a 
diet  low  in  protein  substances  must 
be  prescribed.  The  old-fashioned 
milk  diet  necessitates  the  ingestion, 
if  enough  nutriment  is  to  be  given 
the  patient,  of  an  amount  of  protein 
that  is  considerably  above  the  needs 
of  the  normal  individual.  Owing  to 
the  length  of  the  treatment  in  chronic 
nephritis,  it  is  as  important,  however, 
to  supply  a  diet  of  sufficient  caloric 
value  as  it  is  to  limit  the  protein. 
This  can  be  done  only  by  the  quanti- 
tative as  well  as  the  qualitative  regu- 
lation of  the  patient's  food.  A  prac- 
tical knowledge  of  food  values,  such 
AS  is  best  supplied  through  tables 
showing  the  equivalent  amounts  of 
food  that  contain  a  given  amount  of 
protein,  is  therefore  necessary.  H. 
D.  Arnold  (Trans.  Amer.  Med. 
Assoc,  June  9,  1910). 

Thin  meat-broths  may  be  allowed 
later  in  the  course  of  the  disease,  al- 
though a  strict  milk  diet  is  preferable. 
If  any  edema  be  present,  a  salt-free 
diet  should  be  the  rule,  as  it  has  been 
shown  that  normal  saline  injections 
increase  the  amount  of  edema. 
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The  elimination  of  sodium  chloride 
from  the  diet  of  those  suffering  from 
parenchymatous  nephritis  is  of  value 
from  the  standpoint  of  treatment. 
The  empirical  value  of  a  milk  diet  in 
kidney  disease  is  probably  due  to  its 
relative  deficiency  in  chloride  of 
sodium.  It  is  only  in  the  paren- 
chymatous nephritis  that  the  elimina- 
tion of  chlorides  is  of  value  or  where 
their  ingestion  will  do  harm.  In  in- 
terstitial nephritis  the  chlorides  do 
not  increase  the  edema  nor  the  albu- 
min. F.  Widal  and  A.  Javal  (Inter- 
national Clinics,  vol.  i,  14th  series,  p. 
1,  1904). 

There  is  no  need  to  exclude  salt 
unless  tests  show  that  there  is  reten- 
tion of  chlorides.  Unusual  quantities 
of  fluids  need  not  be  advised  unless 
there  seems  to  be  a  tendency  to  func- 
tional paralysis  on  the  part  of  the 
kidneys.  In  this  case  water  is  better 
than  drugs  to  stimulate  kidney  func- 
tioning unless  the  heart  is  weak  and 
dilated,  in  which  case  the  intake  of 
fluids  should  be  restricted.  Venesec- 
tion applied  to  the  foot  drains  the 
congestion  in  the  renal  artery  most 
effectually,  but  the  main  reliance  is 
on  measures  to  promote  oxidations, 
and  the  elaboration  of  the  albuminoid 
molecule  by  inhalation  of  oxygen  and 
administration  of  iodides  and  alka- 
lines.  Calabrese  (Gaz.  degli  ospedali, 
Oct.  10,  1909). 

The  manner  in  which  the  kidney 
deals  with  known  amounts  of  sodium 
chloride  and  water  furnishes,  at  least 
in  some  measure,  an  index  of  its 
functional  capacity  in  general  and 
aids  in  establishing  the  anatomical 
diagnosis.  It  is,  therefore,  apparent 
that  whatever  may  be  thought  of  the 
salt-poor  diet  as  a  routine  mode  of 
treatment  the  indications  to  be  gained 
from  a  study  of  the  chloride  and 
water  intake  and  output  are  suffi- 
ciently valuable  to  render  it  advisable 
to  make  such  determinations  in  every 
severe  case  of  nephritis.  Vogel  (Ar- 
chives   of    Intern.    Med.,    May,    1911). 

The  writers  advocate  the  advan- 
tages of  a  milk  diet  even  when  there 
is  no  retention  of  salt  and  urea;  they 


found  that  the  albuminuria  was 
milder  and  briefer  during  scarlet 
fever  when  the  children  were  re- 
stricted to  milk  for  a  time.  If  the 
albuminuric  nephritis  enters  a  chronic 
phase,  a  milk-vegetable  diet  is  neces- 
sary, with  yolks  of  eggs  and  very 
little  meat,  moderately  salted.  With 
retention  of  salt  in  acute  nephritis, 
the  children  should  be  restricted  to 
water  and  little  of  that  for  the  first 
few  days.  The  edema  is  generally 
rapidly  reabsorbed  when  this  is  done. 
Even  milk  contains  enough  salt  to 
prolong  and  intensify  the  edema  dur- 
ing this  phase.  Salt  should  not  be 
allowed  until  certain  that  the  kidneys 
are  able  to  eliminate  it  again.  These 
dietetic  measures  may  be  supple- 
mented by  diuretics,  such  as  lactose 
and  theobromine  or  digitalis,  if  the 
heart  action  is  weak.  Nobecourt  and 
Merklen  (Archives  de  med.  des  en- 
fants,  Sept.,  1911). 

In  view  of  the  occasionally  brilliant 
results  that  have  been  obtained;  in 
view  of  the  apparently  simple  (and 
correspondingly  incomplete  and  in- 
accurate) explanations  that  have  been 
offered,  enthusiasm  has  gone  some- 
what beyond  bounds  in  regard  to 
salt  restriction  as  a  therapeutic 
measure.  It  is  by  no  means  a  pan- 
acea for  all  nephritic  edemas.  With 
careful  selection  of  types  and  with 
methodic  regulation  and  control,  salt 
restriction  can  probably  never  do 
harm  and  will  usually  do  good;  but 
employed  as  a  routine  measure  with- 
out control,  promiscuously,  in  every 
case  of  edema,  it  will  more  often  dis- 
appoint than  fulfill  the  expectations 
based  on  it.  A.  C.  Croftan  (Jour. 
Amer.  Med.  Assoc,  Feb.  17,  1912). 

In  rare  cases  in  w^hich  there  is  severe 
pain,  local  bloodletting,  by  means  of 
leeches  or  cupping  over  the  loins,  may 
be  useful;  these  measures  are  seldom 
needed,  however,  and  a  more  salutary 
effect  may  often  be  gained  by  hot 
fomentations. 

Case  of  Bright's  disease  with 
uremia,   which   had   been   treated   by 
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venesection,  in  which  the  convulsions 
ceased.  Venesection  is  of  distinct 
benefit  in  cases  of  kidney  disease 
where  there  is  very  little  dropsy  and 
persistent  headache,  and  also  in  some 
cases  in  which  cardiac  distress  is  at 
its  worst.  Stalker  (Edinburgh  Med. 
Jour.,  March,  1899). 

Treatment  of  the  early  stage  of 
acute  nephritis  by  Professor  Bacelli's 
method,  which  consists  of  the  ab- 
straction of  blood  from  the  foot.  The 
rationale  of  the  treatment  is  based  on 
the  fact  that  the  venous  supply  in  the 
kidney  is  high,  and  that  when  the 
organ  is  inflamed  the  pressure  is  still 
greater.  This  condition  leads  to  a 
degeneration  of  the  renal  epithelium, 
with  the  disastrous  consequences 
which  follow  this  lesion.  Bleeding 
from  the  foot  tends  to  cause  a  dim- 
inution of  pressure  in  the  inferior 
vena  cava,  and  hence  also  in  the 
renal  veins.  The  amount  of  blood 
which  should  be  withdrawn  naturally 
varies  in  each  individual  case,  but  in 
the  adult  should  not  be  less  than  300 
c.c;  in  children  the  quantity  must  be 
proportionately  reduced.  De  Rossi 
(II  Policlinico,  Feb.,  1904). 

When  local  depletion,  leeching, 
cupping,  and  mustard  or  capsicum 
plasters  are  not  active  enough,  in  a 
case  of  acute  hemorrhagic  nephritis, 
the  writer  advises  venesection  to  the 
extent  of  15  or  20  ounces  when  the 
function  of  the  kidneys  is  totally  or 
greatly  arrested  and  the  evidences  of 
uremia  are  pressing.  It  is  not  ap- 
plicable in  the  nephritis  of  acute 
fevers.  J.  M.  Finny  (Dublin  Jour,  of 
Med.  Sci.,  March,  1908). 

Diminution  of  the  edema  and  the 
elimination  of  urea  and  other  urinary 
constituents  retained  in  acute  nephri- 
tis are  best  attained  by  exciting  a 
profuse  perspiration.  The  congestion 
of  the  kidneys  is  also  relieved  by  this 
vicarious  action  of  the  skin.  The  same 
results  may  also  be  accomplished  by 
means  of  the  hot-air  or  hot-water  bath 
and  the  hot,  wet  pack;  in  most  cases 


the  last  method  proves  effective.  It  is 
easily  applied  by  w^ringing  a  blanket 
out  of  hot  w^ater,  w^rapping  the  patient 
in  it,  and  surrounding  him,  first,  w^ith 
a  dry  blanket  and,  finally,  w^ith  a 
rubber  cloth.  According  to  the  condi- 
tion, the  patient  may  remain  in  impro- 
vised steam  bath  until  free  sweatmg 
has  continued  for  an  hour  or  more. 
Children  suffering  from  scarlatinal 
nephritis  may  either  be  treated  thus, 
or  by  immersion  in  hot  water  for 
twenty,  thirty,  or  more  minutes;  the 
child  is  then  wrapped  in  warm  sheets 
or  blankets,  after  lightly  drying  the 
skin,  and  warmly  covered  in  bed. 

The  writer  recommends  highly  dry 
hot  air  in  nephritis  for  strictly  renal 
cases.  The  dyspnea,  edema,  nausea, 
headache,  and  somnolence  rapidly 
disappear  as  a  rule,  and  the  renal  in- 
sufificiency  is  counteracted.  Most  of 
his  cases  had  thickened  arteries  and 
a  high-tension  pulse.  This  tension 
usually  disappeared  during  or  after 
the  first  baking.  The  temperature  of 
the  first  treatment  should  be  300°  F. 
unless  contraindicated,  and  in  suc- 
ceeding treatments  350"  F.  The 
regular  diet  should  be  milk,  with 
plenty  of  water  as  beverage.  The 
bakings  should  be  repeated  every 
two  or  three  days.  C.  E.  Skin- 
ner (Jour.  Advanced  Therap.,  Sept., 
1902). 

Experimental  observations  have 
shown  that  under  ordinary  con- 
ditions the  alterations  in  volume  of 
the  kidney  are  very  considerable,  and 
it  was  supposed  that  renal  excretion 
would  be  favorably  influenced  by  a 
temporary  elimination  of  these  cir- 
culatory fluctuations.  Observations 
were  made  on  patients  who  for  an 
hour  and  a  half  were  placed  in  a  bath 
having  about  the  body  temperature, 
and  analyses  of  the  urine  were  made 
before,  during,  and  after  the  period 
of  immersion.  It  was  found  that  the 
effect  of  warm  baths  of  considerable 
duration  was  decidedly  beneficial,  the 
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excretion  of  nitrogenous  bodies  and 
sodium  chloride  being  greatly  aug- 
mented, while  the  total  volume  of  the 
urine  also  was  considerably  increased. 
The  effect  on  the  albumin  excreted 
was  less  noticeable.  The  authors 
consider  that  the  method  has  prac- 
tical possibilities  and  suggest  that 
one  or  two  baths  daily  of  from  one 
to  one  and  one-half  hours'  duration 
be  tried  in  suitable  cases.  More  pro- 
longed immersion  than  this  was 
found  to  yield  less  satisfactory  re- 
sults. Strasser  and  Blumenkranz 
(Berl.  klin.  Woch.,  April  2,  1906). 

Careful  tests  on  the  effects  of  dry 
heat  on  children  affected  with  ne- 
phritis showed  that  local  hot  applica- 
tions like  the  hot  electric  pad  do  not 
give  appreciable  results.  In  the  ab- 
sence of  special  hot-air  ovens  the 
writer  has  employed  the  following 
simple  method.  The  child  rests  in 
bed  with  an  ice-bag  on  its  head.  The 
bed-clothes  are  pinned  tightly  around 
its  neck  and  lower  down  kept  ele- 
vated by  wooden  arches,  forming  a 
species  of  tent.  At  the  foot  of  the 
bed  the  heat  generated  by  a  lamp  in 
a  box  is  admitted  through  a  tin  pipe. 
The  duration  of  the  treatment  is  be- 
tween half  an  hour  and  one  and  a 
half  hours,  the  te^mperature  reaching 
a  maximum  of  55°  C.  These  treat- 
ments are  always  well  borne,  with  no 
unpleasant  effects.  G.  B.  Allaria  (La 
Fed.,  June,  1911). 

In  cases  in  which  a  sudden  onset 
or  acute  suppression  occurs,  prompt 
relief  often  follows  high  rectal  irriga- 
tion by  a  gallon  of  plain  water  or  nor- 
mal saline,  at  from  100°  to  110°  F.,  re- 
peated every  four  hours  until  the  func- 
tion is  again  established.  Hot  air  or 
vapor  may  also.be  generated  beside 
the  bed  and  introduced  beneath  the 
cradled  bedclothing  by  means  of  a  tin 
funnel  and  pipe.  The  drinking  of  hot 
lemonade  or  soda-water,  or  of  water 
containing  spirit  of  Mindererus,  will 
stimulate  the  sweating.  Should  these 
measures  fail,  as  in  uremia,  perspira- 


tion may  be  started  by  an  hypodermic 
injection  of  pilocarpine,  j/s  to  %  grain 
(0.008  to  0.01  Gm.);  it  will  then 
continue  to  pour  out  upon  the  applica- 
tion of  heat.  Serious  consequences 
sometimes  attend  the  use  of  pilocarpine, 
and  the  heart  and  pulse  must  always  be 
carefully  watched.  A  safe  rule  is  not 
to  use  this  drug  if  any  edema  of  the 
lungs  be  present.  The  sweating  should 
be  repeated  as  often  as  the  patient's 
strength  will  permit,  until  the  dropsy 
disappears. 

Hydragogues,  as  elaterium,  the 
saline  cathartics,  and  compound  jalap 
powder,  are  useful  as  adjuvant 
measures.  The  extract  of  elaterium 
{Ye  to  K  grain— 0.01  to  0.016  Gm.) 
is  prompt  in  action,  and  magnesium  or 
sodium  sulphate  (1  dram — 4  Gm.) 
given  in  hot  concentrated  solution 
every  hour,  or  a  calomel  purge,  may 
also  be  recommended.  In  extreme 
cases  of  dropsy  it  may  be  necessary 
to  relieve  the  tension  and  distress  by 
the  use  of  a  small  trocar  and  cannula, 
with  a  drainage-tube  (Southey)  at- 
tached to  the  latter  after  the  trocar 
is  withdrawn,  or  by  multiple  punc- 
tures. If  either  hydrothorax,  hy- 
dropericardium,  or  ascites  assumes 
serious  features,  aspirations  will  be- 
come necessary.  To  the  diaphoretic 
treatment  may  be  added  ^-ounce 
(0.032  Gm.)  doses  of  the  spirit  of 
Mindererus  in  water.  This,  combined 
with  aconite,  aids  in  controlling  the 
fever  that  may  be  present  and  in 
preventing  the  vasoconstriction  that 
is  often  premonitory  of  uremic 
S3^mptoms. 

The  writer  tried  Wright's  vaccine 
technique  in  colon-bacillus  nephritis 
and  pyelitis.  Though  he  undertook 
it  with  much  skepticism,  he  has  be- 
come convinced  of  its  great  value. 
In  4  of  the  12  patients  thus  treated 
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there  was  prompt  recovery  after  fail- 
ure of  all  other  measures.  It  should 
always  be  tried  in  all  cases  rebellious 
to  other  methods.  The  reaction,  both 
general  and  local,  was  surprisingly 
mild.  Rovsing  (Hospitalstidende, 
May  12,  1909). 

In  the  treatment  of  infectious  ne- 
phritis the  specific  drug  indicated 
should  be  used  without  much  regard 
for  its  action  on  the  kidney.  In 
syphilitics  it  is  hard  to  know  whether 
the  nephritis  is  of  syphilitic  nature  or 
not,  but  in  the  presence  of  a  negative 
Wassermann  finding  mercury  should 
be  avoided.  Diphtheria  antitoxin  is 
useful  in  the  nephritis  that  accom- 
panies diphtheria.  In  streptococcus 
or  staphylococcus  nephritis,  vaccines 
should  be  used  according  to  Wright's 
technique;  this  may  also  prove  useful 
in  nephritis  from  the  diplococcus,  etc. 
In  acute  nephritis  with  fever,  drugs 
to  reduce  the  fever  should  be  avoided. 
The  febrile  process  is  treated  by 
graduated  hydrotherapy.  Arcangeli 
(Policlinico,  Med.  Section,  April, 
1910). 

In  the  nephritis  of  childhood  the 
writer  advises  as  follows:  1.  For  two 
days  prohibit  all  food,  giving  only 
500  or  600  Gm.  (1  pint  or  20  ounces) 
of  water,  sweetened  with  table-  or 
milk-  sugar,  daily.  Then  give  500 
Gm.  of  milk  and  same  amount  of 
water.  When  condition  becomes  sub- 
acute, add  carbohydrates,  as  prepara- 
tions of  flour,  potatoes,  etc.  Add 
sugar  to  milk;  when  distasteful,  dilute 
milk  with  Vichy,  or  give  it  alternately 
raw  and  boiled.  Where  milk  diet  not 
tolerated  or  results  poor,  try  salt-free 
diet,  omitting  proteids  and  limiting 
milk  to  small  amounts.  Later,  if  no 
complications,  lean  ham,  fresh  pork, 
lamb,  and  chicken  may  be  given. 
Milk  should  not  be  taken  with  meals. 
2.  Rest  in  bed  and  avoidance  of  ex- 
posure. 3.  Stimulate  skin  by  general 
rubbings,  gentle  massage,  and  tepid 
baths.  Hot  pack.  4.  Dry  cupping, 
wet  cupping,  or  leeching  over  tri- 
angle of  Petit.  5.  Systematic  disin- 
fection of  mouth,  nasal  fosscC,  and 
pharynx,   and   treatment    of    skin    le- 


sions as  possible  portals  of  infection. 
Where  excretory  insufficiency  ap- 
pears: 6.  Hot-air  or  vapor  baths.  7. 
Drastic  purgative,  followed  by  laxa- 
tive. When  signs  of  intoxication  ap- 
pear: 8.  Theobromine,  0.5  Gm.,  at 
most  0.75  Gm.  (7^  or  11^  grains)  at  a 
dose  in  child  of  10  to  13  years. 
Powdered  squill,  digitalis,  and  scam- 
mony,  0.025  Gm.  (%  grain)  of  each  in 
a  pill,  given  two  or  three  times  daily. 
If  circulation  weakens,  digitalin  or 
infusion  of  digitalis.  Convallaria  or 
convallamarin.  Sparteine  in  the  dose 
of  0.04  or  0.05  Gm.  (.}4  or  %  grain) 
in  the  twenty-four  hours.  Hutinel 
(Bull,  med.,  Feb.  16,  1910). 

In  proportion  to  the  severity  and 
duration  of  an  attack  of  acute  ne- 
phritis will  we  find  the  blood  im- 
paired in  its  integrity,  and  a  condition 
of  anemia  and  debility;  hence,  tonics 
are  to  be  considered  and  have  an  im- 
portant place  in  the  therapeutics  of 
this  disease.  All  the  standard  au- 
thorities commend  the  use  of  iron  in 
some  form,  the  preference  by  many 
being  for  the  old  tincture  of  the 
chloride;  but  for  many  years  the 
well-known  and  somewhat  ancient 
Basham's  mixture  has  been  the 
writer's  personal  preference,  giving 
it  in  full  doses  every  four  to  six 
hours,  proportionate  to  the  age  of 
the  patient,  and  not  commencing  its 
administration  until  the  symptoms  of 
nephritis  begin  to  decline.  D.  J. 
Roberts  (Southern  Pract,  April, 
1910). 

The  writer  treats  nephritis  occur- 
ring with  secondary  syphilis  by  in- 
jections of  mercuric  cyanide,  giving 
daily  Yt.  c.c.  of  the  following  solu- 
tion:— 

IJ  Mercuric  cya- 
nide        2  Gm.   (31  grs.) . 

Sodium   citrate.   0.05  Gm.  (54  gr.). 
Sodium  chlo- 
ride     0.35  Gm.  (5 J4  grs.) . 

Distilled  wafer.  100  Gm.  (3^4  oz.). 
Ft.  solutio. 

Jeanselme  (Jour,  de  med.  de  Paris; 
N.  Y.  Med.  Jour.,  June  11,  1910). 

Acute  nephritis  may  be  caused  by 
any  acute  disease  of    childhood,    and 
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we  should  be  on  our  guard  in  all 
acute  infections  just  as  we  are  in 
scarlet  fever.  Case  of  nephritis  in 
which  there  was  an  increased  amount 
of  cerebrospinal  fluid,  and  did  a  lum- 
bar puncture  with  apparent  benefit. 
In  the  treatment  he  speaks  of  4  car- 
dinal points:  1.  Care  of  the  skin,  that 
is,  keeping-  the  child  warmly  clad  and 
in  bed.  2.  Elimination  from  the  skin 
and  bowels,  and  2  to  4  evacuations 
in  twenty-four  hours  with  Rochelle 
salts.  3.  Diet;  during  the  acute  stage, 
the  more  nearly  the  patient  can  be 
kept  on  a  milk  diet  the  better  the 
result.  4.  The  treatment  of  compli- 
cations. Headaches  and  muscular 
twitchings  are  valuable  danger  sig- 
nals, and  usually  precede  uremic  con- 
vulsions. The  most  important  rem- 
edy for  convulsions  is  morphine 
given  hypodermically.  Acute  dilata- 
tion of  the  heart,  as  indicated  by  an 
increased  area  of  dullness  and  the 
character  of  the  pulse,  demands 
prompt  attention,  with  ice-bags  or 
digitalis  when  the  pulse  is  rapid  and 
the  child  is  lying  quietly.  After  ap- 
parent recovery  the  child  should  re- 
main under  the  observation  of  the 
physician  for  two  years  or  longer. 
McClanahan  (Pediatrics,  Jan.,  1912). 

If  the  uremic  convulsions  do  not 
promptly  yield  to  diaphoresis  and  ca- 
tharsis, venesection  must  be  resorted 
to,  the  withdrawal  of  as  much  as  a 
pint  or  tAvo  of  blood  often  saving  life. 
Occasionally  inhalations  of  chloro- 
form are  needed  to  subdue  the  violent 
convulsive  seizures,  as  in  eclampsia. 
Their  recurrence  may  be  prevented 
by  the  use  of  rectal  injections  of  potas- 
sium bromide  (1  dram — 4  Gm.)  and 
chloral  (^  dram — 2  Gm.). 

Contraction  of  the  arteries  with  in- 
creased tension  and  beginning  muscular 
twitchings  requires  the  use  of  chloral 
hydrate,  nitroglycerin,  and,  possibly, 
morphine. 

Nausea  and  vomiting  may  be  held  in 
control  by  minute  doses  of  cocaine, 


cracked  ice,  dilute  hydrocyanic  or  hy- 
drochloric acid,  bismuth,  or  by  the  ad- 
dition of  soda-  or  lime-  water  to  the 
milk. 

There  is  little  advantage  in  diuretics 
other  than  the  simple  diluent  drinks 
already  mentioned,  at  least  early  in  the 
course  of  the  disease.  Later,  potas- 
sium bitartrate  or  acetate,  sodium 
benzoate,  as  adjuvants  to  the  water, 
and  stimulants  to  relieve  cardiac  de- 
pression, or  caffeine  citrate  and  the 
infusion  of  digitalis,  may  be  given, 
well  diluted. 

Care  must  be  taken  during  convales- 
cence that  the  patient  be  not  exposed  to 
cold.  The  diet  must  not  be  changed  to 
solids  either  too  suddenly  or  too  rapidly, 
and  particularly  does  this  rule  hold  in 
the  matter  of  meats.  Milk  should  form 
the  mainstay  of  the  dietary,  and  light, 
watery  vegetables,  fruits,  and  cereals 
may  be  gradually  added.  The  anemia 
will  indicate  the  ferruginous  tonics. 

Carefully  regulated  habits  in  regard 
to  dress,  exercise,  and  diet,  and  a 
change  to  a  warmer,  drier,  and  more 
equable  climate,  are  necessary  in  cases 
that  are  convalescent  from  the  very 
serious  forms  of  nephritis,  in  which  the 
renal  parenchyma,  by  the  persistence, 
at  intervals,  of  a  slight  albuminuria,  is 
shown  to  have  been  somewhat  damaged. 
Puncture  of  the  kidney  has  recently 
been  recommended. 

A  boy  aged  12  had  an  ordinary 
case  of  scarlet  fever  with  only  a 
moderately  high  temperature  and 
well-defined  rash;  was  out  of  bed  on 
the  tenth  day,  feeling  well  and  show- 
ing no  signs  of  any  complications. 
Urinalysis,  made  on  the  fifteenth  day, 
showed  no  trace  of  albumin  or  sugar; 
specific  gravity  of  1023.  Twenty 
days  after  the  onset  of  the  fever  the 
boy  was  taken  with  severe  vomiting; 
twelve  hours  later  he  had  a  hard  con- 
vulsion, and  passed  a  small  amount 
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of  bloody  urine  heavily  loaded  with 
alt)umin.  The  boy  was  put  in  hot 
packs  with  hot  linseed  poultices  over 
the  kidneys,  pilocarpine  and  digitalin 
given  hy.podermically.  This  treat- 
ment was  followed  four  successive 
days  with  no  apparent  benefit.  On 
the  morning  of  the  fifth  day  there 
was  complete  loss  of  vision  and  hear- 
ing, and  a  few  hours  later  the  patient 
lapsed  into  unconsciousness,  with 
complete  suppression  of  urine. 

Under  ether  anesthesia  both  kid- 
neys were  decapsulated  at  the  same 
time.  They  were  found  to  be  as  large 
as  an  adult's  kidneys,  very  tense  and 
congested.  On  removal  of  the  cap- 
sule the  blood  fairly  boiled  from  the 
kidney  surface,  showing  the  very 
high  pressure  it  was  under. 

The  first  twenty-four  hours  after 
operation  the  apparently  functionless 
kidneys  secreted  24  ounces  of  urine. 
On  the  third  day  sight  and  hearing 
began  to  return,  and  at  the  end  of 
the  first  week  both  were  normal. 
The  kidneys  were  also  secreting  the 
normal  amount  of.  urine.  The  boy 
left  the  hospital  on  the  eighteenth 
day,  able  to  walk,  and  feeling  normal 
in  every  way.  G.  F.  Harding  (Jour. 
Amer.  Med.  Assoc,  July  10,  1909). 

The  treatment  with  blood-serum 
from  the  renal  vein  is  similar  to  the 
organotherapeutic  treatment;  the  in- 
dications for  both  treatments  are  the 
same.  Renal  insufficiency  in  its  sev- 
eral degrees  and  from  its  many 
causes  may  always  be  treated  with 
this  serum,  although  the  success  is 
not  sure;  the  effect  is  prompter  and 
more  pronounced  in  the  milder  kid- 
ney affection;  it  produces  a  more  or 
less  severe  change  of  the  epithelium 
of  the  kidney.  Although  the  same 
precautions  should  be  observed  in  se- 
rum treatment  as  in  organotherapy, 
the  serum  treatment  is  easier  to  be 
applied  and  more  readily  tolerated  by 
the  patients.  The  influence  of  the 
serum  upon  the  kidney  itself  and  the 
urine  is  readily  observed;  under  the 
influence  of  the  Injections  the  diuresis 
increased  to  6,  8,  or  even  10  liters 
during     twenty-four     hours;     certain 


modifications  of  the  symptoms  could 
be  seen,  such  as  the  disappearance  of 
edema  and  dyspnea,  headache  and 
insomnia  were  relieved,  etc.  SpIU- 
mann  and  Parisot  (Presse  med.,  Oct. 
27,  1909). 

Nephrotomy  resorted  to  in  3  cases 
of  acute  hematogenous  nephritis. 
Recovery  was  prompt  and  complete; 
moreover,  functional  tests  of  the  kid- 
neys nearly  a  year  later  showed  prac- 
tically complete  recuperation.  The 
chief  danger  of  conservative  surgical 
treatment  is  that  the  bacterluria  is 
left  and  It  may  prove  a  source  of  in- 
fection. In  1  of  the  writer's  cases 
the  other  kidney  became  involved 
and  presented  a  transient  syndrome 
indicating  brief  mild  infection.  Baum 
(Mitt.  a.  d.  Grenzgebieten  der  Med. 
u.  Chlr.,  Bd.  xxi,  Nu.  5,  1910). 

Ten  cases  In  which  the  writer  op- 
erated on  the  kidney  to  relieve  in- 
tense pain  In  the  course  of  nephritis, 
with  or  without  pus.  The  operation 
arrested  the  pain  permanently  in  all 
the  cases,  although  the  later  after- 
history  of  one  of  them  js  not  known. 
V.  Rochet  (Lyon  Chir.,  Sept.,  1911). 

When  acute  nephritis  persists  and 
anuria,  uremia,  or  miliary  abscesses 
develop,  operative  intervention  is  in- 
dicated. Nephrotomy  with  prolonged 
drainage  is  the  preferable  technique. 
The  anuria  of  subacute  nephritis  is 
otherwise  almost  inevitably  fatal.  The 
writers  found  13  cases  on  record  of 
operative  treatment  of  acute  ne- 
phritis; 5  of  14  patients  recovered. 
Worms  and  Hamant  (Annales  des 
mal.  des  org.  genlto-urin.,  Nov.  1, 
1911). 

Hematuria,  renal  colic,  and  anuria 
which  are  dependent  on  inflamma- 
tory processes  in  the  kidney  and  are 
resistant  to  any  other  form  of  treat- 
ment may  be  brought  to  a  standstill, 
or  caused  to  disappear,  by  the  rela- 
tively easy  operation  of  decapsula- 
tion, but  Bright's  disease  is  never 
influenced  by  this  procedure.  Llch- 
tenstern  (Med.  Klinlk,  July  30,  1911). 

The  writer  recommends  serum  of 
blood  drawn  from  the  renal  vein  of 
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the  goat  after  trying  it  in  4  cases  in 
which  this  serotherapy  was  sys- 
tematically applied.  The  results  en- 
courage its  further  use  in  acute 
exacerbations  of  chronic  nephritis,  in 
all  infectious  diseases  with  threaten- 
ing uremia,  in  cases  of  excessive  ar- 
terial tension  supposedly  of  renal 
origin,  and  whenever  uremia  is  in- 
stalled, regardless  of  its  origin.  The 
writer  administered  without  by-ef- 
fects from  10  to  110  c.c.  (162  minims 
to  Sy^  ounces)  as  the  daily  dose,  but 
for  fear  of  accidents  from  serum 
sickness  never  gave  over  20,  30,  or  40 
c.c.  (%,  1,  1^  ounces)  at  a  time.  In 
the  first  case  the  interstitial  nephritis 
was  in  the  terminal  stage,  but 
under  the  serotherapy  1500  c.c.  (50 
ounces)  of  urine  were  voided  and 
3  per  thousand  chlorides,  the  head- 
ache and  dyspnea  subsided,  and 
the  blood-pressure  dropped, — effects 
which  months  of  other  treatment  and 
dieting  had  not  been  able  to  obtain. 
M.  T.  M.  Bisso  (Semana  Medica, 
Buenos  Aires,  Feb.  15,  1912). 

CHRONIC  EXUDATIVE  NE- 
PHRITIS, or  CHRONIC  PAREN- 
CHYMATOUS NEPHRITIS,  some- 
times termed  Chronic  Bright's  Dis- 
ease; Chronic  Diffuse  Nephritis  with 
Exudation;  Chronic  Tubal  and 
Chronic  Desquamative  Nephritis ; 
Large  White  Kidney;  Secondary  or 
Fatty  and  Contracted  Kidney. 

DEFINITION.— A  chronic  diffuse 
inflammation  of  the  kidneys,  attended 
with  epithehal  degeneration,  exudation 
from  the  blood-vessels,  and  permanent 
connective-tissue  changes  in  the  renal 
stroma.  This  is  one  of  tvv^o  varieties 
of  chronic  Bright's  disease,  and  is  iden- 
tical with  Delafield's  chronic  productive 
(or  diffuse)    nephritis  with  exudation. 

There  is  only  one  nephritis,  the 
interstitial,  all  other  so-called  inflam- 
mations representing  parenchyma- 
tous degenerations.  Thus,  paren- 
chymatous nephritis  must  be  inter- 
stitial nephritis  plus  parenchymatous 


degeneration.  The  authors  have  per- 
formed different  sets  of  experiments 
intended  to  illuminate  the  nature  of 
the  nephropathies.  The  kidneys 
were  extirpated  from  one  rabbit,  and 
after  it  had  in  consequence  become 
uremic  its  blood  was  transfused  into 
a  healthy  rabbit.  Thereupon  there 
developed  in  the  latter  evidences  of 
intense  functional  activity  of  the  kid- 
neys, as  shown  by  the  degree  of  hy- 
peremia and  amount  of  granulation 
in  the  renal  cells.  It  was  evident  that 
the  latter  underwent  a  certain  amount 
of  degeneration  from  the  formation 
of  nephrolysins.  The  degeneration 
was  attended  by  extravasation  of 
blood.  Again,  as  a  result  of  in- 
numerable punctures  with  a  cautery 
needle  the  kidneys  could  be  made  to 
undergo  contraction.  The  eyelets  of 
intact  renal  tissue  could  be  seen  in 
the  act  of  doing  compensatory  work. 
In  this  sort  of  kidney  there  was  no 
notable  degeneration  of  the  paren- 
chyma as  a  result  of  the  overwork, 
such  as  was  evident  in  the  first  series 
of  experiments.  In  a  third  set  of  re- 
searches it  was  sought  to  determine 
whether  or  not  the  constant  excre- 
tion by  the  kidneys  of  foreign  albu- 
min could  set  up  nephritis.  The  re- 
sults when  egg  albumin  was  absorbed 
from  the  peritoneum  and  then  elim- 
inated by  the  kidneys  were  negative 
throughout.  Hirsch  and  Maschke 
(Jour.  Amer.  Med.  Assoc,  from 
Berl.  klin.  Woch.,  Jan.  22,  1912). 

SYMPTOMS.— The  symptoms  of 
an  acute  parenchymatous  nephritis  may 
persist  in  a  lesser  degree  until  the  con- 
dition becomes  a  chronic  one;  particu- 
larly is  this  true  of  the  albuminuria, 
the  anemia,  and  the  dropsy.  As  a  rule, 
however,  the  disease  develops  slowly 
and  gradually,  and  in  a  subacute  man- 
ner, although  there  is  seldom  an  early 
indication  of  renal  derangement.  There 
may  be  merely  a  loss  of  appetite,  attacks 
of  indigestion,  nausea,  headache,  dull- 
ness, perhaps  some  pallor,  and  a  gen- 
eral impairment  of  health  and  strength. 
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The  complexion  then  takes  on  a 
blanched  appearance,  and  there  is  soon 
puffiness  of  the  eyehds,  or  swelHng  of 
the  feet  or  ankles,  or  both.  There  is 
a  gradual  extension  of  the  edema  up 
the  legs,  and  as  the  day  grows  it  be- 
com.es  worse ;  on  rising  in  the  morning 
it  may  have  entirely  disappeared.  In 
the  majority  of  cases  the  quantity  of 
urine  is  diminished.  In  the  later  stages 
of  the  disease,  however,  it  may  be 
nearly  or  quite  normal,  and  in  pro- 
tracted cases  of  pale  contracted  kidney, 
or  when  absorption  of  the  dropsical 
effusion  is  in  progress,  it  may  even  be 
slightly  increased. 

An  acute  nephritis  supervening  upon 
the  chronic  condition  may  now  cause  a 
very  scanty  or  suppressed  secretion  of 
urine.  In  cases  of  scanty  urine  the  spe- 
cific gravity  is,  of  course,  increased,  and 
vice  versa.  Albuminuria  is  often  pres- 
ent to  a  decided  degree.  The  albumin 
may  constitute  as  much  as  from  one- 
fourth  to  three-fourths  of  the  urine  in 
volume,  or  from  1  to  3  per  cent,  by 
weight  daily. 

The  quantity  of  urea  is  much  dimin- 
ished. The  urine  contains  an  abundant 
sediment,  consisting  of  urates,  casts,  red 
and  white  blood-corpuscles,  epithehal 
cells,  granular  debris,  and  fatty  granu- 
,  lar  cells,  and  is  in  color  turbid  and 
sometimes  smoky  yellow.  There  are 
tube-casts  of  different  varieties,  the 
narrow  or  broad  hyaline,  fatty  granu- 
lar, and  epithelial  casts  being  most 
commonly  noted. 

Casts  may  be  absent  from  a  certain 
number  of  cases  which  otherwise  are 
typical  cases  of  nephritis.  In  such 
the  casts  are  destroyed  by  lysis  re- 
sulting from  the  action  of  the  Bacillus 
coli,  this  bacillus  being  an  inhabitant 
of  the  bladder  or  of  the  pelvis  of  the 
kidney.  Adolf  Treutlein  (Miinch. 
med.  Woch.,  Sept.,  1903). 


Albuminuria  is  by  no  means  always 
indicative  of  permanent  nephritism 
or  Bright's  disease,  unless  it  is  con- 
siderable in  amount  and  more  or  less 
constant  in  occurrence.  The  nature 
of  the  accompanying  tube-casts  must 
not  be  too  greatly  relied  on  to  de- 
termine the  seriousness  of  the  renal 
lesion;  the  occasional  or  even  the  fre- 
quent appearance  of  hyaline  casts 
must  not  be  regarded  with  too  much 
apprehension.  Modern  methods  of 
centrifugation  increase  the  likelihood 
of  finding  casts.  Even  the  definite 
hyaline  cast,  as  distinguished  from 
the  insignificant  cylindroids  of  the 
mildest  grades  of  renal  irritation,  is 
also  so  frequent  in  cases  of  arterio- 
sclerosis, cardiac  or  hepatic  disease, 
and  in  gouty  conditions,  without 
serious  kidney  disorder,  that  its  sig- 
nificance is  comparatively  trivial  with- 
out general  corroborative  clinical 
symptoms.  A.  Stengel  (Jour.  Amer. 
Med.  Assoc,  Jan.  6,  1906). 

Urethritis,  cystitis,  pyelitis,  ne- 
phritis, tuberculosis,  lithiasis,  hemor- 
rhage, and  malignancy  of  various 
portions  of  the  urinary  tract  may 
often  be  diagnosticated  with  con- 
siderable certainty  from  the  urinary 
examination  alone.  The  variety  and 
extent  of  a  nephritis  may  be  diag- 
nosticated presumptively  by  the 
amount  of  albumin  and  character  of 
the  tube-casts  found,  but  for  a  more 
exact  diagnosis  the  entire  clinical  pic- 
ture should  be  taken  into  considera- 
tion. In  some  instances  a  positive 
diagnosis  of  the  character  and  extent 
of  the  kidney  lesion  can  only  be  made 
post  mortem. 

The  general  rules  for  the  urinary 
findings  are  as  follows:  Temporary 
congestion,  active  or  passive:  Urine 
scanty,  high-colored,  smoky,  or  dark; 
specific  gravity  high;  albumin  pres- 
ent in  small  amounts;  a  few  erythro- 
cytes and  leucocytes  present;  a  few 
hyaline  and  occasionally  granular 
casts. 

Acute  parenchymatous  nephritis: 
Urine  scanty  to  even  anuria,  high- 
colored,  smoky,  brown,  or  almost 
black;  specific  gravity  high;  albumin 
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present  in  large  amounts  to  complete 
consolidation.  Red  and  white  blood- 
cells  fairly  abundant;  hyaline,  pale 
and  dark  granular  blood-casts,  and 
occasionally  epithelial  and  pus  casts. 
With  the  latter  present,  the  pos- 
sibility of  the  acute  interstitial  form 
of  nephritis  should  be  remembered. 

Chronic  parenchymatous  nephritis: 
Urine  varies  in  amount  from  a  little 
subnormal  or  normal  to  a  consider- 
able increase;  color  pale  or  normal; 
specific  gravity  usually  lowered,  urea 
diminished;  albumin  reaction  well 
marked;  renal  cells;  hyaline,  granu- 
lar, epithelial,  waxy,  and  rarely  oil 
casts  may  be  found.  This  form  of 
nephritis  is  subject  to  acute  exacer- 
bations when  the  findings  approxi- 
mate those  of  the  acute  form. 

Interstitial  nephritis:  Urine  in- 
creased in  amount,  pale;  specific 
gravity  often  very  low;  urea  low;  al- 
bumin slight  in  amount  and  infre- 
quently apparently  absent;  casts  few, 
usually  wide  hyaline,  occasionally 
granular,  and  rarely  waxy.  J.  H. 
J.  Upham  (Cincinnati  Lancet-Clinic, 
Sept.  8,  1906). 

Textbooks  and  even  most  mono- 
graphs upon  diseases  of  the  kidneys 
lead  one  to  conclude  that  the  symp- 
toms, and  especially  those  discovered 
by  urinalysis,  make  a  diagnosis  of 
them  easy.  However,  those  who 
have  had  the  largest  experience  have 
long  known  that  this  is  a  fallacy,  and 
while  they  rely  with  much  confidence 
upon  positive  chemical  and  micro- 
scopic findings  they  attach  little  im- 
portance to  negative  ones.  It  is  of 
the  greatest  importance  to  give  great 
weight  to  other  symptoms  of  ne- 
phritis than  those  revealed  by  urin- 
alysis, and  to  the  probable  cause  of 
the  disease  and  its  course.  More- 
over, we  must  frankly  admit  that 
sometimes  we  can  only  say  a  given 
case  is  one  of  nephritis  or  of  acute 
or  chronic  nephritis,  for  we  are  not 
able  to  determine  more  accurately 
the  pathological  changes  which  may 
have  developed  in  the  kidneys.  N.  S. 
Davis  (Med.  Herald,  April,  1909). 


Acute  nephritis  may  exist  without 
the  presence  of  albumin,  and  death 
may  occur  with  all  the  symptoms  of 
uremia.  Careful  pathological  study 
of  kidney  tissue  when  during  life 
acute  nephritis  without  albumin  has 
been  diagnosticated  may  reveal  a  dis- 
tinct type  of  hitherto  unrecognized 
nephritis.  The  fact  that  nephritis 
may  accompany  other  severe  diseased 
conditions  does  not  lessen  its  impor- 
tance. The  knowledge  of  its  exist- 
ence will  to  a  great  degree  influence 
the  treatment  and  prognosis.  No  ex- 
amination of  the  urine  can  be  called 
thorough  unless  a  microscopic  ex- 
amination is  made.  This  cannot  be 
satisfactorily  done  unless  the  urine  is 
centrifuged.  Howland  (Boston  Med. 
and  Surg.  Jour.,  July  28,  1910). 

The  edema  is  prominent  and  per- 
sistent, gradually  extending  all  over  the 
body;  thus  pitting  may  be  obtained  on 
pressure  on  the  limbs,  chest,  abdomen, 
and  back. 

The  loose  subcutaneous  tissues,  as  of 
the  penis,  scrotum,  and  eyelids,  are 
especially  distended.  Only  in  chronic 
hemorrhagic  nephritis  may.  the  edema 
be  absent  or  very  slight.  Chronic  exu- 
dative nephritis,  especially  with  large 
white  kidney,  shows  a  pasty,  pallid  skin 
and  anasarca  as  its  most  distinguishing 
characteristics.  For  several  months  the 
dropsy  may  be  of  moderate  degree  and 
almost  stationary ;  it  then  grows  worse 
insidiously,  in  spite  of  all  efforts  at 
treatment,  and  death  ensues  in  a  month 
or  two. 

The  leucocytes  which  occur  in  the 
urine  in  Bright's  disease  are  lym- 
phocytes, as  shown  by  staining.  This 
is  an  important  fact  in  that  it  elim- 
inates the  contradiction  which  existed 
in  the  old  statement  that  pus-corpus- 
cles were  met  with  in  Bright's  dis- 
ease while  that  inflammation  is  non- 
purulent; and  because,  from  a  diag- 
nostic standpoint,  in  certain  cases 
the  presence  of  lymphocytes  alone  in 
the   sediment  would   furnish   the   dif- 
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ferentiation  between  Bright's  disease, 
abscess  of  the  kidney,  or  pyelone- 
phritis. In  complications  of  the 
different  conditions,  the  different 
forms  of  white  blood-corpuscles 
naturally  would  be  present  likewise, 
and  not  lymphocytes  alone,  but  pus- 
corpuscles  also  would  be  found  in  the 
urine.  Schniitgen  (Berl.  klin.  Woch., 
Nov.  11,  1907). 

In  cases  of  chronic  parenchymatous 
nephritis,  in  which  the  kidneys  are 
compensating  fully,  the  quantity  of 
water,  nitrogen,  and  chlorides  re- 
mains normal  in  both  plasma  and  red 
blood-cells.  Even  with  edema  the 
solids  of  the  blood  may  be  normal, 
but  the  plasma  is  diluted  and  is  rela- 
tively increased  as  compared  with  the 
red  blood-cells.  Hydremia  with  dilu- 
tion of  the  plasma  affects  cases  with- 
out edema,  and  depends  on  the  in- 
creased amount  of  plasma  as  com- 
pared with  the  red  blood-cells.  Hy- 
dremia with  dilution  of  the  plasma  is 
found  particularly  in  edematous  pa- 
tients and  is  due  principally  to  the 
retention  of  water.  In  the  course  of 
chronic  parenchymatous  nephritis  the 
writer  usually  finds  the  sodium  chlo- 
ride practically  normal  in  the  plasma 
and  in  the  red  blood-cells — the  rela- 
tive amounts  of  this  salt  in  the  cor- 
puscles and  plasma  being  as  1  to  2 
in  health;  but  this  ratio  may  be  al- 
tered to  1  to  5.  Halpern  (Deut.  Arch. 
f.  klin.  Med.,  Bd.  xciii,  S.  585,  1908). 

Case  of  chronic  parenchymatous 
nephritis  in  which  there  was  a  de- 
cided tendency  to  the  formation  of 
fibrin  in  the  blood,  and  the  constant 
escape  of  white  blood-corpuscles  in 
the  urine.  Allard  Memminger  (St. 
Louis  Med.  Rev.,  Sept.,  1911). 

There  may  be  present  in  serious 
cases  dropsy  of  the  serous  sacs,  with 
its  accompanying  distressing  symptoms ; 
edema  of  the  larynx  and  lungs  may 
then  supervene,  causing  sudden  death. 
Dyspnea  may  occur,  both  toxic  and 
nervous,  as  well  as  mechanical  or  car- 
diac, in  origin.  On  lying  down,  cardiac 
dyspnea,  due  to  failure  of  the  heart's 


action  and  seen  in  many  instances,  is 
aggravated,  as  a  rule. 

It  may  be  provoked  by  vasoconstric- 
tion, and  is,  in  such  cases,  a  signal  of 
uremia. 

With  these  conditions  may  be  asso- 
ciated catarrhal  bronchitis,  with  cough 
and  expectoration. 

There  is  frequently  a  moderate  de- 
gree of  cardiac  hypertrophy  of  the  left 
ventricle ;  later  there  are  dilatation  and 
weakness  of  both  ventricles.  There  is 
an  accentuation  of  the  aortic  second 
sound  and  an  increase  of  the  pulse- 
tension. 

Headache,  vertigo,  sleeplessness,  nau- 
sea and  vomiting,  diarrhea,  and  stupor, 
coma,  or  delirium  may  all  develop  and 
form  the  symptoms  of  a  uremic  condi- 
tion. 

These  symptoms,  as  a  rule,  precede 
a  fatal  termination.  The  convulsions 
that  are  common  to  chronic  nephritis 
without  exudation  do  not  appear,  how- 
ever. In  quite  a  large  number  of  cases 
albuminuric  neuroretinitis  occurs,  and 
is  evidenced  by  dimness  of  vision 
and  field-defects.  In  certain  cases  of 
marked  edematous  distention  the  skin 
of  the  legs  becomes  subject  to  a  red 
eczematous  eruption.  The  temperature 
is  practically  normal  in  the  absence  of 
such  complicating  inflammations  as 
pericarditis,  endocarditis,  pneumonitis, 
and  ulcerative  colitis,  all  of  which  are 
rare  conditions. 

Nervous  symptoms  observed  early 
in  the  disease,  and  possibly  before 
the  appearance  of  albumin  in  the 
urine.  Four  cases;  in  the  first  there 
were  loss  of  power  on  one  side,  with 
difficulty  of  articulation  and  loss  of 
memory  of  words;  in  the  second, 
profound  melancholia,  with  delusions; 
in  the  third,  mental  confusion  and 
slight  melancholia;  and  in  the  fourth 
the  patient  was  subject  to  severe  at- 
tacks of  petit  mal.    In  all  the  amount 
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of  albumin  was  but  slight,  and  the 
toxicity  of  the  urine  reduced.  Sub- 
stitution of  a  regulated  or  milk  diet 
for  that  previously  taken  was  in  all 
cases  followed  by  excellent  results, 
which  continued  to  be  observed  only 
for  so  long  as  the  modified  diet  was 
adhered  to.  M.  de  Fleury  (Le  pro- 
gres  med.,  Dec.  9,  1900). 

Fatty  deposits  in  the  retina,  pre- 
senting a  series  of  radiary  striations 
around  the  macula,  with  more  or  less 
accompanying  deposit  of  a  similar 
nature  in  other  parts  of  the  retina, 
and  sometimes  with  disseminate 
hemorrhagic  effusions,  with  reduced 
and  tortuous  arteries,  are  never  ob- 
served without  coexisting  renal  dis- 
ease. However,  these  conditions  do 
not  appear  until  the  renal  disease  is 
well  advanced.  Unfortunately,  struc- 
tural changes  in  the  kidney  may  exist 
in  the  gravest  form  without  creating 
such  symptoms  as  to  lead  the  subject 
to  seek  medical  advice.  Fatty  deposit 
in  the  retina  not  assuming  the  form 
of  radiary  striations,  which  give  to 
the  macula  a  stellate  appearance,  are 
common  in  atheroma,  pernicious 
anemia  and  embolism  of  the  arteria 
centralis.  The  hemorrhagic  effusions, 
with  narrowed,  tortuous  arteries  and 
disseminated  fatty  deposit,  may  re- 
sult from  autointoxication,  especially 
of  intestinal  ptomaines. 

The  ophthalmoscopic  diagnosis, 
therefore,  of  Bright's  disease,  while 
sometimes  of  great  importance,  re- 
quires expert  judgment,  and  can 
never  be  made  until  the  renal  disease 
has  already  reached  a  dangerous 
stage  of  advancement.  D.  S.  Rey- 
nolds (Louisville  Monthly  Jour,  of 
Med.  and  Surg.,  Oct.,  1901). 

Many  of  the  seemingly  insignificant 
or  apparently  trivial  symptoms  which 
arise  in  the  course  of  unrecognized 
chronic  nephritis  do  not,  as  a  rule,  re- 
ceive the  attention  that  their  gravity 
merits.  Aside  from  the  various 
neurasthenic  manifestations  occur- 
ring in  the  patients  with  chronic  ne- 
phritis, many  of  the  transitory  sub- 
jective nervous  phenomena  arising 
during  the  course  of  the  disease  are 


the  results  of  uremic  (or  possibly 
other)  intoxication  in  varying  de- 
gree, while  nearly  all  of  the  tran- 
sitory objective  nervous  phenomena 
and  the  more  permanent  and  incapac- 
itating or  fatal  complications  are  pri- 
marily due  to  the  concomitant  arte- 
rial disease.  Hence  palpable  evidence 
of  arteriosclerosis  and  of  high  blood- 
pressure  "is  usually  of  the  greatest 
significance.  Leszynsky  (Med.  Rec, 
May  20,  1905). 

A  clinical  sign  observed  in  disease 
of  the  kidney  at  any  early  stage:  a 
regular  vibratory  closure  of  the  eye- 
lids, occurring  usually  in  the  begin- 
ning of  the  disease.  The  vibration 
affects  usually  the  upper  lids,  most 
frequently  one  lid;  rarely  it  occurs  in 
the  lower  lids.  If  it  occurs  at  the 
external  commissura,  the  entire  eye 
will  share  in  the  movement.  The 
duration  of  the  attacks  is  thirty 
minutes  and  sometimes  more.  The 
attacks  may  often  be  repeated  for  a 
number  of  days  and  then  cease. 
There  is  a  marked  variability  in  dif- 
ferent individuals  with  respect  to  the 
appearance  of  this  symptom,  which 
does  not  show  itself  infallibly  in  all 
cases  affected  or  threatened  with  ne- 
phritis. G.  Ullman  (C.-r.  de  I'Acad. 
des  Sci.,  Sept.  11,  1905). 

Series  of  31  cases  of  renal  hemor- 
rhage occurring  in  chronic  intersti- 
tial nephritis,  selected  from  2229 
cases  of  granular  kidney,  a  frequency 
of  1  in  72.  It  was  at  first  thought 
that  hemorrhage  was  always  a  late 
complication,  but  of  the  cases  here 
reported  the  average  age  was  26.2 
years,  the  youngest  being  8  years  and 
the  oldest  64  years.  In  21  cases  there 
were  no  signs  of  disease  other  than 
the  state  of  the  urine,  hematuria  be- 
ing the  first  indication  of  a  chronic 
nephritis  and  calling  attention  to  it 
at  an  early  stage  of  the  disease.  In 
only  6  of  the  31  cases  were  any 
changes  found  in  the  fundi  of  the 
eyes.  Sex  had  little  or  no  influence 
in  the  causation  of  hematuria,  29 
cases  being  in  men  and  16  in  women, 
— the  usual  ratio  in  granular  kidney. 
McNab   (Lancet,  April  11,  1908). 
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Two  years  ago  Barker  and  Hanes 
noted  that  out  of  28  cases,  2  of  the 
chronic  parenchymatous  and  26  of 
the  chronic  interstitial  form,  both  of 
the  former  class  and  12  of  the  latter 
presented  exophthalmos  of  varying 
degrees.  Each  of  the  12  also  showed 
von  Graefe's  and  Stellwag's  signs, 
while  7  presented  in  addition  the 
sign  of  Moebius.  In  5  cases  the  ex- 
ophthalmos seemed  more  marked  on 
one  or  the  other  side.  In  none  of  the 
cases  was  the  thyroid  gland  visible 
or  palpable.  Though  most  marked 
in  the  advanced  cases  suffering  from 
serious  toxemia,  the  exophthalmos 
was  distinctly  visible  in  those  less 
advanced,  with  fairly  compensated 
hearts  and  without  distinct  uremic 
manifestations.  In  5  of  the  12  cases 
with  exophthalmos  albuminuric  retin- 
itis was  present,  and  in  6  cases  arte- 
riosclerotic changes  in  the  retinal 
vessels  with  hemorrhages  were  ob- 
served. In  no  case  was  tachycardia 
a  prominent  symptom. 

The  most  probable  explanation  of 
the  exophthalmos  and  associated 
signs  in  chronic  nephritis  is,  accord- 
ing to  the  writer,  an  irritation  of  the 
cervical  sympathetic  fibers  by  toxins 
floating  in  the  blood-stream  the  re- 
sult of  chronic  renal  insufficiency. 
Aran  and  Kaufman  demonstrated 
that  exophthalmos  resulted  from 
stimulation  of  MiiUer's  non-striated 
muscle  in  the  eyelids.  Landstrom 
more  recently  found  that  these 
smooth  muscle-fibers  formed  a  nar- 
row cuff  encircling  the^anterior  por- 
tion of  the  orbit.  Its  attachments 
are  so  disposed  that,  in  contracting, 
the  muscle  tends  to  draw  the  eye 
forward,  producing  exophthalmos;  to 
separate  the  lids,  creating  Stellwag's 
sign,  and  to  cause  the  axes  of  the 
eyes  to  diverge,  producing  Moebius's 
sign. 

While  exophthalmos  accompanies 
Graves's  disease,  paralysis  agitans, 
retrobulbar  growths,  brain  tumor, 
sinus  thrombosis,  or  hydrocephalus, 
and  prominent  eyes  occur  in  cases  of 
myopia  and  tuberculosis,  its  presence 
should  always  lead  to  a  careful  con- 


sideration, in  the  diagnosis,  of  chronic 
nephritis,  particularly  ■  if  it  is  unac- 
companied by  thyroidal  enlargement 
or  marked  tachycardia.  H.  C.  Gor- 
dinier  (N.  Y.  State  Jour,  of  Med., 
Aug.,  1911). 

Chronic  exudative  nephritis  may 
either  continue  from  bad  to  worse,  and 
death  may  end  all  in  a  year  or  two,  or 
anemia,  albuminuria,  and  dropsy  may 
appear  in  a  person  that  has,  for  years 
previously,  enjoyed  apparently  good 
health.  After  a  first  attack  a  second 
proves  fatal  within  a  few  months.  On 
the  other  hand,  certain  cases  may  show 
a  slight  pallor,  a  slightly  diminished 
quantity  of  urine  of  high  specific 
gravity,  and  containing  albumin,  and 
yet  may  complain  of  no  inconvenience 
for  years.  Decided  attacks  may  then 
occur  at  intervals,  during  which  the 
dropsy,  dyspnea,  etc.,  may  be  absent, 
although  a  certain  amount  of  albumi- 
nuria persists;  these  attacks  last  for 
several  months.  The  average  duration 
of  the  disease  varies  from  one  and  one- 
half  to  three  years. 

ETIOLOGY.  — Chronic  nephritis 
with  exudation  may  either  follow  acute 
dififuse  nephritis  (as  of  scarlet  fever  or 
pregnancy),  or  simple  chronic  conges- 
tion and  chronic  degeneration  of  the 
kidneys.  It  arises  insidiously  more  fre- 
quently, however,  and  without  any  pre- 
vious acute  manifestation.  Males  are 
more  subject  to  this  form  of  chronic 
Bright's  disease  than  females.  Cases 
occurring  in  children  are  usually  pre- 
ceded more  or  less  recently  by  scarla- 
tinal nephritis. 

Young  adults  are  more  commonly  af- 
fected with  the  usual  form,  developing 
subacutely.  Beer-drinkers,  and  those 
who  are  accustomed  to  using  malt  and 
alcoholic  intoxicants,  seem  especially 
liable  to  the  disease.  Even  in  cases 
Avhere  other  manifestations  are  absent. 
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it  is  not  improbable  that,  in  the  in- 
sidious cases,  some  toxic  or  infectious 
agency  may  act  slowly  and  persistently, 
and  be  the  cause  of  the  nephritis. 

The  disease  has  been  observed  in 
certain  individuals  living  in  malarial 
regions,  and  persons  working  under  an 
exposure  to  cold  and  wet,  or  living  in 
humid,  marshy  districts,  seem  more 
liable  to  the  renal  malady  than  those 
who  are  more  carefully  shielded  from 
such  influences. 

This  so-called  "parenchymatous'"  form 
of  chronic  Bright's  disease  may  find  its 
cause  in  tuberculosis,  syphilis,  or  chronic 
suppuration,  and  in  such  cases  it  is  usu- 
ally combined  with  amyloid  disease 
(waxy  degeneration). 

As  3'et  too  little  work  has  been 
done  for  the  studies  in  experimental 
nephritis  to  throw  much  light  on  the 
etiology  and  treatment  of  nephritis. 
It  is  in  the  chronic  nephritis  that 
least  is  known  about  cause  and  cure. 
Experimental  results  in  the  produc- 
tion of  chronic  nephritis  have  been 
inconstant,  and  by  nature  such  ex- 
periments are  difficult.  The  repeated 
injection  of  various  irritants  has  re- 
sulted in  a  certain  number  of  cases 
in  the  production  of  lesions  fairly 
analogous  to  the  chronic  renal  lesions 
that  we  find  in  man.  In  animals, 
however,  the  remarkable  recuperative 
power  of  the  kidney  makes  the  pro- 
duction of  chronic  lesions  very  diffi- 
cult. Still,  so  far  as  results  have  been 
obtained,  thej^  suggest  that  in  many 
cases  chronic  lesions  in  man  result 
from  continued  action  of  small 
amounts  of  toxic  substances,  but 
throw  no  light  on  tbe  cause  of  the 
appearance  of  the  these  substances. 
Lead  salts  are  about  the  only  sub- 
stances used  experimentally  which 
could  in  any  possible  way  be  similarly 
active  in  man,  and  it  is  not  conceiv- 
able that  lead  poisoning  is  a  factor 
in  the  production  of  many  cases  of 
chronic  nephritis.  Some  experiments 
seem  to  show  that  a  single,  very  ex- 


tensive, degenerative  process  in  the 
kidney  may  result  in  the  production 
of  chronic  lesions;  and  it  may  be  that 
a  few  cases  in  man  result  in  this  way, 
just  as  at  present  it  is  believed  that 
certain  cases  of  cirrhosis  of  the  liver 
are  the  result  of  some  single,  acute 
degenerative  process.  Very  little 
light  so  far  has  been  thrown  on  the 
etiology  of  nephritis  by  experimental 
methods,  however,  and  no  assistance 
in  the  cure  and  prevention  has  been 
given.  Christian  fjour.  Amer.  Med. 
Assoc,  Nov.  27,  1909). 

PATHOLOGY.— There  are  several 
types  of  kidney  included  in  this  disease, 
yet  in  all  the  changes  of  structure  are 
essentially  identical,  and  the  variations, 
when  they  occur,  depend  upon  the  cause 
and  duration  of  the  nephritis. 

The  large  white  kidney  (without 
waxy  degeneration)  may  be  either  nor- 
mal in  size  or  enlarged,  and  is  pale  or 
yellowish  in  color.  The  surface  is 
smooth  and  the  capsule  is  easily  stripped 
off.  On  section  the  cortex  appears 
broader  than  normally,  and  is  either 
yellowish  white  throughout  or  may  pre- 
sent opaque  yellowish  or  whitish  areas 
with  mottlings  of  red.  In  some  cases 
the  pyramids  are  congested.  The  fol- 
lowing changes  may  commonly  be  ob- 
served microscopically :  The  renal  epi- 
thelium is  swollen,  hyaline,  granular, 
or  fatty,  and  is  more  or  less  disinte- 
grated or  flattened;  there  is  an  en- 
largement of  the  glomeruli,  owing  to 
the  growth  of  the  capsule-cells  and  of 
the  cells  covering  the  capillaries,  and, 
in  certain  cases,  as  a  result  of  the 
connective-tissue  thickenings  of  the 
capsule,  the  tuft  of  capillaries  is 
atrophied.  There  is  some  thickening 
of  the  arterial  walls,  and  a  moderate 
growth  of  connective  tissue  may  be 
noted  in  patches  around  the  glomeruli 
and  tubules.  The  latter  contain 
hyaline  and  granular  casts. 
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In  post-mortem  examination  of  sev- 
eral cases  in  which  chronic  nephritis 
was  attended  by  hemorrhages  the 
writer  found  that  the  bleeding  came 
from  the  renal  pelves.  The  writer 
reports  a  similar  case.  A  man  aged 
55  years,  presenting  a  typical  clinical 
picture  of  chronic  interstitial  ne- 
phritis, had  on  a  number  of  occasions 
quite  marked  hematuria.  The  first 
bleeding  occurred  in  conjunction  with 
a  transient  hemiplegia  coming  on 
while  straining  at  stool,  and  the  last 
with  a  fatal  apoplectic  attack.  Care- 
ful microscopic  examination  of  the 
renal  pelves  showed  three  exten- 
sive submucous  blood  extravasations 
which  could  be  definitely  traced  to 
small  ruptured  veins.  The  point  is 
of  importance,  since  hemorrhages  are 
usually  ascribed  to  diapedesis.  Israel 
has  suggested  that  the  bleeding  may 
be  due  to  a  sudden  arterial  hyper- 
emia, basing  his  view  upon  observa- 
tions made  during  operations.  The 
writer  points  out  that  during  unusual 
exertion,  such  as  straining  at  stool, 
there  is  increased  arterial  tension  and 
at  the  same  time  venous  congestion, 
both  factors  probably  being  of  im- 
portance in  causing  the  rupture  of 
the  veins.  Kusumato  (Arch.  f.  klin. 
Med.,  Bd.  Ixxxix,  S.  405,  1907). 

The  small  white  kidney  (secondary 
contracted  kidney)  is,  in  most  instances, 
probably  a  later  stage  of  the  preceding 
condition,  in  which  the  epithelial  degen- 
eration becomes  more  pronounced,  and 
the  connective-tissue  growth  and  the 
resultant  cicatricial  contraction  become 
prominent  features.  The  kidneys  are 
about  normal  in  size ;  owing  to  a  shrink- 
age in  the  large  white  kidney,  the  sur- 
face is  slightly  granular  and  the  capsule 
proportionately  adherent.  In  color  they 
are  usually  grayish  or  yellowish  (pale 
granular),  and  there  may  be  a  certain 
amount  of  red  mottling.  The  consist- 
ency is  firmer  than  that  of  the  large 
white  kidney,  and  the  surface,  on  sec- 
tion, shows,  in  the  somewhat  narrowed 


cortex,  yellowish-white  foci  of  fatty- 
degenerated  epithelium ;  hence  the  term 
"small,  granular,  fatty  kidney."  Micro- 
scopically we  find  extensive  degenera- 
tion and  disintegration  of  the  epithelium 
of  the  glomeruli  and  convoluted  tubules, 
atrophy  of  the  parenchyma,  and  a  cor- 
responding increase  in  the  interstitial 
connective  tissue.  There  may  be  an  as- 
sociated waxy  degeneration. 

In    all    cases    of    atrophic    nephritis 
there  is  hyperplasia  of  the  suprarenal 
capsules,  which  in  the  initial  stages  is 
especially  characterized  by  an  adeno- 
matous proliferation  of  the  glomeru- 
lar   layer    by    the    appearance    of    a 
limited     and     encysted     hyperplastic 
nodule  of  the  fasciculated  layer;  then 
by  the  eruption  of  badly  defined  hy- 
perplastic nodules  appearing  simulta- 
neously at  many  points  of  the  same 
capsule,  and,  finally,  by  the  complete 
hyperplasia    or    perhaps    by    an    ade- 
noma with  hyperplasia  of  all  the  rest 
of  the  gland,  which   cannot  be  con- 
founded with  an  ordinary  fatty  ade- 
noma.   Aubertin  and  Ambard,  Widal 
and    Boidin    and    Vaquez     (Semaine 
med.,  No.  31,  p.  369,  1905). 
The  large  red  or  variegated  kidney  of 
chronic  hemorrhagic  nephritis  forms  a 
third  variety.    The  kidneys  are  found,  as 
a  rule,  enlarged,  red,  swelled,  and  con- 
gested-looking or  mottled;    frequently 
they   are    "bumpy,"   or   slightly   bosse- 
lated.     The  capsule  is  slightly  adherent 
to  the  depressions  between  the  bosses. 
The  section   shows   congested  portions 
and  gray  or  yellow  spots  corresponding 
to    the    anemic    and    fatty-degenerated 
portions.    Red  spots,  due  to  small  hem- 
orrhage, may  also  be  noticed  on  both 
the  outer  and  cut  surfaces  of  the  kid- 
ney,   and    small    cortical    hemorrhagic 
areas    or    striations,    brownish    red    in 
color,  are  distinctive.     Microscopically 
the  appearances  are  those  of  acute  ne- 
phritis superadded  to  those  of  the  large 
white  kidney,  and  consist  of  fatty  gran- 
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ular  degeneration,  epithelial  prolifera- 
tion, atrophied  capillary  tufts,  thickened 
glomeruli  capsules,  and,  in  some  places, 
a  growth  of  interstitial  fibrous  tissue. 
Tn  either  place  inflammatory  edema  and 
cellular  infiltration  of  the  intertubular 
tissue  may  be  noted,  as  well  as  the 
dilated  tufts  of  capillaries  with  sur- 
rounding cellular  hyperplasia.  This  va- 
riety of  chronic  nephritis  is  frequently 
seen  in  inebriates. 

The  writer  found,  in  a  carefully 
studied  series  of  autopsies,  that  the 
degree  of  heart  hypertrophy  in 
chronic  nephritis  could  not  be  re- 
ferred to  the  obliteration  of  the  cap- 
illaries of  the  kidney,  as  Loeb  and 
others  have  claimed.  In  the  red 
granular  kidney,  which  is  almost  con- 
stantly associated  with  arterial  hy- 
pertension and  heart  hypertrophy, 
the  writer  found,  in  fact,  less  de- 
struction of  glomeruli  than  in  the 
secondarily  contracted  kidney  of 
parenchymatous  nephritis,  a  form 
which  not  uncommonly  fails  to  pro- 
duce marked  circulatory  changes. 
The  very  extensive  destruction  of  the 
glomeruli  in  amyloid  kidneys  was 
found  to  occasion  no  heart  hyper- 
trophy whatsoever.  Jores  (Verhandl. 
d.  deut.  path.  Gesellsch.,  Bd.  xii,  S. 
187,  1908). 

PROGNOSIS.— The  prognosis  is  in- 
variably bad,  though  life  may,  in  certain 
cases,  be  prolonged.  Death  may  occur 
in  severe  cases  in  from  three  months  to 
a  year,  from  uremia,  dropsy,  dilatation 
of  the  heart,  or  from  other  complica- 
tions. Cases  of  a  year's  duration  sel- 
dom recover,  and  those  in  which  ad- 
vanced secondary  contraction  of  the 
kidney  may  be  assumed  may  be  consid- 
ered hopeless ;  they  often  terminate 
suddenly.  Rarely  there  may  be  a  com- 
plete recovery;  this  occurs  particularly 
in  children  following  an  attack  of  scar- 
let fever.  According  to  the  quantity  of 
urine  passed  in  the  twenty-four  hours. 


and  the  amount  and  persistence  of  the 
albumin,  is  the  prognosis  made,  as  well 
as  upon  the  degree  of  cardiovascular 
and  retinal  changes.  Relapses  may 
occur  in  apparently  favorable  cases,  and 
acute  attacks  may  supervene. 

TREATMENT.— This  is  conducted 
much  as  in  acute  nephritis.  The  ure- 
mia and  dropsy  are  treated  symptoma- 
tically.  The  diet  is  of  great  moment, 
skimmed  milk  and  buttermilk  being 
depended  on  as  much  as  possible  when 
the  dropsy  is  marked.  When  the 
dropsy  is  slight,  more  solid  food,  meat 
in  extreme  moderation,  eggs,  vegeta- 
bles, and  fruits,  and  an  outdoor  life 
should  be  recommended.  The  reduc- 
tion or  complete  absence  of  salt  in  the 
diet  has  a  strong  influence  in  diminish- 
ing edema.  Prolonged,  sudden  exer- 
cise and  severe  exercise  should  be 
prohibited. 

There  are  three  criteria  in  the 
treatment  of  renal  disease:  First,  the 
general  condition  of  the  patient  as 
shown  by  the  clinical  course  of  the 
malady.  Second,  the  amount  of  al- 
bumin, a  valuable  sign  in  acute  ne- 
phritis, but  extremely  variable  in  the 
subacute  and  chronic  forms.  It  has, 
indeed,  been  shown  that  the  amount 
of  albumin  often  increases  when  the 
diet  is  suddenly  altered  in  the  direc- 
tion of  either  latitude  or  greater 
stringency.  The  third  test  is  the 
amount  of  metabolic  products  ex- 
creted, which  is  not  to  be  gauged  by 
the  tests  made  with  potassium  iodide 
or  other  similar  methods.  The  funda- 
mental method  of  treatment  must  be 
to  protect  the  kidney  while  avoiding 
injury  to  other  organs.  It  is  essen- 
tial, therefore,  not  to  give  substances 
which  are  excreted  with  great  diffi- 
culty by  a  diseased  kidney.  Among 
these,  the  writer  refers  particularly 
to  urea,  kreatinin,  pigments,  hippuric 
acid,  phosphates,  inorganic  sulphates, 
and  water.  With  regard  to  the  pig- 
ments,   in    opposition    with    modern 
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physiological  views,  he  believes  that 
the  chief  of  these  bodies  found  in  the 
urine  are  urobilin  and  hematopor- 
phyrin.  'To  avoid  the  ill  effects  of 
phosphoric  acid  he  recommends  that 
calcium  carbonate  be  added  to  sub- 
stances containing  it.  Finally  he 
urges  that  milk  contains  on  the  whole 
too  much  proteid,  and  recommends 
that  it  should  be  restricted  to  three 
pints  a  day,  to  which  a  pint  of  ster- 
ilized cream  should  be  added.  Von 
Noorden  (Brit.  Med.  Jour.,  Nov.  28, 
1903). 

Such  control  as  we  may  have  today 
of  nephritis  lies  in  diet  and  mode  of 
life  rather  than  in  drugs.  Such  drugs 
as  are  useful  are  so  in  their  effect 
on  the  general  organism  and  the 
heart  rather  than  on  the  kidneys 
directly.  In  all  cases  of  nephritis 
the  main  aim  is  to  spare  the  kidneys 
unnecessary  work,  remembering  that 
the  urinary  system  is  but  one  of  the 
many  making  up  the  body.  In  acute 
nephritis,  as  well  as  in  the  acute  ex- 
acerbations of  the  chronic  forms, 
doctors,  diet,  and  quiet  should  work 
together.  Starvation  for  a  few  days, 
regulated  by  the  intensity  of  the 
process  and  the  strength  of  the  pa- 
tient, is  the  keynote  here.  In  the 
chronic  forms  the  aim  is  to  lighten 
and  to  lengthen  life.  Especially  in 
the  contracted  form  of  kidney  dis- 
ease, many  years  of  life  and  comfort 
may  depend  on  the  physician's  skill 
in  adapting  sound  principles  to  the 
particular  case  and  in  securing  the 
co-operation  of  the  patient  in  per- 
sistently carrying  out  the  directions 
given.  Dietary  restriction  should,  in 
the  main,  be  quantitative  father  than 
qualitative.  Alcohol  in  moderation  is 
not  necessarily  a  poison  and  may  be 
an  aid  to  digestion.  The  excess  of 
proteid,  not  proteid  itself,  is  harmful 
to  the  chronically  sick  kidney.  A 
varied  diet  is  more  likely  than  a 
monotonous  one  to  promote  the  mak- 
ing of  good  blood  and  improving  the 
general  nutrition,  and  that  of  the 
myocardium  in  particular.  F.  C. 
Shattuck  (Jour.  Amer.  Med.  Assoc, 
Feb.  6,  1906). 


The  indications  for  treatrhent  affej 

1.  To  secure  a  rest  for  the  inflamed 
organ,  and  to  thereby  diminish  the 
risk  of  an  increase  of  the  inflamma- 
tion; this  is  met  by  a  rigid  milk  diet. 

2.  To  counteract  the  dangers  which 
result  from  interference  with  the  ex- 
cretory action  of  the  kidneys;  hydra- 
gogue  purgatives  and  diaphoretics 
(especially  sodium  benzoate)  are  very 
beneficial.  Digitalis  should  never  be 
used.  3.  To  relieve  the  hyperemia 
of  the  kidneys  by  counterirritation 
over  the  loins;  mustard  poultices  and 
dry  and  wet  cups  are  the  means 
usually  employed.  Morphine  and 
opium  are  contraindicated  in  all  cases. 
Gullan  (Brit.  Med.  Jour.,  Aug.  18, 
1906). 

All  therapeutics  to  be  successful 
must  have  for  the  primary  object  the 
removal  of  the  causative  factors  of 
disease.  Hemorrhagic  nephritis  as 
such  does  not  exist.  It  is  an  occa- 
sional modification  of  the  chronic 
parenchymatous  change.  Most  renal 
lesions  are  non-inflammatory  proc- 
esses. The  one  exception  is  the 
exudative  class.  Most  renal  lesions 
are  due  to  overwork  of  the  glands  at 
a  time  when  nutrition  is  impaired. 
Both  the  overuse  and  defective  sup- 
ply of  the  starches,  sugars,  and  fats 
are  important  factors  in  the  produc- 
tion, maintenance,  and  cure  of  renal 
lesions.  Nervous  overstrain  is  also 
an  important  factor. 

Treatment  is  to  be  directed  both  to 
prevent  and  cure.  It  consists  chiefly 
in  the  removal  of  causative  factors- 
It  calls  for  a  thorough  knowledge 
of  chemicopathology  and  dietetics. 
Drugs,  while  not  curative,  maj'-  in- 
directly produce  wonderful  results. 
The  renal  lesions,  when  studied  from 
the  histological  standard  only,  are 
incurable.  Considered  from  the 
physiological  and  chemical  standpoint 
a  large  percentage  are  curable.  It  is 
difficult  to  see  how  surgery  can  be 
made  to  remove  the  underlying  fac- 
tors. Hence  such  means  cannot  be 
classed  as  scientific,  W.  H.  Porter 
(Boston  Med.  and  Surg.  Jour.,  Nov. 
14,  1907). 
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Rest  in  bed,  purgatives,  and  a  diet 
consisting  chiefly  of  milk,  bread,  and 
butter  will,  as  a  rule,  be  sufficient  to 
stop  the  bleeding  of  the  renal  hemor- 
rhages of  nephritis.  Hemostatics, 
such  as  calcium  lactate  or  calcium 
chloride,  may  l)c  tried,  but  are  hardly 
necessary.  Iron  in  some  form  is  use- 
ful during  convalescence.  Recur- 
rence is  extremely  probable,  for  the 
cause,  the  chronic  nephritis,  still  re- 
mains. Surgical  treatment  may  be 
necessary  in  rare  cases  of  severe 
hematuria  occurring  early  in  the  dis- 
ease. McNab  (Lancet,  April  11, 
1908). 

Woolens  should  be  worn  next  to 
the  skin,  and  residence  in  a  warm,  dry 
climate  may  aid  in  extending  life. 

Nitroglycerin  may  be  needed  in 
cases  with  contracted  and  tense 
arteries,  and  with  a  tendency  to 
uremic  twitchings ;  digitalis  may  be 
useful  in  cardiac  weakness.  Basham's 
mixture  for  the  anemia  and  unirritat- 
ing  diuretics  will  prove  of  value,  and 
strontium  lactate,  in  doses  of  from  15 
to  20  grains  (0.97  to  1.3  Gm.)  three 
or  four  times  daily,  may  be  tried  in 
some  cases. 

The  writer  commends  the  follow- 
ing for  the  management  and  treat- 
ment of  chronic  Bright's  disease.  In 
slight  cases  no  medicine  may  be 
required,  but  if  anemia  is  present  an 
occasional  chalybeate  course  is  ad- 
visable. One  of  the  folloAving  pre- 
scriptions may  be  ordered: — 

3  Solution  of 
ferric  ace- 
tate, 'E.  P...    TTIXV   (0.90  c.c). 

Glycerin    3j  (4  c.c.) . 

Solution   of 
ammonium 

acetate    Hss  (IS  c.c). 

Infusion  of 
cahimba, 

q.   s.   ad    ...    §j    (30  c.c). 
M.     Take  twice  or  thrice  a  day. 

B  Reduced  iron.    gr.  xx  (1.3  Gm.). 

Pone  in  caps.  no.  xx. 

Sig. :    One  three  times  a  day. 


I^'  Ferrous  sul- 
phate       gr.  iss   (0.1  Gm.). 

Magnesium 

sulphate    ...    5j  (4  Gm.). 
Diluted  sul- 
phuric  acid.    TTLx   (0.6  c.c). 
Peppermint 
zvater, 

q.  s.  ad   '5j   (30  c.c). 

M.    Take  three  times  a  day. 

The  bowels  must  be  kept  moder- 
ately open.  The  kind  and  amount  of 
aperient  must  be  determined  on  gen- 
eral considerations.  In  all  cases  in 
which  the  arterial  tension  is  high  the 
author  gives  a  mild  mercurial  purge 
at  intervals  of  a  week  or  ten  days. 
The  writer  recommends: — 

IJ  Mass  of  mer- 
cury     gr.  ij    (0.13  Gm.). 

Extract  of 

euonymus  ..    gr.  iss  (0.1  Gm.). 

Resin  of  podo- 
phyllum ....   gr.  %   (0.0108  Gm.). 

Compound 

rhubarb  pill.    gr.  ij   (0.13  Gm.). 
M.  et  ft.  pil.  no.  j. 

A  frequent  symptom  in  all  forms 
except  the  pure  cirrhotic  kidney  is 
the  presence  of  anasarca.  If  it  is 
slight,  it  calls  for  no  special  treat- 
ment; if  it  tends  to  increase,  it  is 
desirable  to  withdraw  sodium  chloride 
from  the  diet  as  much  as  possible. 
No  salt  is  to  be  added  to  the  food  at 
table,  and  the .  bread  and  other  ar- 
ticles of  food  are  to  be  prepared 
without  it.  The  following  mixture 
may  be  prescribed: — 

.IJ  Theocine    so- 
dium  ace- 
fate    gr.  v  (0.32  Gm.). 

Caffeine _ gr.  ij   (0.13  Gm.) . 

Ammonium 

bensoate  ...   gr.  v  (0.32  Gm.). 

Chloroform 
zvater, 

q.  s.  ad   Sj  (30  cc). 

M.    Take  this  every  four  or  six  hours. 

Or,  if  the  heart  is  dilated: — 

IJ  Infusion   of 

digitalis  ....    Sj  (4  cc). 
Potassium 

citrate   gr.  xv  (0.97  Gm.). 

Spirit   of 

chloroform  .    ttlx    (0.6  cc). 
Infusion  of 
buchii, 

q.  s.  ad Sj   (30  c.c). 

M.    Take  every  six  hours. 
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In  cases  with  much  dropsy  the 
most  useful  medicine  is  the  well- 
known  Baillies  pill: — 

1^  Mass  of  mercury. 
Pulverized  digitalis. 
Pulverized  squills, 

of  each gr.  j   (0.065  Gm.). 

M.  et  ft.  pil. 

Sig. :    Take  every  six  hours. 

Bradshaw  (Liverpool  Medico-Chir. 
Jour.,  Jan.,  1910). 

The  total  amount  of  food  taken 
should  be  the  smallest  which  will 
maintain  nutrition  at  the  highest 
level.  A  fair  amount  of  active  phys- 
ical exercise,  as  shall  be  specifically 
directed  from  time  to  time.  Massage 
should  replace  active  exercise  should 
the  latter  be  impracticable.  Once  in 
four  weeks,  or  as  directed,  the  writer 
gives  2  freshly  made  pills  of  blue 
mass,  of  5  grains  (0.3  Gm.)  each, 
every  night  for  three  days,  followed 
the  first  time  by  ^  ounce  (15  c.c.)  of 
castor  oil  in  the  morning  and  the 
other  two  mornings  by  a  saline 
cathartic. 

Other  necessary  medication  to  be 
specifically  directed.  Immediately  on 
the  detection  of  the  slightest  evi- 
dences of  circulatory  embarrassment 
or  occult  edema,  or  of  manifest 
dropsy  or  uremia,  the  patient  should 
be  given  active  and  efficient  treat- 
ment. 

He  should  be  put  to  bed,  in  as 
nearly  a  horizontal  position  as  pos- 
sible, where  he  should  remain  until 
the  circulatory  balance  has  been  re- 
stored, E.  F.  Wells  (Amer.  Jour. 
Med.  Sci.,  Jan.,  1912). 

Hot  Nauheim  baths  cause  a  re- 
laxation of  the  entire  muscular  tis- 
sue, as  evidenced  by  the  fact  that 
after  taking  from  4  to  5  baths  pa- 
tients are  unable  to  do  more  than  a 
small  percentage  of  the  walking  or 
other  exertion  of  which  they  were 
capable  before  beginning  the  baths. 
The  baths  also  relax  the  peripheral 
circulation,  and  this  effect  may,  and 
possibly  does,  extend  to  all  tissues 
of  the  body.  Nauheim  baths  also 
cause  marked  elimination,  especially 
through  the  skin  and  kidneys.     The 


writer  has  seen  patients,  who  came 
to  Nauheim  with  a  skin  almost  as 
dry  as  a  sheet  of  parchment,  after 
two,  three,  or  four  weeks  of  bathing 
have  an  active  skin.  Indeed,  many 
of  these  patients  remark  that  they 
have  not  perspired  for  years,  even  on 
exertion,  but  that  now,  after  taking 
the  cure,  they  perspire  easily.  This 
increased  elimination  through  the 
skin  doubtless  is  no  inconsiderable 
factor  in  lessening  albuminuria  and 
lowering  blood-pressure.  E.  A.  New- 
ton (Amer.  Jour.  Med.  Sci.,  April, 
1912). 

Methylene  blue  has  also  given  satis- 
faction in  some  cases. 

NON-EXUDATIVE  CHRONIC 
NEPHRITIS,  or  CHRONIC  IN- 
TERSTITIAL NEPHRITIS,  also 
termed  Chronic  Bright's  Disease; 
Primary  or  Genuine  Contracted 
Kidney ;  Cirrhotic  Kidney ;  Red  Gran- 
ular Kidney;  Chronic  Productive 
Diffuse  Nephritis  without  Exudation ; 
Gouty  Kidney. 

DEFINITION.— A  chronic  diffuse 
inflammation  of  the  kidneys,  indicated 
by  a  growth  of  connective  tissue  in  the 
stroma,  degeneration  and  atrophy  of 
the  renal  parenchyma,  and  by  marked 
changes  in  the  cardiovascular  system. 

SYMPTOMS.— The  symptoms  may 
remain  latent  for  a  considerable  time, 
even  for  years,  while  the  morbid  pro- 
ductive changes  are  gradually  effected 
in  the  kidneys.  They  may  not  become 
evident  until  late  in  life,  even  though 
the  kidneys  may  be  in  an  advanced  state 
of  degeneration.  Some  complicating 
condition  may  also  supervene,  as  peri- 
carditis or  pneumonia,  causing  the  de- 
velopment of  grave  renal  symptoms. 
As  a  rule,  however,  uremia  makes  its 
appearance  with  headache,  stupor,  or 
convulsions,  dyspnea,  nausea  and  vomit- 
ing, and  a  tense  pulse.  This  seizure 
may  be  recovered  from.    There  is  now 
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an  interim,  of  variable  duration,  in 
which  there  are  drowsiness,  lassitude,  a 
disordered  digestion,  headache,  failing 
vision,  dyspnea,  and  frequent  micturi- 
tion, with  a  more  or  less  impaired  gen- 
eral health.  Then  follows  another 
uremic  seizure,  still  more  severe,  if 
not  fatal.  If  not  fatal,  the  general 
health  is  still  more  reduced,  and  con- 
finement to  the  house  or  bed  is  nec- 
essary ;  at  last  the  vital  forces  can  no 
longer  compensate  for  the  destruction 
of  the  renal  parenchyma.  Contracted 
kidney  may  sometimes  first  be  mani- 
fested by  spasmodic  dyspnea  (uremic  ; 
cardiac).  There  is  a  marked  gradual 
onset  of  periods  of  drowsiness  during 
the  day  that  are  uncontrollable;  an 
attack  of  hemiplegia  may  be  the  first 
sign  of  the  disease.  In  other  cases  a 
progressive  loss  of  flesh  and  strength, 
with  a  dry,  harsh,  wrinkled  skin,  may 
be,  from  the  beginning,  the  only  clin- 
ical features,  until  death  results  from 
sheer  feebleness  and  emaciation.  The 
variability  and  involvement  of  the 
symptoms  render  it  advisable  to  de- 
scribe them  under  the  various  systemic 
divisions. 

There  is  an  increase  in  the  daily 
quantity  of  urine  excreted  so  great  that 
it  causes  a  frequent  desire  to  micturate 
not  only  during  the  daytime,  but  two 
or  three  times  through  the  night.  This 
may  be  aggravated  by  the  hyperacidity 
of  the  urine  and  by  the  irritability  of 
the  prostate  gland  (especially  in  ad- 
vanced years)  that  are  so  often  asso- 
ciated with  renal  cirrhosis.  The  total 
quantity  of  urine  for.  the  twenty-four 
hours  may  measure  several  quarts  in 
marked  cases  of  the  disease.  It  may 
be  slightly  decreased  early  in  the  attack, 
when  the  degeneration  and  destruction 
of  the  parenchyma  are  in  their  incip- 
iency;    but,  as  the  "blood-flow  to  the 


parts  that  remain  must,  cccferis  paribus, 
be  as  great  as  it  would  have  been  to 
the  wdiole  of  the  organs  if  they  had 
been  intact,"  excessive  pressure  is 
brought  to  bear  within  the  capillaries, 
owing  to  the  compensating  cardiac 
hypertrophy,  and  the  secretion  of  the 
urine,  especially  of  the  watery  elements, 
becomes  more  active.  Diabetes  may  be 
suggested  by  the  polyuria,  but  the  urine 
is  clear  and  pale  yellow  in  color,  the 
specific  gravity  being  seldom  above  1010 
or  1012,  and  it  may  be  as  low  as  1002 
or  1005.  Albumin  occurs  in  traces 
only,  or  may  even  be  absent  altogether 
(glomerular  atrophy)  ;  this  is  noted 
especially  in  the  urine  voided  in  the 
early  morning. 

Acute  indigestion  as  an  important 
symptom  in  chronic  interstitial  ne- 
phritis. "No  albumin"  does  not  mean 
"no  nephritis."  Increased  twenty- 
four-hour  output  of  urine  with  per- 
sistent low  gravity,  associated  with 
gastric  disturbances,  should  strongly 
suggest  involvement  of  the  kidneys. 
Malcolm  Seymour  (Boston  Med.  and 
Surg.  Jour.,  June  6,  1912). 

The  urea  is  diminished,  and  there 
is  little  or  no  sediment.  On  careful 
examination,  microscopically,  there 
may  be  found  a  few  casts  (usually 
narrow  hyaline),  perhaps  some  leuco- 
cytes, and,  rarely,  a  few  red  blood- 
cells.  Late  in  the  disease  or  in  the 
presence  of  a  uremic  exacerbation  or 
a  complicating  inflammation,  the  urine 
may  be  diminished  in  quantity,  the  al- 
bumin increased,  and  numerous  casts  be 
found  in  the  more  apparent  sediment. 
Hematuria  is  a  rare  condition. 

The  profuse  hematuria  and  colicky 
pains  observed  in  nephritis  are  so 
characteristic  of  stone  in  the  kidney 
that  they  may  be  very  misleading. 
Besides  nephrolithiasis,  profuse  he- 
maturia occurs  in  tumor  and  tuber- 
culosis and  some  rare  conditions.     In 
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562  cases  of  chronic  nephritis  studied 
in  the  Konigsberg  Klinik,  the  writer 
found  blood  in  the  urinary  sediment 
in  190  (35  per  cent.),  and  in  11  of 
these  the  hemorrhage  was  profuse,  in 
some  accompanied  by  colicky  pain. 
The  diagnoses  in  3  of  these  cases 
were  confirmed  at  autopsy  and  in  all 
the  clinical  symptoms  were  charac- 
teristic of  chronic  nephritis.  Aska- 
nazy  (Zeit.  f.  klin.  Med.,  Bd.  Iviii,  S. 
432,  1906). 
Epistaxis  may  occur  and  constitute 
a  serious  symptom. 

Sudden  edema  of  the  larynx  may  also 
supervene,  and  is  always  a  grave  condi- 
tion. Transudations  into  the  pleural  sac 
(hydrothorax)  and  the  lungs  may  pre- 
cede the  fatal  termination.  Dyspnea  is 
either  uremic  or  cardiac  and  is  usually 
worse  at  night ;  a  true  orthopnea,  with 
Cheyne-Stokes  breathing,  may  be  ob- 
served in  association  with  uremic  stupor 
and  coma,  and  near  the  end  of  the  pa- 
tient's life. 

The  signs  of  hypertrophy  of  the  heart 
(particularly  of  the  .left  ventricle)  may 
be  elicited,  though  symptoms  referable 
to  the  heart  itself  are  absent,  unless 
dilatation  and  feebleness,  sudden  arte- 
rial contraction,  or  endocarditis  occur. 
Inspection  and  palpation  show  the  apex- 
beat  to  be  displaced  downward  and  to 
the  left,  and  the  impulse  to  be  increased, 
heaving,  and  rather  circumscribed.  In 
cases  of  coexisting  emphysema,  and 
later,  when  dilatation  may  eclipse  the 
hypertrophy,  these  signs  may  become 
less  evident.  The  left  border  of  deep 
cardiac  dullness  extends  outside  the 
nipple-line  in  the  fifth  or  sixth  inter- 
space. 

Personal  case  in  which  the  diag- 
nosis of  heart-block  upon  an  inter- 
stitial nephritis  was  warranted.  The 
convulsions;  the  inharmonious  heart 
action;  the  compromise,  somewhat, 
of  kidney  function, — all  in  some 
way  related, — seemed  also  based  upon 


the  presence  of  Bright's  disease 
with  arteriosclerosis, — cerebral,  car- 
diac, and  nephritic.  E.  W.  Robertson 
and  J.  W.  Robertson  (Va.  Med. 
Semi-monthly,  Oct.  13,  1911). 

The  first  sound  of  the  heart  is 
loud  and  may  be  reduplicated.  Accent- 
uation of  the  aortic  second  sound  is  a 
distinctive  sign,  and  indicates  increased 
vascular  tension ;  it  may  have  a  metallic 
quality  in  some  cases.  There  may  also 
develop  a  mitral  systolic  murmur  as  the 
result  of  relative  insufficiency.  There  is 
increased  tension  of  the  pulse,  the  latter 
being  hard,  persistent,  and  incompress- 
ible ;  the  pulse-wave  is  also  increased  in 
duration  {pulsus  tardus).  The  sys- 
tolic blood-pressure  is  decidedly 
elevated,  often  exceeding  200  mm.  Hg. 
Most  of  the  palpable  arteries  are  hard, 
thickened,  and  tortuous,  owing  to  the 
arteriosclerosis. 

Several  cases  of  general  arterio- 
sclerosis in  elderly  patients  with 
typical  arteriosclerotic  contracted  kid- 
ney. There  was  no  hypertrophy  of 
the  heart,  and  during  life  there  had 
been  no  symptoms  of  cardiac  dis- 
turbance. The  mildness  of  the  course 
of  the  nephritis  resembles  that  of 
ordinary  atrophy  of  the  kidneys  in 
the  aged.  This  harmonizes  also  with 
the  fact  that  true  nephritis  never  has 
been  clinically-  demonstrated  as  the 
outcome  of  general  arteriosclerosis 
alone  in  the  aged.  Hirschfeld  (Berl. 
klin.  Woch.,  Bd.  xliii,  Nu.  14,  1906). 

High  systolic  blood-pressure  is 
truly  a  symptom  of  atropic  kidney, 
while,  on  the  contrary,  uncomplicated 
inflammations  of  the  kidney,  either 
wholly  or  mainly  parenchymatous  in 
character,  so  long  as  they  are  com- 
pensated, exhibit  absolutely  no  in- 
crease of  blood-pressure,  and  there- 
fore the  theory  that  ascribes  ne- 
phritic hypertension  in  chronic  paren- 
chymatous form  of  renal  disease 
rests  upon  confounding  it  with  car- 
diac hypertension.  Engel  (Berl.  klin. 
Woch.,  Oct.  26,  1908). 
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As  soon  as  compensation  fails, 
symptoms  of  breathlessness  on  exertion, 
palpitation,  and  the  like  appear;  often 
these  occur  in  paroxysms  and  constitute 
"cardiac  asthma."  The  resulting  stasis 
causes  a  transudation  into  the  lungs 
(bronchorrhea,  pulmonary  edema)  and 
later  to  edema  of  the  extremities. 

Since  they  are  indicative,  as  a  rule, 
of  grave  uremia,  the  symptoms  refer- 
able to  the  nervous  system  are  of  great 
importance.  There  may  be  neuralgic 
pains  throughout  the  body,  especially  of 
the  calf  muscles,  and  insomnia,  and 
cephalalgia  is  frequent.  Later  great 
drowsiness  is  often  a  premonition  of 
uremic  coma.  Muscular  twitchings  may 
precede  convulsions,  and  should  attract 
attention  to  the  imminent  danger.  Cere- 
bral apoplexy  with  hemiplegia  may  form 
the  first  symptom  of  contracted  kidney, 
and  is  apt  to  occur  in  cases  of  marked 
hardening  and  weakening  of  the  arte- 
ries. Hemorrhagic  pachymeningitis  and 
hemorrhage  into  the  brain-substance 
may  also  occur.  The  hemiplegia  may 
last  until  the  end,  or  it  may  disappear 
soon  and  be  followed  by  subsequent 
attacks  at  intervals.  Dieulafoy  believes 
numbness,  formication,  and  pallor  of 
the  fingers  ("dead  finger")  as  possible 
early  signs  of  chronic  Bright's  disease. 

Of  the  symptoms  referable  to  the 
special  senses  nephritic  retinitis  often 
forms  the  earliest  evidence  of  chronic 
Bright's  disease.  There  may  or  may 
not  have  been  present  a  slight  dimness 
of  vision  prior  to  the  ophthalmoscopical 
examination.  There  is  a  partial  loss  of 
vision  in  both  eyes  (amblyopia),  and  in 
grave  cases  sudden  and  complete  blind- 
ness may  come  on  (uremic  amaurosis) 
as  the  result  of  a  neuroretinitis.  The 
optic  papilla  is  swelled,  and  surrounded 
by  retinal  hemorrhages  or  by  white  dots 
and  streaks  ("feather-splashes"). 


A  study  of  16  cases  show  that 
there  are  no  ocular  complications 
pathognomonic  of  Bright's  disease. 
The  characteristic  fundus  picture — 
hemorrhages,  areas  of  degeneration, 
white  splashes  in  the  macular  region 
— may  not  be  present;  one  may  meet 
with  any  of  the  many  manifestations 
of  vascular  or  retinal  inflammation 
due  to  toxins.  Ocular  complications 
occur  in  only  a  small  percentage  of 
Bright's  disease,  partly  because  le- 
sions not  causing  functional  disturb- 
ances are  apt  to  be  overlooked.  All 
the  ocular  complications  are  the  re- 
sult of  a  chronic  uremia.  The  ocular 
lesions  of  Bright's  disease  are  of 
most  serious  prognostic  import  as 
regards  the  life  of  the  patient.  The 
prognosis  is  better  in  the  acute  con- 
ditions, though  the  vision  remains 
greatly  impaired.  The  amount  of 
urea  excreted  in  twenty-four  hours  is 
the  best  indication  of  the  early  or 
immediate  fatal  outcome  of  the  case. 
In  pregnancy  cases  a  low  excretion 
of  urea  should  call  for  immediate  in- 
terference to  save  the  eyesight  as 
well  as  the  life  of  the  mother.  In  the 
choroidal  and  retinal  changes  the 
writer  has  found  the  amount  of  urea 
below  the  normal.  He  regards  its  re- 
tention or  that  of  other  excrementi- 
tious  substances  in  the  blood  due  to 
faulty  kidney  action  as  directly  re- 
sponsible for  the  inflammatory  or 
degenerative  changes.  Strieker  (Jour. 
Amer.  Med.  Assoc,  Feb.  20,  1904). 

Attention  is  directed  by  the  writers 
to  the  frequent  occurrence  of  exoph- 
thalmos in  chronic  nephritis  and  ad- 
vance the  view  that  the  exophthalmos 
of  chronic  nephritis  is  very  analogous 
to  that  of  exophthalmic  goiter,  being 
but  one  of  a  number  of  evidences  of 
a  chronic  systemic  intoxication. 
They  do  not  think  that  exophthalmos 
is  due  to  chronic  hypertension,  but 
are  of  the  opinion  that  the  arterial 
hypertension  and  the  eye  signs  are 
but  evidences  of  poisoning  by  per- 
haps separate  toxins.  It  is  well 
known  that  uremia  may  develop  in  a 
patient  whose  blood-pressure  is  not 
increased,  and  it  seems  very  probable 
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that  in  chronic  renal  insufficiency 
several  toxins  are  present  in  the 
blood,  manifesting  themselves  in  vari- 
ous ways.  Among  the  total  admis- 
sions of  33  cases  of  chronic  nephritis 
during  the  first  four  months  of  1909 
at  Johns  Hopkins  University  16  (48.4 
per  cent.)  showed  exophthalmos. 
The  exophthalmos  varied  greatly  in 
degree,  as  did  the  gravity  of  the 
nephritic  process  in  the  various  in- 
dividuals; those  cases  presenting  evi- 
dences of  serious  intoxication  (sub- 
uremic  or  uremic  symptoms)  most 
frequently  showed  exophthalmos  and 
one  or  more  of  the  allied  ocular 
signs, — anisocoria,  von  Graefe's,  Moe- 
bius's,  or  Stellwag's  sign.  Exoph- 
thalmos has  been  an  obvious  sign  in 
all  of  the  patients  with  chronic 
nephritis  which  have  died  in  the 
Johns  Hopkins  Hospital  since  Janu- 
ary 1,  1909, — 7  in  number.  The 
authors  also  observed  that  the  pa- 
tients with  chronic  nephritis  showing 
albuminuric  retinitis  during  this 
period  showed  invariably  exophthal- 
mos, with  one  or  more  of  the  other 
ocular  signs.  They  emphasize  that 
exophthalmos  is  but  one  of  several 
ocular  signs  which  are  frequently 
present  in  chronic  nephritis.  Llewel- 
lys  F.  Barker  and  Frederick  M. 
Hanes  (Amer.  Jour.  Med.  Sci.,  Oct., 
1909). 

Pigmentation  of  the  retina  in  ne- 
phritis may  occur  from  degenerative 
changes  of  the  external  and  middle 
layers  of  that  membrane,  the  chorio- 
capillaris  being  intact.  Such  degen- 
erative changes  of  the  retina  can  be 
regarded  as  consequences  of  the  ne- 
phritis. They  are  not  analogous  to 
the  pigmentation  which  occurs  in  the 
fatty  cells  in  fatty  infiltration  of  the 
retina.  The  ophthalmoscopic  appear- 
ances of  choroiditis  disseminata  are 
sometimes  found  in  changes  of  the 
pigment  epithelium  and  retina  alone 
when  the  choroid  itself  is  healthy. 
Rachlis  (Klin.  Monatsbl.  f.  Augen- 
heilk.,  Sept.,  1910). 

There  is,  as  a  rule,  no  edema  in  renal 
sclerosis,  and  when  it  does  occur  (as  in 


the  ankles  and  limbs)  it  is  due  to  car- 
diac dilatation  and  failure.  The  skin 
is  dry,  and  the  pores  sometimes  appear 
lustrous  with  minute  scales  of  urea. 
The  skin  has  often,  also,  a  cyanotic 
tinge,  with  a  certain  degree  of  pallor. 
Troublesome  eczema  and  pruritus  are 
often  present,  and  muscular  cramps  may 
make  the  patient  still  more  uncomfort- 
able ;  the  latter  occur  at  night  and  espe- 
cially in  the  calves  of  the  legs.  Other 
cutaneous  disorders  may  also  occur. 

Debility  and  emaciation  become  ex- 
treme with  the  gradual  failure  of  the 
general  nutrition. 

Uremia  may  supervene  at  any  time, 
and  may  even  form  the  first  symptom; 
it  may  also  be  sudden  and  severe  in  its 
attack  (acute  uremia),  or  gradual,  mild, 
and  insidious  (chronic).  These  uremic 
attacks  may  be  accompanied  by  either 
a  normal  temperature,  or  by  moderate 
fever;  the  temperature  may  even  be 
subnormal,  in  chronic  uremia  with  pros- 
tration, coma,  a  feeble  pulse,  and  delir- 
ium. Uremic  diarrhea  may  also 
occur. 

Among  the  complications  that  may 
occur  in  the  red,  granular,  and  con- 
tracted kidney  are  the  following:  Pleu- 
ritis,  endocarditis,  pericarditis,  cerebral 
hemorrhage,  endarteritis ;  pneumonia, 
either  lobar  or  lobular;  laryngitis, 
bronchitis,  hepatic  cirrhosis,  gastritis, 
enteritis,  peritonitis,  meningitis,  emphy- 
sema, phthisis,  and  mental  disorders. 

Cases  showing  that  pleurisy,  peri- 
carditis, peritonitis,  and  even  menin- 
gitis may  develop  as  a  complication 
of  chronic  nephritis.  Likewise  in  the 
stage  before  actual  uremia  symmet- 
rical fibrillary  twitching  may  be  ob- 
served or  a  syndrome  suggesting 
multiple  sclerosis  and  hysteria.  In 
1  case  acute  peritonitis  developed  in 
the  course  of  a  mild  chronic  nephritis 
in  a  middle-aged  man.  In  another 
case  acute  meningitis  developed  in  a 
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woman  with  signs  of  nephritis.  The 
writer  has  encountered  3  cases  of  the 
complicating  pericarditis.  In  all  the 
above  cases  the  serous  membrane  be- 
came suddenly  affected  in  the  midst 
of  apparent  health  except  fur  the  mild 
nephritis.  All  the  patients  died  ex- 
cept one  man,  who  passed  through 
two  attacks  of  the  pericarditis  and 
succumbed  a  few  months  later  to  a 
heart  lesion.  A.  Pollak  (Wiener  klin. 
Rundschau,  Bd.  xxiv,  1910). 

ETIOLOGY.— Sometimes  the  cause 
of  the  slow,  primary,  diffuse  degenera- 
tion, atrophy,  and  fibroid  contraction 
of  the  kidneys  is  quite  obscure,  and  in 
certain  cases  it  would  seem  to  be  "only 
an  anticipation  of  the  gradual  changes 
which  take  place  in  the  organ  in  ex- 
treme old  age"  (Osier), — the  "senile 
kidney."  Heredity  undoubtedly  plays 
a  part  in  the  causation  of  certain  cases, 
and  its  influence  has  extended  down 
through  the  third  and  fourth  genera- 
tions. 

Age  and  sex  also  exert  an  influence, 
the  disease  being  more  common  in  males 
than  in  females,  and  usually  beginning 
near  middle  life.  It  is  rarely  manifested 
symptomatically  until  the  fiftieth  or  six- 
tieth year.  A  special  tendency  to  scle- 
rotic degeneration  of  the  arteries,  from 
whatever  injurious  influence,  whether 
chemicotoxic  or  parasitic,  renders  the 
patient  more  prone  to  interstitial  ne- 
phritis, though  prolonged  irritation  by 
such  agents  may  also  cause  the  disease 
in  persons  whose  cellular  nutrition  is 
usually  not  defective.  Alcoholism,  uric 
acid,  and  lead,  giving  rise  to  chronic 
poisoning,  have  all  been  assigned  as 
causes  of  the  disease. 

Chronic  malaria  and  syphilis  also 
probably  exert  a  causative  influence. 

Habitual  overeating  and  overdrink- 
ing no  doubt  frequently  cause  granular 
atrophy  and  sclerosis  of  the  organ, 
owing  to  the  imperfect  assimilation  of 


the  substances  ingested  and  the  constant 
excretion  of  irritating  products  by  the 
kidney  caused  thereby.  A  widespread 
cause  of  the  disease  is  the  continuous 
and  even  moderate  use  of  alcohol  for 
many  years ;  especially  is  this  true  in 
the  case  of  spirituous  liquors.  It  is  just 
as  probable  that  the  excessive  use  of 
red  meats  in  the  diet  leads  to  the  pro- 
duction of  the  uric  acid  that  induces  the 
renal  condition  (uricemia-lithemia)  by 
deranging  the  hepatic  function  (Murch- 
ison). 

Gout  may  also  cause  chronic  Bright's 
disease,  and  is  allied  to  the  above;  this 
occurs  perhaps  more  frequently  in  Eng- 
land than  in  this  country,  where  lithe- 
mia  and  nervous  dyspepsia  are  more 
often  seen. 

Striimpell  states  that  severe  articular 
rheumatism  is  sometimes  followed  by 
contracted  kidney. 

Anxieties,  worries,  and  the  high  nerv- 
ous tension  required  by  modern  busi- 
ness activity  and  by  social  life  (the 
latter,  particularly,  in  elderly  ladies) 
favor  the  development  of  chronic 
Bright's  disease.  Associated  with  these 
causes  are  usually  to  be  found  an  over- 
indulgence in  rich  foods  and  sedentary 
habits. 

The  cold,  moist  climate  of  New  Eng- 
land and  the  Middle  States  seems,  to 
Purdy,  to  predispose  to  contracted  kid- 
ney. Hydronephrosis,  chronic  pyelitis, 
and  chronic  congestion  of  the  kidney 
(of  cardiac  origin,  etc.)  may  cause  a 
chronic  productive  nephritis  without 
exudation,  though  never  the  true  "con- 
tracted and  red-granular"  kidney. 

An  analysis  of  the  accepted  causes 
of  chronic  nephritis  in  man  shows 
that  a  common  factor  in  many  of 
these  is  a  more  or  less  severe  and 
prolonged  stagnation  in  the  renal 
blood-supply,  and,  although  this  fac- 
tor is  often  associated  with  the  pres- 
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ence  of  irritants  capable  of  injuring 
the  tissues  of  the  kidney,  an  insuffi- 
cient supply  of  blood  alone  will  cause 
first  an  error  in  the  function  and 
later  an  alteration  in  the  structure  of 
the  kidney.  Cardiac  disease,  bacterial 
toxins,  and  metabolic  waste-products 
are  probably  the  causes  of  the  errors 
in  circulation  that  bring  about  the 
changes  mentioned.  Accordingly, 
the  prophylaxis  consists  in  increasing 
present  efforts  to  check  the  spread 
of  infectious  disease,  and  the  correc- 
tion of  habits  of  overstimulation  and 
overwork,  so  prevalent  in  large  cen- 
ters of  population.  H.  Emerson 
(Archives  of  Intern.  Med.,  June, 
1908). 

PATHOLOGY.— The  reduction  in 
size  and  weight  is  about  equal  in  both 
organs  in  genuine  primary  contraction 
of  the  kidneys.  The  two  kidneys  may 
together  weigh  not  over  two  ounces,  and 
they  may  be  only  one-half  or  one-third 
the  normal  size.  They  are  frequently 
imbedded  in  thick  adipose  tissue,  and 
the  capsule  is  thick,  opaque,  and  very 
adherent;  so  that,  on  stripping  it  ofif, 
portions  of  the  renal  cortex  come  away 
at  the  same  time.  The  outer  surface  of 
the  organ  is  red,  irregularly  granular, 
or  finely  nodular,  and  occasionally  small 
cysts  are  present.  The  tissue  is  firm, 
dense,  and  resistant  to  the  knife.  The 
cut  surface  shows  a  thin,  atrophied  cor- 
tex, with  dark-reddish  streaks  alternat- 
ing with  pale  portions.  The  pyramids 
are  darker  than  the  cortex,  and  are  also 
diminished.  In  the  gouty  contracted 
kidney  they  show  fine  striations  of  so- 
dium urate  or  of  uric  acid,  or  crystals 
representing  uric  acid  infarctions.  The 
principal  changes  are  seen  microscopic- 
ally to  be  an  increased  production  of 
connective  tissue,  especially  in  the  cor- 
tical substance,  and  a  more  or  less  pro- 
portionate degeneration  and  atrophy  of 
the  renal  parenchyma.  The  destruction 
of  the  latter  is  due  to  the  circulation 


of  noxious  agents,  but  it  is  replaced  by 
cicatricial  fibrous  tissue  (Weigert). 
This  new  tissue  is  not  uniformly  dis- 
tributed in  the  cortex,  but  appears  in 
irregular  masses  around  the  shrunken 
glomeruli  or  between  the  tubules.  In 
the  pyramids  the  distribution  is  more 
general.  The  glomeruli  are,  in  many 
instances,  very  small  and  fibrous  in 
advanced  cases ;  in  the  earlier  cases 
the  cells  of  the  tufts  and  capsules  are 
swelled  and  multiplied  and  a  small- 
celled  infiltration  may  be  seen  around 
the  glomeruli  and  tubules.  This  cellular 
infiltration  later  becomes  fibrillated  and 
ends  in  thickening.  The  changes  in  and 
the  growth  of  the  capillary  and  intra- 
capillary  cells  and  of  those  around  the 
tufts  are  partly  responsible  for  the 
glomerular  atrophy,  as  are  also  the  cap- 
sular thickening  and  hyaline  or  waxy 
degeneration  and  the  thickening  and 
occlusion  of  arterioles.  The  tubules 
show  decided  changes,  some  being  in- 
cluded in  masses  of  connective  tissue, 
with  resulting  compression-atrophy  and 
even  obliteration  of  the  lumen.  Others 
show  constriction  by  the  intertubular 
connective  tissue,  the  lumen  elsewhere 
thus  being  increased;  this  is  especially 
prominent  in  the  granules  on  the  outer 
surface  of  the  kidney,  and  little  cysts 
may  be  seen  here  and  there  by  the  naked 
eye,  as  the  result  of  damming  back  the 
urine  in  the  tubules  thus  affected.  The 
epithelium  lining  these  tubules  shows 
granular,  fatty,  or  waxy  degeneration, 
and  may  be  either  flattened,  cuboid,  or 
swollen  in  variety.  The  tubes  may  con- 
tain fatty  or  granular  debris  and  tube- 
casts. 

The  growth  of  fibrous  tissue  in  the 
walls  of  the  arteries,  causing  sclerosis, 
forms  an  important  change  in  most 
instances.  The  intima  (endarteritis), 
niedia,  and  adventitia  are  all  thickened 
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by  the  hyperplasia  of  connective-tissue 
elements,  and  the  arteries  and  capillaries 
are,  in  this  way,  mostly  occluded  by 
the  obliterating  endarteritis  or  by  their 
conversion  into  connective  tissue.  Waxy 
or  hyaline  degeneration  is  also  seen. 
These  changes  may  sometimes  form  the 
primary  condition  that  leads  to  granular 
and  contracted  kidneys,  and  may  repre- 
sent the  renal  effects  of  a  general  arte- 
riosclerosis. 

With  Greenfield,  the  writer  regards 
the  pericapsulitis  which  affects  the 
glomeruli  as  being  in  the  main  a 
cellular  infiltration.  But  he  describes 
other  changes  in  chronic  glomerulitis. 
The  cells  which  proliferate  may  be 
seen  to  assume  a  columnar  shape, 
and  desquamate  into  the  periglomer- 
ular  space,  afterward  forming  concen- 
tric lamellae.  The  nuclei  also  prolif- 
erate and  give  rise  to  a  species  of 
new  growth  between  the  tuft  and  the 
capsule,  forming  a  band  of  connective 
tissue.  To  this  band  numerous  epi- 
thelial cells  are  attached,  and  similar 
cells  are  seen  outside.  The  nuclei, 
entering  the  tuft  at  its  broadest  part, 
leave  no  doubt  as  to  its  origin. 
Sometimes  the  capsule  becomes  split 
into  layers,  this  being  caused  by  cells 
from  the  surrounding  connective 
tissue.  Again,  the  capsule  may  be- 
come striated  or  concentrically  thick- 
ened. These  lesions  of  the  glomer- 
uli are  now  confined  to  scarlet-fever 
cases.  Auld  (Lyon  Med.,  Jan.  19, 
1902). 

Seven  cases  of  chronic  hemorrhagic 
focal  nephritis  with  sepsis  caused  by 
multiple  emboli  of  the  glomerulous 
capillaries  by  chemotactic,  feebly  act- 
ing bacteria  of  the  cL/onic  ulcerative 
endocarditis,  which  was  present  in 
all  of  the  cases.  In  3  of  the  7  cases 
Streptococcus  viridans  was  demon- 
strated in  the  blood  during  life;  in 
the  remaining  4  the  streptococci  were 
not  accurately  identified.  Pure  cases 
of  this  kind  are  in  all  stages  true  dif- 
fuse glomerulous  nephritis  and  are 
to     be     distinguished     from     diffuse 


nephritis  both  clinically  and  patho- 
logically. Macroscopically  they  pre- 
sent the  picture  of  the  so-called 
large-spotted  kidney.  Luhlein  (Med. 
Klinik,  March  6,  1910). 

Three  weeks'  experimental  reten- 
tion of  urine  by  ligation  of  the  ureter 
in  rabbits  was  invariably  followed  by 
development  of  chronic  nephritis. 
After  removal  of  the  sound  kidney 
the  animals  survived  for  from  twelve 
to  eighteen  months  with  persisting 
albuminuria.  Autopsy  then  invariably 
revealed  extensive  sclerosis  and  an- 
eurism in  the  aorta,  evidently  the 
result  of  the  inevitable  increase  in 
the  blood-pressure  induced  by  the 
kidney  changes.  Even  before  the 
blood-pressure  rose,  substances  were 
discovered  in  the  blood  capable  of 
dilating  the  pupil.  Rautenberg  (Deut. 
med.  Woch.,  March  25,  1910). 

About  half  of  the  chronic  nephrit- 
ides  evolving  from  nephritic  proc- 
esses that  have  originated  during  or 
after  an  acute  infectious  disease  are 
predominatingly  parenchymatous;  in 
about  20  per  cent,  of  the  cases  in- 
durative processes  follow  in  the  wake 
of  acute  parenchymatous  inflamma- 
tion, or  supervene  in  the  presence  of 
subchronic  or  chronic  parenchyma- 
tous states,  and  in  about  30  per  cent, 
of  the  cases  amyloid  lesions  concur 
with  the  original  parenchymatous 
affection.  The  direct  transformation 
of  an  acute  nephritis  into  a  chronic 
form  has  been  observed  in  compara- 
tively few  instances  only;  however, 
the  successive  transition  from  an 
acute  nephritic  process  through  sub- 
acute and  subchronic  stages  to  the 
chronic  condition  can  be  traced  clinic- 
ally with  more  or  less  accuracy  in  a 
considerable  number  of  cases.  Stern 
(Amer.  Jour.  Med.  Sci.,  Aug.,  1910). 

The  writer  presents  a  pathological 
study  of  1000  consecutive  cases.  The 
so-called  primary  or  genuine  con- 
tracted kidney  represents  a  disease 
which  is  the  result  of  arteriosclerosis 
in  the  terminal  arterioles  of  this 
organ  and  is  closely  associated  with 
general     arteriosclerosis.      There     is 
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some  reason  to  believe  that  the  con- 
dition as  a  whole  is  a  toxic  one. 
So  far,  however,  lead  is  the  only- 
substance  which  seems  to  bear  any 
definite  etiological  relation  to  the 
general  process.  Of  true  primary 
subacute  and  chronic  inflammations 
of  the  kidneys  there  remain  subacute  , 
and  chronic  glomerulonephritis,  defi- 
nitely, in  the  majority  of  instances, 
due  to  chronic  sepsis.  Closely  related 
to  this,  etiologically  and  anatomically, 
is  the  subacute  and  chronic  amyloid 
kidney  (the  large,  white  kidney  of 
other  authors).  From  a  combination 
of  the  last  two  conditions  there  arises 
the  so-called  secondary  contracted 
kidney,  which,  in  the  author's  series, 
was  responsible  for  11  out  of  Zl  cases 
of  seriously  contracted  kidneys.  The 
etiology  of  the  cases  of  secondary 
contracted  kidney  is  not  quite  so 
clear  as  that  of  the  more  acute  con- 
ditions, but  it  is  highly  probable  that 
chronic  sepsis,  in  the  broadest  sense, 
is  an  important  factor.  The  lesions 
in  subacute  and  glomerulonephritis 
and  secondary  contracted  kidneys  are 
practically  always  hemorrhagic,  and 
in  subacute  and  chronic  amyloid  kid- 
neys frequently  so.  The  interstitial 
lesions  which  are  present  in  these 
latter  conditions  begin  to  develop 
early,  practically  simultaneously  with 
the  epithelial  lesions;  it  is  not  likely, 
therefore,  that  they  should  be  second- 
ary to  them.  Ophuls  (Archives  of 
Intern.  Med.,  Feb.,  1912). 

Cardiac  hypertrophy  is  an  almost 
constant  attendant  upon  chronic,  non- 
exudative,  productive  nephritis,  and  its 
degree  depends  upon  the  extent  of  the 
renal,  and  also  of  the  general  arterial, 
degeneration  and  sclerosis.  Cor  bovi- 
num  has  been  applied  to  the  organ,  on 
account  of  its  extreme  size  in  this  affec- 
tion. The  left  ventricle  only  is  hyper- 
trophied  in  moderate  enlargements. 

All  cases  of  interstitial  nephritis  are 
very  liable  to  be  accompanied  by  en- 
largement of  the  heart,  as  pointed  out 
by  Traube.  This  is  true  of  93  per 
cent,  of  the  cases.     There  are  some 


exceptions,  however.  Some  condi- 
tions prevent  the  occurrence  of  the 
heart  enlargement  in  renal  sclerosis. 
These  are  advanced  age,  tuberculosis, 
and  cachectic  states,  but  there  are 
cases  of  renal  sclerosis  with  very  con- 
tracted kidneys,  uremic  attack,  and 
death  among  four  adults,  and  without 
cardiac  enlargement.  These  cases 
are  nearly  always  chlorotic  and 
anemic.  This  is  the  group  that  the 
writer  calls  aplasie  vasculaire.  There 
is  a  badly  developed  condition  of  the 
heart  and  vessels.  Lancereaux  was 
the  first  to  point  out  that  in  badly 
developed  states  of  the  vascular  sys- 
tem sclerosis  of  the  kidneys  did  not 
cause  enlargement  of  the  heart.  L. 
Bouveret  (Lyon  med.,  July  7,  1901). 

While  it  is  likely  that  the  renal 
lesion  sometimes  follows  thei»  hyper- 
trophy of  the  heart  and  the  high 
blood-pressure,  experimental  evidence 
shows  that  the  opposite  and  more 
usually  conceived  sequence  may  oc- 
cur. Cantharides  injected  into  rabbits 
was  found  to  cause,  as  a  result  of 
the  nephritis  thus  set  up,  well-marked 
hypertrophy  of  the  left  ventricle. 
After  a  full  consideration  of  the  hy- 
potheses put  forward  to  explain  the 
mechanism  of  this  consecutive  cardiac 
hypertrophy,  the  writer  concludes 
that  the  only  rational  theory  explain- 
ing this  frequent  coexistence  of  ne- 
phritis and  hypertrophy  of  the  heart 
is  that  of  reflex  action:  between  the 
glomerular  arterioles  and  the  innerva- 
tion of  the  heart  and  vessels  there 
exists  an  intimate  relation  of  a  reflex 
nature,  by  which  the  least  constric- 
tion of  the  arterioles  reacts  upon  the 
vasomotor  nerves.  Mayet  (Lyon 
med.,  Jan.  19,  1902). 

To  determine  if  arterial  changes  are 
always  concomitant  with  interstitial 
nephritis,  the  writer  examined  the 
vessels  of  2  young  individuals  who 
had  died  of  Bright's  disease,  and  who 
had  not  exhibited  any  clinical  symp- 
toms of  arterial  change  during  life. 
In  both  cases  severe  lesions  were  en- 
countered in  the  smaller  branches, 
most  markedly  in  the  afferent  vessels 
of  the  kidneys;    the  intima  was  dis- 
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tinctly  hyperplastic  and  fatty  degen- 
eration was  very  evident.  It  is  prob- 
able that  genuine  morbus  Brightii 
without  beginning  arteriosclerosis 
does  not  exist.  P.  Prym  (Virchow's 
Archiv,  Bd.  clxxvii,  Nu.  3,  1904). 

Certain  complications,  e.g.,  cerebral 
hemorrhage,  cirrhosis  of  the  hver, 
pulmonary  emphysema,  chronic  endo- 
carditis, chronic  endarteritis,  bron- 
chitis, and  gastric  catarrh,  may  be 
present. 

PROGNOSIS.  — Chronic  interstitial 
nephritis  varies  in  duration,  and  in  un- 
complicated cases  it  may  last  for  five, 
ten,  twenty,  or  possibly  thirty  years. 
The  duration  may,  however,  be  very 
much  shortened  by  complications  or  in- 
tercurrent affections,  or  the  condition 
may  not  be  appreciated,  as  often  occurs, 
when  the  post-mortem  examination  dis- 
covers the  characteristic  kidneys  in  one 
who  had  no  symptoms  of  renal  disease 
during  life  and  whose  death  was  di- 
rectly due  to  some  intercurrent  affec- 
tion. Life  is  destroyed  sooner  or  later 
by  this  disease,  unless  the  patient  first 
dies  from  some  intercurrent  malady. 
Irreparable  damage  to  the  organs  re- 
sults from  the  gradual  destruction  of 
the  renal  parenchyma  and  its  replace- 
ment by  scar-tissue.  The  fact,  how- 
ever, that  the  process  is  slow,  and  its 
duration,  therefore,  long,  allows  a  pres- 
ervation of  life  for  many  years,  and 
often  with  comparative  comfort.  The 
prognosis  depends  much  upon  the  gen- 
eral condition  of  the  patient,  the  cardio- 
vascular system,  and  upon  the  presence 
of  uremia  and  inflammatory  complica- 
tions. A  not  far  distant  end  is  indicated 
by  cardiac  dilatation  and  insufficiency. 
.Hemorrhages,  diarrhea,  persistent  vom- 
iting, nephritic  retinitis,  coma,  and  delir- 
ium render  the  prognosis  exceedingly 
grave.  Convulsive  and  apoplectic  seiz- 
ures are  often  fatal. 


The  writer  speaks  of  the  alarm 
which  is  usually  caused  by  this  dis- 
ease in  young  persons,  for  with  them 
the  convoluted  tubes,  glomeruli,  and 
interstitial  tissue  are  a!l  affected. 
Dilute  urine  in  these  cases  is  glomer- 
ular urine,  and  this  usually  means 
rise  of  blood-pressure  and  fibrosis  of 
the  kidney.  Death  in  these  cases  may 
be  from  exhaustion  with  dropsy  and 
convulsions,  or  there  may  be  con- 
vulsions and  no  edema.  The  kidneys 
in  the  one  case  are  large  and  pale, 
in  the  other  contracted  and  granular. 
Nephritis  is  a  disease  of  temperate 
climates,  especially  of  those  in  which 
the  variations  are  sudden  and  great. 
A  dry,  sunny,  and  warm  climate  is 
most  suitable  for  patients  with  this 
disease.  Diet  is  of  great  importance. 
Meat  is  not  believed  by  the  author  to 
be  harmful;  alcohol  and  condiments 
need  not  be  forsworn  altogether. 
Appetite  is  the  chief  thing  to  be  en- 
couraged, but  it  is  always  advisable 
that  no  more  should  be  eaten  than 
can  be  assimilated.  As  to  the  mode 
of  life,  one  must  not  get  fatigued, 
chilled,  nor  wet.  Pleasures  may  be 
taken  in  moderation,  and  there  should 
be  abundance  of  fresh  air  and  exer- 
cise. W.  C.  Herringham  (Edinburgh 
Med.  Jour.,  July,  1906). 

TREATMENT.— A  strict  hygienic 
regime  following  an  early  appreciation 
of  the  disease  will,  to  a  considerable  de- 
gree, prevent  the  advance  of  the  cir- 
rhotic process.  Noxious  substances 
that  have  an  etiological  influence  must 
be  removed  as  thoroughly  as  possible 
and  avoided.  Uric  acid  formation  must 
be  reduced  by  dietetic  supervision,  alco- 
hol must  be  interdicted,  and  lead — when 
the  causative  factor — must  be  prevented 
from  further  poisoning  the  system  by 
a  change  of  occupation.  The  heart  and 
blood-vessels  are  also  preserved  by  the 
diminution  of  these  irritants.  The  hy- 
gienic treatment  embraces  a  regulation 
of  all  the  habits  of  the  body  and  the 
mode  of  living.     The  malady  is  incur- 
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able;  therefore,  the  patient  himself 
must  be  treated,  and  not  the  malady.  A 
suitabk  dietary  must  be  formulated  for 
each  individual,  and  Saundby's  rule  fur- 
nishes a  good  working  principle :  "Eat 
very  sparingly  of  butchers'  meat ;  avoid 
malt  liquors,  spirits,  and  strong  wines." 
An  absolute  milk  diet  may  be  necessary 
for  short  periods  in  the  presence  of 
gastric  irrjtability,  but  undue  weakness 
will  be  the  result  of  a  continued  restric- 
tion to  milk  alone. 

A  light,  nourishing  dietis,  therefore, 
advisable.  Lean  meat  may  be  allowed 
once  daily  in  favorable  cases ;  eggs, 
vegetables,  greens,  fruits,  and  light, 
well-cooked,  farinaceous  articles  may 
also  be  partaken  of.  Tea,  coffee,  and 
cocoa  may  be  drunk  in  moderation. 
The  use  of  the  natural  mineral  waters 
aids  in  the  renal  circulation  and  keeps 
the  kidneys  flushed.  As  a  rule,  a  mixed 
diet  will  be  advantageous.  The  ni- 
trogenous and  carbohydrate  elements 
(sugars  and  starches)  should  be  used 
in  moderate  amounts,  but  fruits  and 
pure  fats  are  to  be  strongly  recom- 
mended. 

Patients  with  chronic  nephritis 
seem  to  thrive  best  on  a  mixed  diet, 
neither  the  white  nor  the  dark  meat 
of  fowls  appearing  to  be  injurious. 
A.  Pabst  (Berl.  klin.  Woch.,  June  18, 
1900). 

Most  cases  of  chronic  nephritis  do 
far  better  on  a  mixed  than  on  a 
purely  milk  diet.  In  a  clinical  re- 
search by  the  writer  his  results  are 
such  in  chronic  nephritis  as  to  con- 
vince any  unbiased  reader  that  a 
strictly  milk  diet  in  these  cases  is 
neither  necessary  nor  desirable.  The 
patients  did  not  suffer  in  their  general 
health  from  a  return  to  an  ordinary 
diet,  and,  further,  the  quantity  of  al- 
bumin in  the  urine  was  not  increased 
by  the  same  return,  and  in  one  case 
it  was  very  sensibly  diminished. 

These  results  are  very  encouraging 


to  those  who  are  of  opinion  that  the 
restrictions  formerly  imposed  on  the 
food  of  renal  patients  are  altogether 
needless  and  harmful.  They  prove, 
once  again,  how  fallible  are  the  re- 
sults of  physiological  and  patholog- 
ical experiments  when  applied  to 
clinical  and  practical  ends.  P.  Licci 
(II  Policlinico,  July,  1901). 

The  drug  treatment  of  chronic  ne- 
phritis is  likely  to  do  good  only  in 
those  cases  which  are  primarily  due 
to  syphilis,  malaria,  or  chronic  sup- 
puration. It  is  for  this  reason  that 
diet  is- of  paramount  importance  in 
the  treatment  of  this  class  of  kidney 
lesions.  The  author  is,  in  a  general 
way,  in  favor  of  a  mixed  diet.  It  is 
necessary  to  determine  not  only  what 
the  patient  should  take,  but,  what  is 
more  important,  what  he  can  take. 
The  danger  of  starving  the  patient, 
in  an  attempt  to  keep  down  the 
quantity  of  albumin,  must  be  borne 
in  mind.  Frequent  blood  examination 
will  best  show  the  development  of 
anemia.  The  author  does  not  believe 
that  white  meat  is  more  injurious 
than  red  meat.  He  is  in  favor  of 
allowing  the  patient  with  chronic 
Bright's  a  liberal  supply  of  fluid.  Yet 
it  must  be  borne  in  mind  that  such 
patients  suffer  from  high  arterial 
tension,  and  that  an  excess  of  fluid 
tends  to  increase  the  blood-pressure. 
Each  case  must  be  treated  as  a  sep- 
arate entity,  and  rule-of-thumb  die- 
tetics is  always  out  of  place.  Anders 
(Amer.  Med.,  Oct.  31,  1903). 

Persons  who  take  considerable  exer- 
cise may  have  a  larger  amount  of  food 
than  those  who  are  stout  or  who  lead 
sedentary  lives.  Gastric  disorders  re- 
quire a  liquid  diet  until  the  digestion  is 
restored,  or  the  elimination  of  all  but 
the  soft  and  bland  foods.  All  extremes 
of  activity  (bodily,  mental,  and  emo- 
tional) are  to  be  avoided. 

Physical  exercise  should  be  moder- 
ate and  regular,  and,  if  the  climate  be 
warm  and  dry,  it  should  be  taken  in 
the    open    air.      The    patient    should 
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never  be  subjected  to  the  vicissitudes 
of  worry,  anxiety,  or  to  the  tension 
of  competition.  Indulgences  of  what- 
ever nature,  if  they  tend  to  unbalance 
self-control  or  disturb  the  equanimity 
of  the  patient,  must  be  strictly  pro- 
hibited. 

Often  life  may  be  prolonged  by  a 
change  of  residence  to  a  warm,  dry,  and 
mild  climate,  since  the  variability  and 
humidity  of  temperate  climates,  particu- 
larly during  the  winter  season,  tend  to 
aggravate  the  disease.  A  sea-voyage  or 
a  sojourn  at  some  southern  European 
resort  may  be  very  beneficial. 

Medicinal  treatment  is  employed  for 
the  following  indications :  The  bowels 
should  be  kept  free  by  the  assistance  of 
laxatives  or  by  laxative  alkaline  min- 
eral waters.  Digestants,  with  bitter 
tonics,  are  useful  in  cases  of  furred 
tongue  and  indigestion.  Acids  or  alka- 
lies, according  to  their  special  indica- 
tions, may  also  be  used  simultaneously. 

High  vascular  tension  is  to  be  met  by 
the  cautious  use  of  nitroglycerin  in 
gradually  increasing  doses,  beginning 
with  1  minim  (0.06  c.c.)  three  or  four 
times  daily,  until  all  danger  of  rupture 
of  the  vessels  is  over.  Tincture  of 
aconite  is  useful  if  the  cardiac  muscle 
is  of  fair  integrity. 

The  other  extreme,  of  a  very  low  ten- 
sion that  induces  dropsy  and  compli- 
cations, usually  uremic  (convulsions, 
dyspnea,  and  headache),  also  calls  for 
therapeutic  assistance.  Headache,  ver- 
tigo, and  the  so-called  renal  asthma 
(dyspnea)  are  also  often  relieved  by 
nitroglycerin. 

Low  tension,  with  scanty  albuminous 
urine,  edema,  and  signs  of  dilatation, 
requires  heart  tonics  and  stimulants,  in 
conjunction  with  purgatives.  Digitalis 
is  effective,  and  especially  in  infusion, 
combined  with  strychnine  nitrate  or 


with    caffeine    citrate.      The    dropsy 
calls  for  calomel  and  the  salines. 

Uremic  symptoms  are  to  be  managed, 
as  in  acute  Bright's  ■disease,  by  means 
of  free  catharsis  and  profuse  sweating, 
and  occasionally  by  phlebotomy.  In 
convulsions,  severe  headache,  or  dysp- 
nea, inhalations  of  amyl  nitrite  or 
chloroform,  or  the  hypodermic  injec- 
tion of  morphine,  %  grain  (0.0108 
Gm.),  may  be  tried.  When  there  is 
a  probable  malarial  or  syphilitic 
origin,  contracted  kidney  may  be  bene- 
fited by  the  use  of  arsenic  and  the 
iodides,  respectively.  Renaut  reports 
successful  results  in  the  treatment  of 
chronic  nephritis  with  a  maceration 
of  young  pigs'  kidneys.  The  adult 
dose  is  two  kidneys  per  day  (each 
weighing  not  over  160  Gm. — 5 
ounces).  Spillmann  claims  a  specific 
effect  for  the  internal  secretion  of  the 
kidney  as  obtained  from  the  venous 
blood  of  the  organ.  No  medicaments, 
however,  can  ever  transform  the  con- 
nective-tissue cells  into  secreting  kid- 
ney-cells or  restore  the  destroyed  renal 
parenchyma. 

Simple  measures,  as  hot  bathing, 
properly  administered,  and  the  appli- 
cation of  heat  or  cold  to  various 
portions  of  the  body,  can  accomplish 
much  in  the  treatment  of  the  nerv- 
ous, metabolic,  gastroenteric,  and 
cardiovascular  manifestations  of  ne- 
phritis. A  judicious  selection  of  the 
diet,  especially  with  the  end  in  view 
of  maintaining  adequate  nutrition,  is 
an  indispensable  adjuvant  to  treat- 
ment, for  otherwise  the  organism 
cannot  maintain  those  reactive  and 
recuperative  powers  that  alone  can 
bring  about  an  amelioration  of  the 
disease,  and,  as  far  as  that  may  be 
possible,  a  restitution  to  normal. 
Drugs,  on  the  other  hand,  in  the 
writer's  opinion,  should  be  given  very 
sparingly  in  chronic  nephritis.  Crof- 
tan  (Med.  Fortnightly,  Mar.  26,  1906). 
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Findings  in  regard  to  the  metab- 
olism in  a  patient  with  chronic 
nephritis  during  periods  in  which  she 
drank  ordiiigjy  water  and  others  in 
which  distille^water  only  was  taken. 
During  the  ten  days  in  which  the  pa- 
tient, a  woman  of  35,  drank  only  dis- 
tilled water — a  total  of  12  liters — the 
output  of  urine  was  twice  the  amount 
voided  during  the  corresponding 
periods  with  ordinary  or  mineral 
water.  The  specific  gravity  of  the 
urine  dropped  to  nearly  one-half. 
The  total  amount  of  albumin  elim- 
inated increased  a  trifle  during  the 
ten  days,  while  the  blood  became 
more  condensed.  The  increased  di- 
uresis was  not  accompanied  by  an 
increase  in  the  amount  of  solid  con- 
stituents in  the  urine,  but  rather  the 
reverse.  This  speaks  against  von 
Noorden's  conception  of  the  "flush- 
ing out"  of  the  system  imder  copious 
diuresis.  Marcus  (Berl.  klin.  Woch.; 
Med.  Bull.,  Aug.,  1907). 

The  surgical  treatment  of  Bright's 
disease,  while  of  undoubted  rehef  and 
value  in  relieving  pain  and  prolonging 
life  in  some  cases,  should  be  recom- 
mended only  after  a  careful  study  of 
each  case.  Decapsulation,  an  opera- 
tion introduced  by  Edebohls,  is  the 
most  important  of  these  procedures. 

Richards  (New  Orleans  Med.  and 
Surg.  Journal,  September,  1908)  epito- 
mizes as  follows :  "It  is  inadvisable  to 
operate  on  Bright's  disease  until  medi- 
cal measures  have  been  given  a  fair 
trial."  "Movable  kidney  with  unilateral 
Bright's  disease  is  the  most  favorable 
for  operation.  Diffuse  nephritis  is  very 
unfavorable."  "When  the  heart  is  bad 
and  general  anasarca  is  present,  tem- 
porary benefit  cannot  be  hoped  for." 
"The  value  of  complete  decapsulation 
of  the  kidneys  as  a  therapeutic  measure 
in  Bright's  disease  is  assured." 

Decapsulation  is  advised  for  every 
sufferer  who  has  reasonable  expecta- 
tion of  not  less  than  a  month  of  life 


without  operation.  The  three  con- 
ditions given  are:  First,  the  clear 
and  unequivocal  establishment  of  the 
diagnosis;  second,  the  absence  in  a 
given  case  of  absolute  contraindica- 
tions to  any  operation;  third,  the 
possibility  of  securing  the  services  of 
a  surgeon  practically  familiar  with 
the  surgery  of  the  kidney.  The 
earlier  in  the  disease  the  operation  is 
performed,  the  better  the  chances  for 
a  cure.  Advanced  age  is  not  a  con- 
traindication if  the  patient  is  other- 
wise in  reasonably  fair  condition. 
Hypertrophy  of  the  heart  must  be 
considered,  and  as  long  as  the  en- 
largement is  not  due  to  dilatation, 
and  as  long  as  the  hypertrophy  is 
concentric,  an  anesthetic  may  be 
safely  used.  It  is  only  when  dilata- 
tion dominates  over  hypertrophy  that 
the  danger  of  sudden  death  is  ever 
present,  and  the  most  ominous  aus- 
cultatory sign  is  insufficiency  of  the 
aortic  valves  as  shown  by  an  inter- 
mittent aortic  regurgitant  murmur 
occurring  every  third,  fourth,  or  fifth 
beat,  or  even  less  frequently.  If  this 
is  present  and  cannot  be  removed  by 
medication,  operation  is  inadvisable. 
In  recent  years  the  writer  observed 
marked  improvement  in  cardiac  con- 
ditions in  a  number  of  patients  after 
operation.  Albuminuric  retinitis  must 
be  carefully  considered  in  deciding 
for  or  against  renal  decapsulation. 
Its  importance  is  due  to  its  being  a 
late  sign  of  the  disease,  and  in  recent 
years  he  was  led  by  his  experience 
to  decline  operating  when  it  was  well 
marked.  His  experience  with  renal 
decapsulation  was  not  very  encourag- 
ing, and  the  only  condition  in  which 
it  is  advised  is  in  a  new  chronic  ne- 
phritis starting  up  after  the  former 
one  had  been  entirely  cured.  He  was 
able  to  follow  up  99  of  the  102  pa- 
tients operated  on  by  him,  an  average 
of  five  years  to  each  and  an  elabo- 
rate summary  of  the  whole  are  given. 
Ten  deaths  were  chargeable  to  the 
operation,  though  this  is  not  posi- 
tively correct,  since  all  the  10  pa- 
tients were  practically  within  a  few 
weeks,  if  not  days,  of  death  by  the 
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disease.    These  cases  are  offset  by  at 
least  12  others  in  which  the  patients 
wera  snatched  from  impending  death 
by  the  operation.    Thirty-nine  deaths 
occurred  at  periods  remote  from  the 
operation,  and  in  none  of  these  was 
it  a  factor.     Only  11  of  these  30  pa- 
tients were  not  benefited,  and  in  the 
others  operation  did  no  harm;  6  of 
the  survivors  are  classed  as  non-im- 
proved,   but    this    is    not    absolutely 
correct,   as   5   of  the  6  are  better  in 
general  health  than  before  the  opera- 
tion.   Of  11  classed  as  improved,  the 
betterment  has  been  continuous  smce 
the  operation,  and  3  appeared  to  be  on 
the  eve  of  restoration.     The  33  cures 
of  chronic  Bright's  disease  from  the 
operation  would,  it  is   stated,  justify 
all   the   work  which   has   been    done, 
even  if  no  benefit  had  accrued  to  the 
remainder  of  his  patients.    It  is  worth 
noting    that    14    of    the    102    patients 
were  ^physicians    and   5    others    were 
members  of  physician's  families,  thus 
showing  their  confidence  in  the  oper- 
ation.    G.  M.  Edebohls  (Jour,  Amer. 
Med.  Assoc,  Jan.  16,  1909). 

Case  of  chronic  glomerulonephritis 
in    a    girl    aged    15    years    who    had 
marked  symptoms  of  nephritis  since 
her  fourteenth  year,  no  disease  hav- 
ing  pre-existed   except    scarlet   fever 
during    her    first    year    and    whoop- 
ing-cough   during    her    fourth    year. 
Double  decapsulation  was  performed, 
the  kidneys  at  that  time  being  large, 
soft,    regular,    yellow,    and    mottled. 
The    capsule    was    thin    and    easily 
stripped.     Marked  improvement  fol-^ 
lowed,   and   nothing  was   complained 
of  for  more  than  fifteen  months,  when 
renal   symptoms   returned  gradually, 
death,    however,    not    occurring    for 
more  than  three  years  from  the  time 
of  the  operation.     She   suffered  less, 
and  life  was  prolonged  by  the  opera- 
tion     E.  Garceau  (Boston  Med.  and 
Surg.  Jour.,  vol.  clx,  p.  707,  1909). 

It  is  admitted  by  everyone  who  has 
studied  the  subject  experimentally  on 
animals,  and  confirmed  in  the  few  in- 
stances in  which  a  second  operation 
has  been  done  on  the  same  patient, 
that  a  new  capsule  forms  invariably 


sooner  or  later  in  from  ten  to  twenty 
days  after  decapsulation.     The  point 
of  difference  is  as  to  the  presence  of 
vascular  communication  between  the 
capsule  and  the  surrounding  tissues, 
the  presence  of  which  would  explain 
the  permanent  improvement.     From 
such  an  examination  as  he  has  been 
able  to   make   of   drawings   made   to 
illustrate     experimental     papers     he 
favors    the    probability   of    such   vas- 
cularization.    In  his    experience,  the 
cases    most    favorable    for    operation 
have    been    those    of    chronic    paren- 
chymatous   nephritis,    and    those    in 
which  the  most  brilliant  results   ap- 
peared   have    been    those    associated 
with     stubborn     anasarca.       On     the 
other  hand,  Edebohls  says  the  most 
satisfactory   cases    for   operation    are 
cases  of  chronic  interstitial  nephritis, 
while  Ramon  Guiteras  disadvises  op- 
eration in  patients   who   suffer  from 
anasarca.      There    has    been    a    good 
deal  of  theoretical  objection  to  this 
operation  because  of  the  tendency  of 
the   capsule   to   be   restored   and  the 
absence  of  evidence  of  a  new  blood- 
supply  thus  furnished,  although  cer- 
tain experimenters  assert  that  such  a 
supply    does    succeed    the    operation, 
and    furnish    drawings     from    actual 
specimens  to   show  that  this  is   act- 
ually the  case.    But  "the  proof  of  the 
pudding  is  in  the  eating," 'and  if  im- 
provement, attested  by  a  number  of 
clinicians    and   surgeons,   takes   place 
after  operation  it  does  not  very  much 
matter  whether  it  comports  with  the 
anatomy  and  physiology  of  the  kid-/ 
ney     as     at    present    understood    or 
not.     It  is  unfortunate  but  true  that 
many  well-determined  results  succeed 
therapeutic  measures  which   are   not 
explainable.    Tyson  (Med.  Rec,  July 
8,  1911). 

There  is  no  question  that  in  many 
instances  striking  relief  of  symptoms 
that  occasionally  even  threaten  life 
was  obtained  by  Edebohls  and  other 
surgeons.  Still  more  to  the  point  has 
been  some  of  the  experimental  evi- 
dence offered.  Rovighi  found  that  in 
cases  of  cantharides  nephritis  in  rab- 
bits   all    recovered    after    operation, 
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while  SO  per  cent,  of  the  controls 
died;  in  diphtheria-toxin  nephritis  SO 
per  cent,  were  saved  by  decapsulation, 
while  100  per  cent,  of  the  control 
animals  died. 

The  operation  should  be  given  a 
well-defined  place  in  the  treatment 
of  nephritis.  It  may  be  hopefully 
done  in  acute  forms  of  the  disease, 
young  patients  being  the  best  sub- 
jects. There  exist  sound  reasons  for 
operating  for  anuria  or  uremia  oc- 
curring in  chronic  nephritis;  but  in 
any  case  the  operation  should  be 
done  only  after  medical  treatment 
has  failed.  As  a  last  desperate 
chance,  however,  it  may  be  done  in 
any  form  of  nephritis.  Editorial 
(Med.  Rec,  Sept.  30,  1911). 

For  the  sole  purpose  of  making  the 
little  sufferers  more  comfortable,  and 
to  relieve  the  anasarca  and  uremia, 
the  writer  operated  in  S  children.  In 
4  out  of  the  S  the  patients  were  re- 
stored to  an  existence  at  least  simu- 
lating health.  In  no  case  did  the 
operation  endanger  life;  the  recovery 
from  so-called  shock  and  the  anes- 
thesia was  very  prompt.  With  the 
exception  of  1  case  all  were  carefully 
selected  for  the  procedure  of  Ede- 
bohls  after  a  reasonable  trial  of  well- 
known  internal  methods  had  failed. 
The  well-being  of  the  patients  was 
restored  for  greater  periods  than 
medicinal  agents  could  have  done, 
and  without  compromising  the  re- 
cuperative powers  of  the  kidney. 
The  improvement  did  not  set  in  im- 
mediately after  the  operation,  but 
only  after  the  kidney  had  become 
accustomed  to  the  new  local  cir- 
culatory conditions.  Henry  Koplik 
(Amer.  Jour.  Dis.  of  Children,  Oct., 
1911). 

Series  of  cases  of  chronic,  painful 
nephritis  treated  by  decapsulation, 
opening  the  peritoneal  cavity,  and 
fixing  the  omentum  around  the  kid- 
ney. The  experimental  results  were 
as  follows:  Mfiller  found,  five  months 
after  operation,  a  profuse  develop- 
ment of  new  blood-vessels,  both  sur- 
rounding and  inside  of  the  substance 
of  the  kidney.     Girgolew  shows  that 


from  ten  days  to  eight  weeks  after 
operation  the  vessels  are  not  only 
in  the  cortex,  but  extend  into  the 
medulla  as  far  as  the  papilla.  If 
decapsulation  is  done  under  spinal 
anesthesia,  there  is  relatively  little 
danger.  The  operation  is  indicated 
for  raised  endorenal  pressure  with 
anuria,  hematuria,  or  pain,  and  for 
nephritis  with  urinary  changes  and 
poor  general  condition.  The  opera- 
tion is  generally  bilateral,  and  both 
sides  are  decapsulated  simultaneously 
or  with  an  interval  of  a  few  days. 
Some  of  these  patients  were  observed 
for  fourteen  months  after  operation, 
and  the  result  appeared  to  be  perma- 
nent. Reduced  albumin  and  better 
kidney  function  followed  the  opera- 
tion. Cholzow  (Zeit.  f.  Chin,  Jan., 
1912). 

Dr.  Edebohls  just  before  his  death 
was  able  to  trace  all  but  2  of  the  102 
cases  he  had  operated  upon  up  to  the 
time  of  his  report.  From  that  time 
to  the  time  of  his  death  he  operated 
upon  6  additional  cases.  In  addition 
to  these,  the  writer  personally  oper- 
ated upon  12  cases.  The  results  of 
these  18  cases  show: — 

Improved   5 

Died  within  two  weeks  of  operation  .  2 

Died  later    (unimproved)    2 

Cured    8 

Unknown   1 

Compared  with  Dr.  Edebohls's  sta- 
tistics, this  makes  the  operative  mor- 
tality slightly  more.  In  his  102  cases 
the  immediate  mortality  was  10.1  per 
cent.  In  this  series  it  is  11%  per 
cent,  or  for  the  whole  127  cases  a 
little  over  10  per  cent. 

Renal  decapsulation  is  indicated  in 
all  varieties  of  chronic  nephritis  in 
the  absence  of  conditions  absolutely 
contraindicating  any  surgical  pro- 
cedure. Samuel  Lloyd  (Southern 
Med.  Jour.,  April,  1912). 

It  is  of  service  in  cases  of  the  paren- 
chymatous type,  where  medical  meas- 
ures have  not  been  successful,  and  in 
which  pain  in  the  lumbar  region  is  a 
prominent  symptom,  thus  indicating  an 
increased  tension  in  the  cortex. 
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Post  mortems  have   shown  that   the  mically    without    any    ill    efifect    and 

lesulting    scar-tissue    surrounding    the  ^^^^'^h   at   the    same   time   is    strong 

kidney  has  been  thicker  and  denser  than  ^"°f  ^  ^°  furnish  an  ordinary  dose 

of  the  salt  (15  grains — 1  Gm.).     Ihe 

the  normal  capsule.  fo,„,^l^  follows  :- 

It  is,  therefore,  scarcely  to  be  recom-  ^  potassium  hvo- 

mended  in  the  chronic  interstitial  type,  mide    Hiss  (45  Gm.). 

whpi-p  ihpvf-  alrpadv  pvi<?ts  an  excess  of  Sodium  sulphate  ..   3ss  (2  Gm.). 

w  neie  tnere  aiready^  exists  an  excess  oi  Carbolic  add  tuxv  (0.9  cc). 

connective  tissue  with  a  marked  tend-  Distilled  water, 

ency  to  progression,  besides  a  marked  ^_  etV' sofutio.* ^"^"  ^^°  ^'^'^' 

decrease  in  the  parenchyma  to  carry  on  'r^^^^^:^  ^^j^^j^;^  ^^  g  ^_^^  ^^  ^  ^^j^_ 

the  kidney  function.  tion    prepared    after    the    foregoing 

James  M.  Anders,  formula    will    contain    15    grains     (1 

Philadelohia  Gm.)  of  potassium  bromide,  and  this 

amount  is  directed  to  be  injected  into 

BRILL'S  DISEASE.    See  Typhus.  thefront  part  ofthe  thigh.    H  it  is. 

desired  to  administer  30  grains    (1.8 

BROMINE    AND    BROMIDES.  cc.)    at  one  dose  an  injection   of  30 

—Bromine  is  found  in  saline  springs  minims    (2    Gm.)    is    made    in    each 

J  .                    J.        u    J.  •                   111  thigh,  the  needle  being  made  to  pene- 

and  m  sea-water,  but  is  generally  ob-  ^    ^  '      ,       j       i       %^,                  • 

.  ..  .  trate  rather  deeply.  The  proportion 
tamed  from  the  mother-liquors  of  ^f  bromide  should  be  slightly  re- 
salt-works.  It  occurs  in  the  form  of  duced  in  the  winter,  as  the  cold 
a  dark  reddish-brown,  volatile  fluid,  weather  may  cause  precipitation  of 
emitting    pungent    and    acrid    fumes,  some  of  the  salts.    This,  however,  can 

, .       •            , .               J     X      i          Tj-    •  be  overcome  by  heating  the  container, 

caustic    m    action    and    taste,      it   is  ,      ..        .  ■'.        .'='       ,    ,.        ., 

In   this    solution    the   carbolic   acid 

sparingly  soluble  m  water  (1  to  28),  ^^^^  ^^  ^  l^^^^l  anesthetic  and  keeps 

very  soluble  in  chloroform,  and  like-  it  sterile,  but  its  principal  advantage 

wise   in    ether    and    alcohol,    both   of  lies    in   the    prevention    of    the    dia- 

which,  however,  it  gradually  decom-  pedesis  which   is   generally  observed 

T^           1-          r       1          -,1    1  to    follow    injections     of    potassium 

poses.     It  combines  freely  with  bases  ,         . ,       a    r     ..i.        j-           r  i.  . 

^                                                    ■'  bromide.    As  for  the  sodium  sulphate, 

to  form  salts,  the  principal  ones  of  j^g  f,,nction  is  to  facilitate  absorption 
which,  the  bromides,  are  extensively'  and  favor  the  elimination  of  the  car- 
used,  bolic    acid.      The    writer    has    never 

PREPARATIONS  AND  DOSE noticed  any  sharp  pain  follow  the  in- 

™,          rr~    •   1                    ,•                   ,1       r   1  jcction;   in  rare   cases   a   slight  local 

Ihe  orhcial  preparations  are  the  lol-  •>          u       u              a-     a       u-  u   ■ 

'^     ^  edema  has   been   produced,  which   is 

lowing:                                                                  .  easily  removed, by  the  application  of 

Potassii   bromidum    (potassium   bro-  ichthyol  ointment.     Rebizzi  (Semaine 

mide),  colorless,  cubical,  translucent,  med.,  Sept.  23,  1908). 

non-hydroscopic   crystals,   having  no  ^odii  bromidum  (sodium  bromide), 

odor,    but    a    bitter,    pungent,    saline  a  white  granular  powder,  which  ab- 

taste.     It  contains  about  67  per  cent,  stracts  moisture  from  the  air,  and  has 

of  bromine  and  is  prepared  by  adding  a  saline,  somewhat  bitter,  though  not 

bromine  to  a  potassium  solution.     It  unpleasant,    taste.      It    contains    77.5 

is  soluble  in  about  1.5  parts  of  water  per  cent,  of  bromine  and  is  prepared 

and  in  12.5  parts  of  alcohol  at  25°  C.  in  the  same  manner  as  the  potassium 

Dose  10  to  30  grains  (0.65  to  2  Gm.).  salt.      It   is    soluble   in    1.7   parts    of 

The  following  formula  provides  a  water  and  12.5  parts  of  alcohol.    Dose 

solution  which  may  be  used  hypoder-  10  to  30  grains  (0.65  to  2  Gm,). 
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Ammonii  bromidum  (ammonium 
bromide),  white  or  transparent  pris- 
matic crystals  or  powder  having  a  dis- 
agreeable, pungent,  saline  taste.  It 
is  prepared  by  neutralizing  hydro- 
bromic  acid  with  ammonia,  and  is 
soluble  in  1.2  parts  of  water  and  12.5 
parts  of  alcohol.  Dose  5  to  30  grains 
(0.33  to  2  Gm.). 

Lithii  bromidum  (lithium  bromide), 
a  white,  crystalline  salt  having  a 
sharp,  bitter  taste,  which  deliquesces 
readily.  It  is  prepared  by  saturating 
with  a  solution  of  lithium  carbonate 
one  of  hydrobromic  acid  and  is  solu- 
ble in  0.6  part  of  water  and  readily 
in  alcohol.  Dose  5  to  20  grains  (0.33 
to  1.3  Gm.). 

Calcii  bromidum  (calcium  bromide), 
a  white,  granular,  very  deliquescent 
salt  having  a  pungent,  saline  taste. 
It  contains  80  per  cent,  of  bromine, 
the  highest  of  all  bromides,  is  pre- 
pared by  dissolving  calcium  carbon- 
ate in  hydrobromic  acid,  and  is  solu- 
ble in  0.5  part  of  water  and  1  part  of 
alcohol.  Dose  10  to  30  grains  (0.65  to 
2  Gm.). 

Strontii  bromidum  (strontium  _bro- 
mide),  colorless,  transparent,  very  de- 
liquescent crystals,  having  a  bitter, 
saline  taste.  It  contains  65  per  cent, 
of  bromine  and  is  prepared  by  neu- 
tralizing hydrobromic  acid  with  stron- 
tium carbonate.  It  is  soluble  in  1 
part  of  water  and  is  very  soluble  in 
alcohol.  Dose  5  to  30  grains  (0.33  to 
2  Gm.). 

Zinci  bromidum  (zinc  bromide),  a 
white,  granular,  very  deliquescent 
powder  having  a  pungent,  metallic 
and  saline  taste.  It  is  prepared  by 
digesting  zinc  in  hydrobromic  acid, 
and  is  very  soluble  in  both  water  and 
alcohol.  Dose  1  to  5  grains  (0.06  to 
0.33  Gm.). 


Bromoformum  (bromoform),  a  col- 
orless, transparent,  and  heavy  liquid 
having  a  sweetish  taste  and  ethe- 
real odor.  It  is  prepared  by  adding 
bromine  to  equal  parts  of  caustic 
potash  and  methylic  alcohol,  and  as 
used  is  composed  of  99  parts  of  abso- 
lute bromoform  and  1  part  of  ab- 
solute alcohol.  It  is  but  slightly 
soluble  in  water,  but  readily  so  in 
alcohol  and  ether,  and,  being  readily 
changed  by  light  and  air,  it  should  be 
kept  in  dark,  well-stoppered  bottles. 
Dose  1  to  5  minims  (0.06  to  3  c.c). 

Simple  formula  for  bromoform  and 
chloroform  mixture: — 

IJ  Bromoform 18  gr.  (1.2  Gm.). 

Chloroform  ....     8  min.  (0.5  c.c). 
Rum   4  fl.  oz.  (120  C.C.). 

Whereas  alcoholic  solutions  of  bro- 
moform precipitate  in  excess  of 
water,  this  mixture  with  chloroform 
does  not  precipitate,  no  matter  what 
are  the  proportions  of  water  present. 
Gay  (Jour,  of  Med.  of  Bordeaux;  La 
Sem.  med.,  No.  11,  1900). 

Acidum  hydrobromicum  dilutum  (di- 
lute hydrobromic  acid),  a  colorless, 
transparent  liquid — or  gas  in  solution 
— having  a  strong  acid  taste.  It  is  a 
10  per  cent,  solution  of  hydrogen  bro- 
mide, and  miscible  in  any  proportion 
with  water  and  alcohol.  Being  vol- 
atile and  decomposed  by  light,  it 
should  be  kept  in  dark,  well-stoppered 
bottles.  Dose  20  minims  to  2  flui- 
drams  (1.25  to  8  c.c). 

INCOMPATIBLES.— The  bro- 
mides should  not  be  combined  with 
strong  mineral  acids  or  given  in  acid 
mixtures,  as  decomposition  of  the 
bromide  salt  may  occur.  Neither 
should  they  be  combined  with  strong 
oxidizing  agents  such  as  potassium 
chlorate  and  permanganate  and  hy- 
drogen peroxide.  Strychnine  salts 
are  precipitated  by  bromides.     Am- 
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monium  bromide  should  not  l)c  pre- 
scribed with  spirit  of  nitrous  ether. 

MODES  OF  ADMINISTRA- 
TION.— IJeing-  all  more  or  less  irri- 
tating to  the  stomach,  the  bromides 
are  best  given  in  solution,  well  di- 
luted. They  are  all  readily  soluble, 
both  in  water  and  in  alcohol,  except 
potassium  bromide,  which  is  soluble 
only  in  180  parts  of  alcohol.  They 
are  not  given  hypodermically,  as  the 
injection  of  concentrated  solutions 
causes  local  pain  and  irritation. 
They  all  have  a  bitter,  salty  taste. 
Ammonium  bromide  is  the  most  un- 
pleasant to  take  of  the  commonly 
used  bromides,  and  sodium  bromide 
the  least.  All  the  bromides  except 
potassium  and  ammonium  absorb 
mioisture  from  the  air, 

PHYSIOLOGICAL  ACTION.— 
The  local  action  of  bromine,  espe- 
cially upon  the  mucous  membranes,  is 
that  of  a  very  active  corrosive  irritant. 
The  efifects  attending  its  internal  use 
are  best  studied  through  the  action 
of  the  various  bromides,  that  is  to 
say,  of  the  bromine  ion  they  contain. 

Nervous  System. — On  the  nervous 
system  the  bromides,  in  moderate 
therapeutic  doses,  act  as  mild  de- 
pressants to  the  brain.  In  larger 
doses  they  also  depress  the  spinal 
cord,  especially  its  sensory  side,  and 
perhaps  also  the  peripheral  sensory 
nerve-endings.  In  the  brain  the  effect 
is  particularly  marked  on  the  intel- 
lectual centers  and  the  psychomotor 
areas.  Mental  activity  is  reduced; 
external  objects  and  movements  are 
perceived,  but  fail  to  excite  any  in- 
terest. The  mind  is  thus  in  an  apa- 
thetic state  predisposing-  to  sleep, 
which,  if  surrounding  conditions  be 
favorable,  finally  results.  The  sleep 
is  not  very  deep,  however,  and  is  often 


not  refreshing,  the  patient  feeling 
dull  and  heavy  for  some  hours  after 
awakening.  The  effect  on  the  psy- 
chomotor centers  has  been  demon- 
strated in  dogs.  Upon  exposure  of 
the  brain,  the  application  to  these 
areas  of  an  electrical  stimulus  which 
would  ordinarily  cause  epileptiform 
convulsions  produces  only  localized 
muscular  contraction  after  bromides. 

It  is  characteristic  of  the  effect  of 
bromides  on  the  central  nervous  sys- 
tem that  the  communications  between 
the  various  sensory  cells  and  centers 
are  interfered  with  by  bromide,  so 
that  in  any  reflex  action,  either  in  the 
brain  or  cord,  the  response  to  stimu- 
lation is  strictly  limited  and  localized. 
This  is  exactly  opposite  to  the  effect 
of  strychnine,  which  exaggerates  the 
reflex  effects  of  a  stimulus  by  facilita- 
ting its  passage  to  distant  sensory 
nerve  centers. 

In  the  spinal  cord  and  the  centers 
of  the  cranial  nerves,  full  doses  of 
bromides  decrease  reflex  excitability. 
Nausea  is  no  longer  felt  when  the 
throat  is  touched,  no  winking  occurs 
on  touching  the  conjunctiva  after 
very  large  doses,  while  the  reflexes  of 
the  genital  organs  are  notably  re- 
duced. With  very  large  doses,  too, 
general  sensation  is  also  diminished, 
the  skin  becoming  more  or  less  anes- 
thetic, owing  to  depression  both  of 
the  sensory  centers  and  nerve-end- 
ings. The  medullary  centers  are  but 
little  affected  by  bromides.  In  the 
frog  the  effect  of  bromides  on  the 
spinal  cord  is  much  more  marked  than 
on  the  brain.  Reflex  activity  may  be 
entirely  lost  at  a  time  when  voluntary 
movements  are  still  made. 

Experiments  on  animals  in  which 
serious  symptoms  were  produced  by 
the  administration  of  bromides.    The 
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animals  developed  ataxia  progressing 
to  fatal  paresis.  These  symptoms, 
ordinarily  regarded  as  bromide  poi- 
soning, are  due  to  chlorine  deficiency 
and  it  was  possible  to  save  the  ani- 
mals by  injecting  sodium  chloride. 
They  recuperated  entirely  in  twenty- 
four  hours  with  no  sign  of  their  pre- 
vious serious  condition.  The  contin- 
uous administration  of  the  bromides 
causes  a  considerable  retention  of 
bromine  ions  in  the  blood.  Conse- 
quently sodium  chloride  is  excreted 
in  order  to  prevent  the  concentration 
of  salts  in  the  blood.  The  deficiency 
of  the  chloride  leads  to  serious  con- 
sequences, which  may  be  relieved  by 
the  injection  of  normal  saline  solu- 
tion. In  the  treatment  of  epileptics 
this  action  is  obtained  by  administer- 
ing bromides  and  simultaneously  re- 
ducing the  salt  in  the  food.  Salt  is 
absolutely  prohibited,  however,  only 
in  urgent  cases,  and  then  only  for  a 
short  time.  The  effect  of  the  bro- 
mides is  more  rapidly  obtained,  while 
smaller  amounts  are  required  for 
efficient  therapeutic  results.  Wyss 
(Med.  Klin.,  Bd.  xlvii,  S.  1749,  1908). 

Circulation. — No  perceptible  effect 
is  produced  when  the  bromides  are 
taken  by  the  mouth,  even  in  large 
doses.  Hydrobromic  acid  injected  in 
animals  causes  a  slight  but  temporary 
rise  of  blood-pressure  which  has  been 
ascribed  to  a  direct  action  on  the  ves- 
sel walls,  followed,  with  very  large 
doses,  by  cardiac  depression.  Potas- 
sium bromide,  injected  intravenously, 
tends  to  depress  the  heart,  but  this  is 
because  of  the  potassium  rather  than 
the  bromide  ion. 

On  the  respiration  bromides  cause  a 
slight  depression  with  full  doses, 
breathing  becoming  slower.  The 
temperature  is  lowered  by  very  large 
doses,  probably  owing  to  lessened 
movement.  As  to  metabolism^  the  out- 
put of  phosphorus-containing  com- 
pounds in  the  urine  is  sometimes  de- 


creased, probably  owing  to  lessened 
nervous  activity. 

Locally  the  bromides  are  mildly  irri- 
tating. Besides  causing  salivation 
and  thirst,  large  amounts  irritate  the 
stomach,  producing  nausea,  vomiting, 
and  occasionally  diarrhea. 

Absorption  and  Elimination. — The 
bromides  are  rapidly  absorbed,  but 
very  slowly  excreted.  After  a  single 
dose,  the  urine  has  been  found  to 
contain  bromide  for  as  long  as  two 
months  (more  often  twenty  days). 
The  bromine  ion,  circulating  in  the 
blood,  appears  to  be  readily  accepted 
by  the  tissues  as  a  substitute  for  a 
portion  of  the  chlorine  ion  normally 
present  in  them  as  chlorides,  and  this 
probably  accounts  for  the  slowness  of 
its  elimination.  Administration  of 
bromides  is  followed  by  increased 
output  of  chlorides  in  the  urine,  in- 
dicating that  the  former  partly  re- 
place the  latter  in  the  tissues.  When 
bromides  are  taken  continuously, 
they  accumulate  in  the  body.  The 
amount  excreted  daily  increases  pro- 
gressively, however,  until,  after  a  cer- 
tain time,  generally  in  two  or  three 
weeks,  the  amount  eliminated  in  the 
twenty-four  hours  equals  that  taken 
in,  a  state  of  equilibrium  being  estab- 
lished. A  large  quantity  of  bromide 
is  then  present  in  the  body,  especially 
in  the  blood,  brain,  and  kidneys.  The 
acid  of  the  gastric  juice  then  consists 
partly  of  hydrobromic  acid.  The 
effects  of  such  an  accumulation  of 
bromides  in  the  body  are  those  of  a 
single  dose  in  an  exaggerated  form, 
and,  when  especially  marked,  con- 
stitute the  condition  known  as  "brom- 
ism,"  to  be  described  later.  In  addi- 
tion to  passing  out  in  the  urine,  the 
bromides  are  eliminated  also  through 
the  alimentary  tract,  slightly  through 
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the    skin,    and,    in    nursing    women, 
slightly  with  the  milk. 

As  to  the  physiological  action  of 
metallic  ions  in  hromides,  they  differ 
considerably: — 

Sodium  is  indifferent  or  neutral  as 
to  action.  The  amount  of  it  present 
normall}-  in  the  body  is  so  large  that 
the  addition  of  a  small  amount  is 
without  eft'ect.  The  action  of  sodium 
bromide  is  thus  practically  that  of 
the  bromide  ion. 

Potassium  is  a  depressant  to  the 
whole  central  nervous  system  and, 
less  markedly,  to  all  muscles,  includ- 
ing the  heart.  The  nerve-depressant 
effect  of  the  bromide  in  potassium 
bromide  is  considerably  strengthened 
by  it.  The  circulatory  depressant 
eft'ect  of  potassium  is  hardly  notice- 
able, however,  when  potassium  bro- 
mide is  taken  internally,  except  on 
prolonged  use;  marked  depression  is 
seen  only  when  it  is  injected  intra- 
venously in  animals.  Potassium  bro- 
mide is  a  little  more  irritating  locally 
than  sodium  bromide. 

Ammonium  compounds,  when  in- 
jected hypodermically  or  intrave- 
nously, act  as  a  pronounced  stimulant 
to  the  spinal  cord,  medullary  centers, 
and  heart-muscle,  but  when  taken  by 
the  mouth  much  of  this  stimulating 
effect  is  lost.  The  effect  of  the  bro- 
mine in  amm^onium  bromide  is  but 
little  modified  by  it  except  with  large 
doses.  On  the  brain  ammonium  does 
not  act  as  a  stimulant;  if  anything  it 
assists  the  action  of  the  bromine  on 
this  structure.  Ammonium  bromide, 
like  the  potassium  salt,  is  more  irri- 
tating locally  than  sodium  bromide. 

Strontium,  i.e.,  its  ion,  is  but  very 
slightly  absorbed  from  the  alimentary 
canal ;  hence  it  has  no  effect  when 
taken  internally,  and  the  only  way  in 


which  it  modifies  the  action  of  the 
bromine  in  strontium  bromide  is  to 
delay  slightly  its  absorption  into  the 
system,  since  the  salt  has  to  be  de- 
composed before  the  bromine  is  ab- 
sorbed. Strontium  is  said  to  be,  with 
calcium  bromide,  the  least  irritating 
of  all  the  bromides. 

Calcium  may  be  said  to  have  the 
same  effect  as  strontium ;  it  remains 
practically  unabsorbed,  and  slows  the 
action  of  the  corresponding  bromide. 

Lithium  depresses  the  nervous  sys- 
tem and  circulation  almost  like  potas- 
sium when  given  intravenously,  but 
in  addition  it  has  a  special  tendency 
to  cause  gastrointestinal  disturbances 
on  prolonged  use.  It  is  readily 
absorbed. 

Zinc  acts  as  an  astringent  and 
irritant. 

The  last  three  of  these  salts,  as 
well  as  dilute  hydrobromi'c  acid,  are 
seldom  used  in  therapeutics. 

BROMIDE  POISONING.— Fatal 
acute  poisoning  with  bromides  is  al- 
most unknown  in  man.  Enormous 
single  doses  produce  such  S3"mptoms 
as  gastrointestinal  pain,  nausea  and 
vomiting,  thirst,  headache,  circulatory 
weakness,  low  temperature,  loss  of 
reflexes,  anesthesia  of  the  skin,  and 
especially  marked  drowsiness,  lasting 
for  several  days,  with  slow  return  to 
normal  as  the  drug  is  gradually 
eliminated. 

Two  cases  of  bromoform  poison- 
ing; the  children  found  lying  side  by 
side,  with  breath  smelling  strongly 
of  bromoform,  with  faces  pale,  eyes 
closed,  pupils  contracted,  and  limbs 
flaccid.  Artificial  respiration,  brandy, 
and  strychnine  hypodermically  ad- 
ministered, and  lavage  with  hot  water 
and  hot  coffee  brought  consciousness 
in  about  one  and  one-half  hours. 
Stokes  (Brit.  Med.  Jour.,  May  26, 
1900). 


640 


BROMINE    AND    BROMIDES    (SAJOUS). 


Case  of  bromoform  poisoning  in  a 
child  16  months  old.  The  points  of 
especial  interest  were:  The  rapidity 
with  which  unconsciousness  came  on, 
and  the  corresponding  rapidity  with 
which  the  child  returned  to  con- 
sciousness, after  a  period  of  over 
four  hovirs;  the  pinpoint  pupils,  which 
might  have  led  to  an  incorrect  diag- 
nosis of  opium  poisoning.  The  bro- 
moform administered  to  the  child  was 
not  the  last  in  the  bottle,  and 
therefore  concentrated,  as  6  fluidrams 
(24  c.c.)  remained  in  the  ounce  bottle, 
after  the  second  dose.  H.  K.  Dillard, 
Jr.  (Then  Gaz.,  April,  1903). 

Case  of  poisoning  by  bromide  of 
potassium  in  a  woman  aged  35  years 
who  was  nearly  nine  months  preg- 
nant. She  was  of  a  neurotic  tem- 
perament, but  otherwise  perfectly 
healthy.  She  had  suffered  from  facial 
neuralgia  and  was  ordered  one  even- 
ing a  6-ounce  (180  Gm.)  mixture  con- 
taining 30  grains  (2  Gm.)  of  bromide 
of  potassium  in  the  ounce  (30  Gm.). 
This  she  placed  under  her  pillow  and 
helped  herself  to  at  short  intervals 
during  the  night.  It  was  afterward 
found  that  she  had  a  private  store  of 
the  drug  which  she  also  took,  so  that 
she  swallowed  altogether  about  4^ 
drams  (18  Gm.)  of  the  salt  in  less 
than  twelve  hours.  When  seen  on  the 
following  day  she  was  in  a  very 
drowsy  and  semicomatose  condition. 
She  could  be  aroused  by  speaking 
loudly  to  her  and  answered — appar- 
ently without  understanding  the  ques- 
tion— in  a  hesitating  and  tremulous 
manner,  but  was  unable  to  express 
herself  intelligently  on  account  of 
aphasia.  This  was  extremely  well 
marked,  and  but  for  the  history  and 
the  absence  of  other  symptoms  would 
have  strongly  suggested  a  cerebral 
lesion.  Thus  the  medicine  was  re- 
ferred to  as  soup,  pastry,  as  cushion, 
and  so  on.  She  seemed  conscious 
that  she  was  using  the  wrong  word 
and  after  several  repetitions  of  it 
would  relapse  into  silence.  Left  to 
herself  she  passed  at  once  into  a 
semicomatose  state.  The  respirations 
were  deep,  regular,  and  slightly  ster- 


torous, but  not  slower  than  normal. 
The  pupils  were  normal  in  size  and 
reacted  well  to  light  and  to  accommo- 
dation. The  pulse  was  l(i,  quite 
regular,  and  of  good  volume  and  ten- 
sion. The  fetal  heart  could  be  heard 
quite  plainly.  The  knee-jerks  were 
exaggerated  and  although  the  mus- 
cular movements  were  slow  and 
feeble  the  patient  was  able  to  leave 
her  bed  without  assistance  and  totter 
about  the  room.  There  was  no  anes- 
thesia of  the  skin  or  mucous  mem- 
branes and  she  took  food  readily  and 
with  apparent  appetite.  These  con- 
ditions continued  without  any  change 
for  two  days.  On  the  third  day  the 
aphasia  had  begun  to  disappear  and 
by  the  end  of  the  fourth  day  the  pa- 
tient was  practically  well.  She  had 
no  recollection  of  what  had  happened 
during  the  first  two  days.  No  treat- 
ment was  adopted  except  the  admin- 
istration of  5-minim  (0.3  c.c.)  doses 
of  liquor  strychninae  every  four  hours. 
Three  weeks  afterward  the  patient 
gave  birth  to  a  vigorous  male  infant, 
the  labor  being  rapid  and  uneventful. 
The  case  is  instructive  on  account 
of  the  well-marked  aphasia  and  the 
fact  that  labor  and  the  fetus  were 
quite  unaffected  by  the  drug.  The 
aphasia  is  difficult  to  account  for. 
Unless  one  assumes  some  specific 
action  by  bromide  of  potassium  upon 
the  cells  or  blood-supply  of  the  vocal 
word  center  one  can  only  suppose  it 
to  be  due  to  the  general  depression  of 
the  subcortical  cells  comparable  to 
the  temporary  aphasia  produced  by 
exhaustion  and  debility.  A.  C.  Stark 
(Lancet,  May  2,  1908). 

[The  physiological  action  of  the  bro- 
mides as  given  herein  is  the  prevailing 
one.  The  writer's  personal  views  on  the 
subject  account  for  the  above  phenomena 
through  the  cerebral  ischemia  which  re- 
laxation of  the  deep  trunks,  those  of  the 
splanchnic  area,  entails.  C.  E.  de  M.  S.] 

BROMISM  or  CHRONIC  BRO- 
MINE POISONING  results  from 
continuous  use  of  bromides  in  large 
doses.     The  liability  to  it  varies  in 


Bromide  of  Potassium  Eruption. 
(Atlas  de  I'Hopital  St.  Louis.) 
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different  persons,  the  old  or  emaciated 
persons  being  especially  susceptible 
to  it.  In  some  cases  it  appears  sud- 
denly after  several  months  of  bromide 
treatment  without  ill  efifect.  The 
symptoms  are  numerous.  Prominent 
among"  them  is  a  skin  eruption,  gen- 
erally of  the  acne  or  pustular  type, 
and  sometimes  quite  severe,  due  to 
the  excretion  of  the  bromide  through 
the  skin.  In  children  this  may  as- 
sume the  form  of  small,  brownish- 
red  elevations  of  the  skin  which  are 
rather  characteristic. 

Three  cases  of  bromide  eruption 
mistaken  for  blastomycosis.  The 
lesions  in  all  3  cases  were  on  the  legs 
and  were  similar,  being  pustular  and 
papulopustular.  The  margins  were 
elevated  and  crusted,  surrounded  by 
bluish-red  or  pale-red  areolae,  in 
which  there  were  many  miliary  pus- 
tules. In  the  early  stages  the  bro- 
mide eruption  is  more  actively  in- 
flammatory, but  later  the  processes  in 
this  respect  are  very  much  alike,  and 
on  a  superficial  examination  the  two 
diseases  are  clinically  counterparts 
of  each  other.  It  is  essential  in  any 
case  suspected  to  be  one  of  blasto- 
mycosis, in  which  bromides  have  been 
administered,  to  demonstrate  posi- 
tively the  presence  of  the  causative 
organisms  (blastomycetes)  before 
making  the  diagnosis.  O.  S.  Ormsby 
(Jour.  Cutan.  Dis.,  Oct.,  1909). 

Bromide  eruption  may  occur  in 
those  who  are  susceptible,  indepen- 
dent of  the  dose  of  the  drug  or  the 
length  of  the  administration.  The 
larger  the  dosage,  and  the  longer  the 
ingestion,  the  greater  is  the  chance  of 
an  outbreak.  There  are  practically 
no  constitutional  or  subjective  symp- 
toms in  most  cases.  Because  of  the 
slow  elimination,  the  eruption  may 
continue  to  appear  for  some  weeks 
after  the  drug  has  been  discontinued. 
Almost  anjr  type  of  eruption  may  be 
present;  in  childhood  the  lesions  are 
usually  larger  and  more  persistent 
than  in  adult  life.     The   extremities 


and  the  face  are  the  parts  most  fre- 
quently attacked;  the  most  extensive 
eruption,  in  the  majority  of  the 
cases,  occurs  upon  the  legs.  Lesions 
have  a  great  tendency  to  occur  at 
points  of  previous  inflammation,  such 
as  on  vaccination  scars,  injuries,  etc. 
F.  C.  Knowles  (N.  Y.  Med.  Jour., 
March  20,  1909). 

There  is  also  an  increase  of  bron- 
chial and  nasal  secretions,  an  unpleas- 
ant odor  of  the  breath,  and  sim- 
ilar taste,  all  believed  to  be  due,  at 
least  partly,  to  liberation  of  bromine 
through  decomposition  of  the  bro- 
mides by  body  acids.  Digestive  dis- 
turbances due  to  local  irritation  by 
the  drug  are  also  complained  of,  the 
appetite  being  lost.  There  may  also 
be  gastric  pain.'  Mental  and  nervous 
phenomena  also  occur;  they  include 
pronounced  failure  of  memory,  de- 
pression of  spirits,  general  indiffer- 
ence, and  defective  speech,  drowsi- 
ness, partial  insensibility  of  the  skin 
and  mucous  membranes,  diminished 
reflexes,  and  unsteady  gait.  The 
facial  expression  is  stupid,  and  a 
marked  degree  of  imbecility  is  some- 
times reached.  In  advanced  cases  the 
respiration  is  slowed,  the  temperature 
lowered,  and  even  the  power  of  volun- 
tary motion  and  speech  is  practically 
lost.  Death  occasionally  results, 
oftener  from  infectious  disease  such 
as  pneumonia,  to  which  the  depressed 
state  of  the  patient  predisposes  him, 
than  from  the  direct  action  of  the 
drug. 

TREATMENT  OF  BROMINE 
POISONING.— Stopping  the  drug  is 
soon  followed  by  cessation  of  the 
symptoms.  The  skin  eruption  due  to 
bromides  can  often  be  prevented  by 
giving  arsenic  along  with  them,  using 
1  or  2  minims  (0.06  or  0.12  c.c.)  of 
Fowler's  solution  to  each  dose  of  bro- 
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mides.  Strict  cleanliness  of  the  skin 
and  occasional  purgation  are  also 
desirable. 

THERAPEUTICS.— The  bro- 
mides are  used  mainly  for  their  calma- 
tive effects  in  general  nervousness  and 
insomnia.  In  moderate  degrees  of 
nervous  excitement  and  excessive  irri- 
tability brought  on  by  overwork, 
grief,  0r  worry,  and  in  insomnia  due 
to  excitement,  bromides  are  useful  as 
mild  depressants,  though  less  certain 
than  chloral  hydrate  or  trionalj-  the 
bromides  not  being  true  hypnotics, 
but  merely  favoring  sleep  by  lessen- 
ing the  response  to  external  stimula- 
tion. Again,  the  slowness  of  their 
elimination  is  apt  to  induce  rather 
prolonged  general  depression.  In  in- 
somnia due  to  pain  the  bromides  are 
of  little  or  no  value,  except  in  certain 
cases  of  headache,  but  they  enhance 
the  action  of  morphine,  which  may  be 
given  simultaneously  in  small  doses 
to  alleviate  suffering  while  inducing 
sleep.  Sodium  bromide  is  slightly 
less  irritating  to  the  stomach  than  the 
potassium  salt,  while  acting  less 
powerfully.  A  mixture  of  the  sodium 
and  ammonium  bromides  is  specially 
recommended  by  some : — 

IJ  Sodii   hromidi, 

Ammonii  hromidi  ...aa  Siv   (16  Gm.). 

AqucB    fBj  (30  c.c). 

Elixir  aromatici.  .q.  sad  f§iij  (90  c.c). 
M.  Sig. :  Teaspoonful  in  water  before 
retiring. 

The  dose  of  bromide  used  ranges 
from  10  grains  to  1  dram  (0.65  to 
4  Gm.) ;  generally  20  to  30  grains 
(1.3  to  2  Gm.).  Peppermint,  winter- 
green,  or  preparations  containing  ci- 
tric acid  are  among  the  best  flavoring 
agents  for  bromides.  Syrups  only 
make  the  taste  more  unpleasant. 

In  epilepsy  the  bromides  are  used 


considerably,  but  often  unwisely.  In 
85  to  90  per  cent,  of  cases  the  con- 
tinuous use  of  bromides  will  cause 
diminution  in  the  frequency  and 
violence  of  the  epileptic  attacks.  In 
some  instances  the  attacks  are  en- 
tirely removed  as  long  as  the  drug  is 
used,  but  return  when  it  is  stopped, 
while  in  a  very  small  proportion  of 
cases  a  cure  is  said  to  be  obtained. 
They  should  not  be  deemed  curative, 
but  useful  to  suppress  fits  while  cura- 
tive measures  are  used  (Spratling). 
The  bromides  act  by  lowering  the  ex- 
citability of  the  cortical  motor  centers 
which  are  subject  to  periods  of  abnor- 
mal irritability — a  period  now  known 
to  represent  an  efifort  to  rid  the  blood 
of  spasmogenic  toxics. 

When  pushed  in  epilepsy,  bro- 
mide of  potassium  produces  apathy, 
listlessness,  a  total  lack  of  interest  in 
surroundings,  a  dull,  sodden  facial  ex- 
pression, and  if  carried  still  further  a 
mental  condition  not  unlike  bromide 
poisoning.  Toxic  doses  arrest  the 
heart  in  diastole;  the  long-continued 
use  of  the  drug  results  in  a  weakened 
and  irritable  condition  of  the  heart 
and  a  general  impairment  of  the  cir- 
culation. Large  doses  depress  res- 
piration. The  mucous  membrane  of 
the  stomach  is  irritated,  and  the  nor- 
mal secretion  of  gastric  juice  checked. 
It  causes  constipation,  coated  tongue, 
foul  breath,  loss  of  appetite,  and 
not  infrequently  nausea  and  diar- 
rhea. Metabolic  changes  are  lessened 
through  depression  of  the  nervous 
system,  and  tend  to  produce  anemia. 
Further,  the  drug  often  causes  the 
well-known  eruption.  Bromide  of 
potassium  is  to  be  used  when  over- 
excitement  of  nervous  protoplasm  is 
present,  but  never  when  the  symp- 
toms are  due  to  depression.  It  is 
especially  to  be  avoided  in  so-called 
psychical  equivalent  states.  The 
writer  has  never  seen  a  case  of  epi- 
lepsy cured  by  a  bromide.  W.  P. 
Spratling  (Ther.  Gaz.,  June,  1903). 
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[Textbooks  on  the  practice  of  medicine 
continue,  regardless  of  the  admonitions  of 
men  of  large  experience  to  the  contrary,  to 
advocate  the  use  of  bromides  as  a  curative 
measure.  Percy  Bryant,  many  years  ago, 
emphasized  the  fact  that  the  bromides  had 
added  another  disease  in  many  epileptics, 
namely,  bromism.  Spratling,  as  the  re- 
sult of  a  close  study  of  several  thousand 
cases  at  the  Craig  Colony,  concluded  that 
"we  must  not  only  regard  the  bromides 
as  powerless  to  cure  epilepsy,"  but  also 
"as  capable  of  doing  as  much  harm  as  they 
do  good,  as  they  are  ordinarily  adminis- 
tered." F.  Peterson  has  reported  11  cases 
in  which  the  number  of  attacks  was 
greatly  reduced  by  withdrawal  or  marked 
reduction  of  the  drug:  "in  some  cases," 
saA^s  this  neurologist,  "the  improvement 
is  startling."  Spitzka  also  wrote,  long 
ago:  "To  give  the  bromides  alone  is  to 
postpone  the  explosions  and  generally  in- 
tensify them.  The  very  fact  that  a  sudden 
suppression  of  bromide  administration  is 
followed  by  a  severe  explosion  is  clear 
evidence  that  the  drug  acts  rather  like 
a  load  keeping  down  a  safety  valve." 
C.  E.  DE  M.  S.] 

The  full  depressing  action  is  not 
obtained  from  a  single  large  dose,  but 
onl)^  by  keeping  the  body  saturated 
with  the  drug  by  means  of  moderate 
daily  doses,  such  as  IS  to  20  grains 
(1  to  1.3  Gm.)  morning  and  even- 
ing. In  obstinate  cases  the  dosage  is 
progressively  increased  until  the  con- 
vulsive attacks  are  brought  under 
control  or  symptoms  of  chronic  in- 
toxication appear.  Potassium  bro- 
mide is  the  most  efficient  single 
bromide,  though  a  mixture  of  several 
salts,  e.g.,  potassium  and  ammonium, 
or  potassium,  sodium,  and  ammonium 
bromides,  is  preferred  by  many.  By 
greatly  decreasing  the  amount  of 
sodium^  chloride  in  the  diet  of  epilep- 
tics, it  is  found  that  the  daily  dose  of 
bromide  required  to  saturate  the  sys- 
tem with  it  can  be  lessened,  the  tis- 
sues  taking  up   the  bromide   all   the 


more  readily  owing  to  their  lack  of 
sodium  chloride. 

In  chorea  and  hysterical  spasms 
bromides  are  also  useful,  though  not 
of  special  importance,  as  in  epilepsy. 
In  delirium  tremens  and  other  forms 
of  delirium  they  may  be  used  to  assist 
the  action  of  the  stronger  hypnotics. 

As  spinal  and  medullary  depres- 
sants the  bromides  are  extensively 
used.  In  spinal  convulsions,  tetanus, 
and  strychnine  poisoning  and  other 
convulsive  disorders,  bromides  are 
given  in  large  doses  to  depress  the 
sensory  spinal  centers,  but  large 
doses,  such  as  2  to  4  drams  (8  to  16 
Gm.),  are  necessary  to  obtain  the 
spinal  effect  in  these  cases.  If  com- 
bined with  chloral,  which  depresses 
the  motor  side  of  the  cord,  a  maxi- 
mum degree  of  spinal  depression 
is  obtained.  Ammonium  bromide 
should  be  avoided  in  these  conditions, 
as  the  ammonium  in  large  doses  is  a 
spinal  stimulant. 

In  nervous  conditions  related  to  the 
genital  organs,  including  the  reflex 
nervous  symptoms  succeeding  upon 
the  menopause  and  in  uterine  dis- 
orders, also  in  the  case  of  excessive 
seminal  losses  in  the  male,  bromides 
are  of  value  as  spinal  sedatives. 

In  other  reflex  disturbances,  such  as 
whooping-cough  and  vomiting  of  preg- 
nancy or  seasickness,  bromides  are 
also  useful,  preventing  sensory  irrita- 
tion from  causing  motor  response. 

In  affections  with  severe  itching 
which  is  not  controlled  by  local  appli- 
cations, bromides  may  also  be  used  to 
depress  the  sensory  centers  and 
nerve-endings. 

C.  E.  DE  M.  Sajous 

AND 

L.  T.  DE  M.  Sajous, 

Philadelphia. 
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BRONCHITIS,  ACUTE,  SUB- 
ACUTE, AND  CHRONIC,  and  their 
various  forms  and  complications. 

DEFINITION.— Bronchitis  is  a 
catarrhal  inflammation  of  the  miucous 
membrane  of  the  bronchial  tubes, 
which  may  be  acute,  subacute,  or 
chronic.  These  forms  may  in  time 
lead  to  complications  which  have 
been  termed  dry,  purulent,  and  putrid 
bronchitis,  bronchorrhea,  emphysema, 
bronchiectasis,  and  pulmonary  gan- 
grene. 

SYMPTOMS.— Some  cases  of  acute 
tracheobronchitis,  or  inflammation  of 
the  large  bronchi  and  trachea,  develop 
the  mildest  possible  form  of  the  disease, 
but  other  cases  exhibit  discomfort  and 
even  distress  for  one,  two,  or  three 
weeks;  however,  it  is  never  so  great 
or  serious  as  is  capillary  bronchitis. 

In  the  mildest  cases  the  only  observ- 
able symptom  is  cough.  On  physical 
examination  the  respiratory  sounds  will 
be  found  slightly  coarser  than  natural, 
and  sometimes  accompanied  by  fleeting 
or  shifting  rales. 

In  the  moderately  severe  cases  a  feel- 
ing of  chilliness  or  successive  slight 
chills  occurs  for  an  hour  or  two.  Then 
the  patient  feels  hot  and  recognizes  the 
existence  of  a  fever  which  has  been 
developing.  Headache  at  this  time  is 
common,  and  general  aching  and  lassi- 
tude are  the  rule.  Sometimes  sneezing 
and  always  coughing  begins  soon  after 
the  onset  of  the  disease.  Breathing  may 
be  slightly  increased  in  rapidity  by  fever, 
and  the  heart  may  be  quickened  for  the 
same  reason.  In  many  instances  a  feel- 
ing of  rawness  is  felt  behind  the  ster- 
num when  a  deep  breath  is  drawn.  The 
jiose  and  throat  may  or  may  not  be 
simultaneously  inflamed.  It  is  rare  that 
the  temperature  is  high  in  adults,  though 
in  children  it  reaches  102.5°  or  103°  F. ; 


more  frequently  it  ranges  from  99.5° 
to  102°  F.  The  second  day  the  general 
muscular  pains  and  lassitude  continue, 
and  coughing  is  more  frequent  and 
harder.  The  latter  often  causes  mus- 
cular soreness  about  the  waist,  the  epi- 
gastrium, and  loins.  After  another 
twelve  or  twenty-four  hours  a  small 
amount  of  vitreous  adhesive  mucus  is 
expelled  by  the  cough.  It  gradually  be- 
comes more  abundant,  thinner,  less  ad- 
hesive, and  more  frothy  or  purulent. 
When  the  sputum  becomes  abundant 
the  abnormal  temperature  usually  sub- 
sides, and  with  it  general  pains  and 
lassitude  disappear.  The  patient  may 
still  be  weak,  though  no  longer  lacking 
in  ambition.  So  long  as  the  fever  lasts 
appetite  is  diminished  or  capricious, 
thirst  increased,  and  the  bowels  are  in- 
active. The  urine  is  often  also  some- 
what diminished  in  quantity  and  dark 
in  color. 

When  only  the  larger  bronchi  are  in- 
flamed no  visible  change  is  observable 
in  respiration  or  in  the  appearance  of 
the  chest.  Resonance  is  quite  normal. 
Vocal  fremitus  is  not  increased  and 
rarely  is  there  a  bronchial  fremitus. 
The  respiratory  sounds  are  coarser  than 
is  natural  and  dry  so  long  as  the  exu- 
date is  wanting  or  small  in  amount,  but 
when  it  becomes  abundant  coarse,  moist 
rales  are  either  constantly  or  now  and 
then  audible.  In  severe  cases  the  for- 
mer condition  prevails,  and  in  mild 
cases  the  latter.  When  the  trachea  is 
exclusively  or  almost  exclusively  in- 
flamed these  changes  in  the  respiratory 
sounds  will  be  absent  and  a  physical 
examination  will  reveal  no  positive  signs 
of  disease.  Acute  capillary  bronchitis 
oftener  begins  with  a  well-marked  chill 
than  does  the  form  just  mentioned,  and 
it  is  more  frequently  accompanied  by 
noticeable  fever.     A  frequent,  dry  and 
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hartl  cough  develops  almost  at  once. 
Indeed,  cough,  expectoration,  and  dysp- 
nea may  be  considered  the  cardinal 
symptoms  of  the  disease.  To  be  sure, 
expectoration  does  not  take  place  in  in- 
fancy, old  age,  or  among  the  very 
feeble.  From  the  onset  of  the  disease 
breathing  gradually  grows  quicker, 
more  labored,  and  productive  of  the  sub- 
jective distress  of  dyspnea.  In  twenty- 
four  or  thirty-six  hours  and  sometimes 
earlier  the  symptoms  may  become  se- 
vere and  life  may  be  in  danger.  The 
face  is  then  congested,  the  lips  full  and 
later  livid.  The  riares  expand  with  each 
inspiration.  Breathing  grows  quicker 
and  more  labored.  It  is  often  noisy; 
expiration  especially  is  prolonged  and 
produces  a  wheeze.  Patients  are  most 
comfortable  when  sitting  erect  or,  if 
they  are  children,  when  held  upright. 
The  continuous  labor  of  breathing  and 
the  frequent  hard  coughing  are  most 
wearisome  and  exhausting.  Expectora- 
tion is  usually  scant  during  the  first 
days  and  in  the  severest  cases.  What 
is  raised  looks  like  a  small  ball  of  white 
or  cream-colored  mucus,  which  fre- 
quently can  be  unrolled  when  dropped 
into  water  and  will  then  appear  like  one 
of  the  mucous  strings  which  can  be 
drawn  from  the  small  bronchi  at  au- 
topsy. Sometimes  the  larger  bronchi 
are  quite  as  much  involved  as  the  small 
ones,  when  a  more  abundant  frothy  ex- 
pectorate will  be  formed  earlier.  The 
temperature  of  these  patients  is  often 
high  at  night,  from  101°  to  103°  F.,  but 
commonly  normal,  or  nearly  so,  in  the 
morning.  The  pulse  is  quick,  and  in 
dangerous  cases  grows  quicker  and 
weaker;  the  patient  becomes  very  cya- 
notic, his  skin  cool  and  clammy,  and  lips 
and  finger-nails  purplish.  He  grows 
somnolent  and  nearly  or  quite  uncon- 
scious.    He  lies  quiet,  too  weary  and 


too  tluU  to  move.  Respiration  becomes 
shallower,  less  wheezing  is  heard,  but  a 
coarse  rattle  in  the  throat  becomes  more 
persistent  and  louder;  coughing  ceases 
or  is  infrequent  and  feeble.  Expec- 
toration ceases  altogether.  Life  ebbs  as 
the  patient  gradually  suffocates  because 
of  inability  to  force  air  through  the 
obstructed  bronchioles. 

Fortunately  most  cases  of  the  dis- 
ease are  not  fatal,  and  after  four  or 
five  days  of  illness  improvement  is  no- 
ticed. Coughing  is  less  frequent  and 
severe  and  accompanied  by  an  expecto- 
rate which  is  more  abundant  and  looser. 
The  fever  gradually  lessens.  Respira- 
tion is  less  hurried  and  difficult.  Appe- 
tite, which  has  been  almost  wanting, 
returns.  Strength  and  health  are  some- 
what slowly  regained.  By  severe  at- 
tacks patients  are  much  weakened  and 
often  lose  much  flesh.  In  mild  cases 
nutrition  is  scarcely  interfered  with. 
Relapses  are  especially  frequent  in  cap- 
illary bronchitis. 

The  chest  will  be  seen  to  be  enlarged 
from  emphysema,  and  in  the  severe 
cases  it  is  constantly  in  the  position  of 
extreme  inspiration  with  the  ribs  widely 
separated.  During  inspiration,  the 
whole  chest  is  lifted  by  the  unusual 
muscles  of  respiration,  the  lower  inter- 
costal spaces  and  abdomen  are  retracted 
in  adults,  and  in  children  the  lower  ribs 
are  also  because  of  the  low  intra- 
thoracic pressure.  These  changes  vary 
in  degree,  as  does  the  dyspnea,  with  the 
intensity  of  the  attack.  The  frequency 
of  respiration  also  varies  in  the  same 
way.  In  childhood  it  is  sometimes  very 
rapid,  as  many  as  60  respirations  per 
minute.  In  adults  it  is  much  less  hur- 
ried, 40  to  45  respirations  being  ex- 
cessive. Children  often  feel  pain  orj 
pressure  in  certain  intercostal  spaces 
and  in  small  areas,  usually  where  there 
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is  catarrhal  pneumonia  and  pleurisy. 
An  abnormal  vocal  fremitus  is  not 
commonly  felt,  although  it  may  be  if 
pneumonic  or  atelectatic  areas  of  con- 
siderable size  happen  to  be  developed. 
Resonance  is  usuall}-^  normal  or  some- 
what increased  because  of  emphysema. 
It  is  always  more  extensive  than  is 
normal,  because  the  liver  and  heart 
are  depressed  and  the  latter  more  ex- 
tensively overlapped  than  is  natural 
by  the  emphysematous  borders  of  the 
lungs.  On  auscultation  rales  and 
rhonchi  are  heard,  fine  or  coarse  ac- 
cording as  the  large  or  the  small 
bronchi  only  contain  movable  and 
bubbling  secretions.  Vesicular  sounds 
are  always  wanting.  Inspiration  is 
short  and  coarse,  expiration  feeble  and 
prolonged.  In  mild  cases  these  modi- 
fications of  the  normal  sounds  are  best 
heard  over  the  lower  and  back  part  of 
the  chest. 

Whenever  areas  of  consolidation  de- 
velop of  sufficient  size  the  characteristic 
physical  signs,  dullness,  increased  frem- 
itus, and  bronchial  breathing,  can  be 
detected.  Extensive  catarrhal  pneumo- 
nia commonly  increases  fever,  which 
will  range  at  or  above  103.5°  F. 

The  association  of  bronchitis  with 
pneumonia  is  always  serious,  but  the 
gravity  depends  on  the  relation  be- 
tween them.  Pneumonia  occurring 
in  the  course  of  an  ordinary  bron- 
chitis is  an  awkward  complication, 
but  not  necessarily  fatal.  If,  how- 
ever, the  signs  of  bronchitis  develop 
in  the  course  of  a  pneumonia,  the  re- 
sult is  almost  invariably  fatal.  The 
meaning  of  the  bronchitis  in  the  two 
cases  is  different.  In  the  first  it  is 
merely  an  association  of  two  in- 
dependent diseases.  In  the  second 
the  bronchitis  is  a  sign  of  pulmonary 
failure,  the  result  of  the  strain 
thrown  on  the  lungs  by  the  pneu- 
monia; the  lungs  having  done  all  they 
could    to    cope    with    the   pneumonia, 


but  failed,  the  signs  of  the  failure  be- 
ing those  of  bronchitis.  West  (Clin. 
Jour.,  April  12,  1911). 

In  mild  cases  of  capillary  bronchitis 
the  physical  signs,  as  would  be  expected, 
are  much  less  pronounced. 

CHRONIC  AND  SUBACUTE 
BRONCHITIS. 

Bronchitis  may  be  chronic  from  the 
start  or  grow  out  of  an  acute  attack. 
Several  acute  attacks  at  intervals  of 
several  months  or  of  one  or  two  years 
may  precede  the  development  of  the 
characteristic  picture  of  chronic  bron- 
chitis. Subacute  bronchitis  displays  a 
mixture  of  the  phenomena  of  the  acute 
and  chronic  disease.  It  usually  lasts 
many  weeks.  Chronic  bronchitis  may 
last  ten  or  twenty  years  or  even  longer. 
Unless  complicated  by  bronchiectasis  or 
other  diseases  or  infections  it  is  rarely 
fatal.  It  may  be  mild  and  scarcely  in- 
terfere with  general  health,  or,  making 
one  a  chronic  invalid,  it  may  cause  dis- 
tress and  confine  one  to  the  house  for 
months  at  a  time.  Chronic  bronchitis 
is  one  of  the  commonest  diseases. 

As  just  explained,  the  anatomical 
changes  wrought  by  the  disease  are  nu- 
merous ;  therefore,  the  symptoms  are 
complicated  and,  as  they  occur  in  va- 
rious combinations,  give  to  the  disease 
a  variety  of  aspects  or  forms.  Never- 
theless, certain  symptoms  or  condi- 
tions are  common  to  most  of  them. 

Chronic  bronchitis  runs  an  afebrile 
course  except  when  complicated.  The 
purulent  and  fetid  forms  develop,  a 
fever  of  hectic  type. 

The  pulse  is  normal  in  rate  and  qual- 
ity except  in  the  forms  of  the  disease 
just  mentioned.  When  there  is  much 
chronic  emphysema  or  peribronchitis 
and,  consequently,  much  cirrhotic  lung- 
tissue,  the  heart  is  quickly  excited  by 
physical  exertion,  even  by  slight  grades 


BRONCHITIS,   ACUTE   AND    CHRONIC    (N.   S.    DAVIS,  Jr.). 


647 


of  it.  Under  these  same  circunislances 
the  heart  may  hypertrophy  because  of 
the  increased  work  which  it  performs  in 
overcoming  obstructions  to  the  circula- 
tion through  the  lungs.  The  right  side 
of  the  heart  has  the  most  work  to  per- 
form and  undergoes,  relatively,  the 
greatest  change  in  size. 

Appetite  and  digestion  are  often  not 
impaired,  though  the  former  is  usually 
lessened  during  exacerbation  and  when 
the  disease  is  severe.  Vomiting  some- 
times is  provoked  by  severe  and  pro- 
longed coughing,  although  there  is  no 
digestive  disorder.  Eating  sometimes 
provokes  coughing  by  irritating  the 
pharynx.  Loss  of  flesh  does  not  take 
place  except  in  the  febrile  forms  of 
the  disease,  or  during  a  severe  exacerba- 
tion in  its  course,  when  appetite  may  be 
sufficiently  impaired  to  cause  a  niod- 
erate  loss  of  flesh.  The  physiologic 
activity  of  the  kidneys  is  normal,  and 
menstruation  is  not  changed. 

Pain  is  rarely  felt  as  a  result  of  bron- 
chitis; even  the  substernal  rawness  or 
pain,  so  often  felt  in  acute  bronchitis,  is 
uncommon.  The  muscles  involved  in 
coughing  and  in  labored  breathing  be- 
come strong  enough  to  do  the  work 
which  they  are  called  upon  to  do  with 
ease  and  comparative  comfort.  Often 
the  recti  abdominales,  muscles  used  in 
violent  coughing,  and  the  sternocleido- 
mastoids, used  in  breathing  when  there 
is  dyspnea,  undergo  hypertrophy. 

More  or  less  dyspnea  is  present  in 
chronic  bronchitis.  In  the  mildest  cases 
it  is  slight  and  only  felt  on  considerable 
exertion,  but  it  usually  grows  progress- 
ively worse  as  the  disease  grows  worse. 
The  rate  of  respiration  is  normal 
except  when  fever  and  complications 
quicken  it,  but  it  is  usually  quickened 
more  by  exertion  than  it  would  be  in 
health. 


Coughing  is  a  constant  symptom  of 
chronic  bronchitis.  It  may  cease  for 
weeks  or  months  in  the  mildest  cases, 
but  is  usually  noticeable  almost  daily. 
It  is  variable  in  frequency  and  severity 
from  time  to  time,  and  it  is  often  par- 
oxysmal in  character.  The  expectorate 
varies  greatly  in  amount  and  character. 
Its  changes  are  especially  typical  of  the 
dififerent  forms  or  varieties  of  chronic 
bronchitis.  Commonly  five  of  these  are 
recognized.  The  first  is  simple  chronic 
bronchitis,  or  winter  cough.  In  this 
group  of  cases  fall  the  mildest,  as  well 
as  some  of  the  severe,  although  always 
the  least  dangerous. 

Usually  the  disease  starts  as  an  acute 
or  subacute  bronchitis  which  recurs  for 
several  or  many  winters  successively. 
In  the  summer  there  is  apparently  com- 
plete recovery.  But  as  the  winter  at- 
tacks succeed  each  other  they  are  apt 
to  last  longer  and  to  disappear  less  per- 
fectly in  summer.  Later  on  coughing 
persists  into  and  through  the  summer, 
though  not  severe.  Thus  gradually  all 
of  the  phenomena  of  the  disease,  cough- 
ing, expectoration,  and  dyspnea,  be- 
come persistent  throughout  the  year, 
though  varying  in  severity  from  time  to 
time.  Exacerbations  are  especially  bad 
in  winter  and  early  spring.  Coughing 
is  usually  hardest  in  the  morning,  when 
secretions  which  have  accumulated  over 
night  must  be  expelled.  Exertion  some- 
times provokes  it,  as  does  also  a  change 
from  a  cool  to  a  hot,  or  from  hot  to  a 
cool,  air. 

The  expectorate  varies  from  a  trifling 
quantity  of  frothy  mucus  to  a  consid- 
erable amount,  and  from  a  glairy,  tena- 
cious mucus  to  a  frothy  seromucus  or 
mucopus. 

Dry  Bronchitis. — In  this,  the  sec- 
ond form  of  chronic  bronchitis,  the 
coughing  is  usually  more  severe  and 
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paroxysmal  and  no  expectoration 
takes  place,  or  rarely  a  little  viscid 
tenacious  mucus  is  expelled.  The 
mucus  in  the  bronchi  is  increased 
slightly,  but  is  so  thick  and  adhe- 
sive that  it  cannot  be  expelled  by 
coughing. 

Bronchorrhea. — In  this,  the  third 
form,  bronchiectasis  (treated  at 
length  below)  is  always  present.  The 
expectorate  is  large  in  quantity,  some- 
times amounting  to  several  pounds  in 
a  day.  It  is  serous  in  character  and 
expelled  periodically,  and  often  at 
very  regular  intervals.  This  is  due  to 
the  fact  that  the  serous  fluid  accumu- 
lated in  the  dilated  bronchi  is  only 
expelled  when  a  certain  amount  has 
gathered.  Only  in  cavities  such  as 
are  formed  by  dilated  bronchi  can  such 
large  quantities  of  fluid  accumulate. 

Purulent  Chronic  Bronchitis. — This 
represents  the  fourth  variety.  In 
these  cases  liquid  pus  similar  to  that 
found  in  an  abscess  is  expectorated. 
This  is  due  to  ulceration  in  dilated 
bronchi,  and,  like  bronchorrhea,  may 
be  regarded  quite  as  much  as  a  variety 
of  bronchiectasis  as  of  bronchitis.  A 
hectic  fever  is  the  rule  in  these  cases, 
the  fever,  however,  being  lowest 
when  the  expectorate  is  most  abun- 
dant or,  at  least,  most  perfectly  ex- 
pelled. Emaciation  takes  place  grad- 
ually, and  death  is  usually  caused  by 
the  progressive  loss  of  strength  in- 
cident to  chronic  fever.  Sometimes  a 
fatal  result  is  hastened  by  the  develop- 
ment of  pulmonary  gangrene  as  a  com- 
plication. 

Putrid  Bronchitis.  —  This  consti- 
tutes the  fifth  form.  It  may  be  a 
complication  of  either  of  the  other 
varieties.  It  is  characterized  by  an 
intensely  fetid  expectorate.  This 
odor  is  due  to  the  growth  of  certain 


molds  in  the  secretions  in  the  bron- 
chial tubes.  In  the  sputum  small  balls, 
varying  in  size  from  a  pinhead  to  a 
pea,  can  be  seen  composed  of  fat  crys- 
tals, bacteria,  and  intertwined  threads 
formed  by  a  mold.  These  are  called 
mycotic  plugs.  Fever,  usually  of  a 
hectic  type,  is  present  in  this  form  of 
the  disease.  It  also  may  finally  be  com- 
plicated by  gangrene  of  the  lungs. 

[A  sixth  form  might  be  recognized  as 
asthenic  chronic  bronchitis.  It  is  de- 
veloped gradually,  i.e.,  irrespective  of 
any  acute  attack,  as  a  result  of  prolonged 
elimination,  through  the  bronchial  mucosa, 
of  toxic  substances  of  various  kinds.  It 
is  thus  frequently  observed  in  gouty  sub- 
jects, an  attack  alternating  in  some  cases 
with  one  of  acute  gout;  it  may  succeed 
amenorrhea  or  alternate  with  attacks  of 
eczema,  urticaria,  uremia,  etc.,  all  morbid 
processes  connected  with  the  elimination 
of  toxic  products  of  imperfect  catabolism. 
It  is  frequently  observed  in  old  age — the 
so-called  senile  bronchitis,  in  which  asthenia 
is  the  most  prominent  feature  to  be  taken 
into  account  when  therapeutic  meas- 
ures are  to  be  instituted.  Mitral  disease 
and  enlargement  of  the  tracheobronchial 
glands  are  contributing  conditions  because 
of  their  causing  interference  with  the 
return  flow  of  blood  from  the  bronchi. 

Emphysema,  i.e.,  dilatation  of  the  al- 
veoli and  atrophy  of  their  walls,  is  caused 
by  the  violent  expansion  to  which  these 
air-cells  are  submitted  during  violent 
coughing.  It  is  usually  met  with  in  aged 
subjects,  when  due  to  chronic  bronchitis. 
The  chest  assumes  the  typical  "barrel 
shape"  and  its  respiratory  movements  are 
greatly  reduced.  The  patient  is  round- 
shouldered,  and  his  scapulae  project  out- 
wardly to  an  unusual  degree.  The  vocal 
fremitus  is  markedly  reduced,  and  the  per- 
cussion note  is  very  resonant,  almost 
tympanitic,  and  widespread.  Auscultation 
reveals  another  suggestive  sign:  a  greatly 
prolonged  and  harsh,  sometimes  sibilant, 
expiration.  Cyanosis  and  asthma  are 
common  in  these  cases,  and  the  liabil- 
ity to  exacerbations  of  all  morbid  symp- 
toms during  the  winter  months  is  very 
great.     Ed.] 
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Tlie  i)liysical  si,<;'ns  of  chronic  l)ron- 
cliitis  arc  varial)le,  depending  upon  the 
variety  with  which  one  has  to  do  and 
the  cHstrihiition  and  kinds  of  lesions 
developed  in  each  case.  Usually  res- 
piration is  quickened  by  slight  physical 
exertion.  Because  of  emphysema,  or 
peribronchitis,  or  both,  the  dilTerence 
in  the  circumference  of  the  chesi  in 
extreme  expansion  and  exhalation  is 
slight.  Breathing  is  noticeably  shallow 
and  dyspneic  in  character.  As  dysp- 
nea develops  slowly  over  a  long  period 
of  time,  the  sufferer  becomes  accus- 
tomed to  it,  and  it  causes  little  distress 
as  compared  to  that  felt  by  one  who  has 
acute  dyspnea.  For  the  same  reason 
tissue  changes  adapt  themselves  to  the 
lessened  supply  of  oxygen,  and,  there- 
fore, dyspnea  must  be  very  great  before 
cyanosis  is  observable.  Thoracic  res- 
onance may  be  normal  in  mild  cases, 
but  is  usually  more  extensive  than  nor- 
mal and  somewhat  increased  because  of 
emphysema.  But  when  the  lungs  are 
contracted  and  consolidated  by  consid- 
erable masses  of  peribronchial  con- 
nective tissue,  areas  of  dullness  may  be 
detectable  and  other  signs  of  local  con- 
solidation. When  there  is  bronchiec- 
tasis the  physical  signs  of  a  cavity  or 
of  several  may  be  discovered.  In  the 
mildest  forms  of  chronic  bronchitis  the 
respiratory  sounds  are  exaggerated,  and 
here  and  there  moist  rales  may  be  de- 
tected or  at  times  may  be  present  con- 
stantly. In  somewhat  more  severe 
cases  an  expiratory  sound  will  be  heard 
constantly,  growing  longer  usually  as 
the  smaller  bronchioles  become  in- 
volved. Vesicular  sounds  are  absent 
or  obscured  by  rales.  When  the  smaller 
tubes  are  much  involved,  breathing  is 
often  noisy  because  a  constant  whistling 
or  crowdng  noise  is  produced  in  the 
bronchi.     Except  in  the  rare  cases  in 


which  the  lungs  become  extensively 
cirrhotic  because  of  peribronchitis,  a 
uniform  distribution  of  physical  signs 
over  all  parts  of  the  chest  is  the  rule 
or,  at  least,  a  symmetrical  distribution 
of  them. 

DIAGNOSIS.— A  diagnosis  of  acute 
bronchitis  is  rarely  difficult  and  is  not 
apt  to  be  mistaken  for  anything  else. 
But  it  is  not  always  easy  to  decide 
whether  one  has  to  do  with  a  specific 
or  non-specific  bronchitis.  Acute  tuber- 
culous bronchitis  can  sometimes  be  dis- 
tinguished from  simple  bronchitis  only 
by  a  microscopical  examination  of  the 
sputum,  but  usually  it  is  less  diffused, 
the  physical  signs  being  limited  to  or 
concentrated  in  the  apices.  Whooping- 
cough,  measles,  and  small-pox  can  only 
be  distinguished  by  the  development  of 
new  and  characteristic  symptoms  In 
their  course. 

From  a  series  of  15  cases  present- 
ing themselves  with  vague  symptoms 
of  colds,  bronchitid.es,  pleurisies,  stom- 
ach trouble,  or  muscular  pains,  6 
proved  to  be  cases  of  tuberculosis  in 
the  incipient  stage,  while  4  patients 
were  tuberculous  for  months  prior  to 
their  coming  under  observation.  In 
the  latter  the  progress  of  the  disease 
was  extremely  slow,  and  the  exacer- 
bations and  remissions  were  so  mild 
and  infrequent  as  to  give  the  patient 
no  cause  for  alarm.  The  symptoms 
in  most  cases  were  transient  in  char- 
acter, incapacitating  the  patient  but 
for  a  brief  duration  of  time,  yet  were 
frequent  enough  to  oblige  the  pa- 
tient to  seek  medical  relief. 

These  transient  exacerbations  are 
of  great  importance  both  to  the 
physician  and  patient,  since  they  give 
the  patient  a  false  sense  of  security 
upon  being  told  that  he  or  she  is 
suffering  only  from  a  cold  when  in 
fact  the  underlying  lesion  is  tuber- 
culous in  character.  It  behooves  the 
physician,  therefore,  to  study  the 
cases  carefully  and  to  determine  the 
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presence  or  absence  of  an  insidious 
onset  of  a  malady  which  requires  the 
earliest  recognition  possible.  It  is 
in  the  early  cases  particularly  that 
the  greatest  amount  of  good  can  be 
accomplished,  for  it  is  in  the  begin- 
ning stages  that  this  dreaded  disease 
is  most  amenable  to  treatment.  H.  J. 
Hartz  (N.  Y.  Med.  Jour.,  April  15, 
1911). 

The  symptoms  of  acute  capillary 
bronchitis  are  so  characteristic  that 
there  is  rarely  difficulty  in  recognizing 
it.  A  first  attack  of  asthma  may  be 
confounded  with  it,  but  the  sudden 
onset,  absence  of  fever,  and  short  dura- 
tion with  rather  sudden  cessation  usu- 
ally make  the  latter  easy  of  recognition. 
The  bronchial  asthma,  which  is  often 
due  to  uremia,  is  much  more  apt  to  be 
confounded  with  it.  However,  a  thor- 
ough examination  of  the  urine  and  his- 
tory of  the  illness  will  make  a  diagnosis 
possible.  Bronchitis  due  to  passive  con- 
gestion caused  by  myo-  or  endo-  car- 
ditis and  cardiac  weakness  is  also  some- 
times mistaken  for  simple  bronchitis. 

It  is  impossible  to  draw  a  hard  and 
fast  line  between  cases  of  severe  capil- 
lary bronchitis  and  catarrhal  pneumo- 
nia, because  the  latter  is  associated  with 
most  cases  of  the  former.  Physical 
signs  of  consolidation  of  the  lungs  in 
patches  are  detectable  only  in  the  se- 
verest cases,  and  not  always  then, 
though  pneumonia  exists  in  many  mi- 
nute areas.  Some  clinicians  have  em- 
pirically established  a  line  which  denotes 
severity  of  infection  rather  than  a 
pathological  distinction.  This  consists 
in  classifying  all  cases  as  capillary 
bronchitis  with  temperature  below  103° 
F.,  and  all  as  catarrhal  pneumonia  with 
temperature  of  103.5°  F.  or  over. 

The  febrile  types  of  the  disease  sug- 
gest tuberculosis,  but  the  absence  of 
tubercle  bacilli  in  the  sputum  and  of  a 


cutaneous  or  conjunctival  reaction,  and 
the  symmetrical  and  uniform  distribu- 
tion of  ph3^sical  signs,  prove  that  it  does 
not  exist. 

ETIOLOGY.— All  forms  of  bron- 
chitis are  caused  by  the  same  agents  or 
conditions.  The  inhalation  of  irritating 
gases  and  dusts  will  excite  bronchitis, 
but  after  it  is  excited  some  of  the  mi- 
crobes constantly  present  in  the  upper 
air  passages  invade  the  raw  or  con- 
gested mucous  membrane  and  cause  a 
mild  infection.  It  is  questionable 
whether  dusts  do  not  usually  carry  or- 
ganisms which  are  the  chief  cause  of 
the  disease.  Certainly  vegetable  and 
animal  dusts  do,  and  these  are  the  most 
irritating  kinds.  As  a  rule,  bronchitis 
is  caused  by  infections.  Specific  infec- 
tions such  as  tuberculosis,  measles, 
whooping-cough,  and  small-pox  are 
well-known  causes  of  it.  However, 
the  cases  commonly  spoken  of  as  bron- 
chitis are  due  to  non-specific  infections, 
that  is,  they  are  due  to  various  in- 
fectious a'gents  such  as  streptococci, 
staphylococci,  pneumococci,  or  others. 
Moreover,  the  bronchitis  is  not  accom- 
panied by  a  syndrome  which  is  peculiar 
to  infection  by  either  one  of  these  mi- 
crobes. They  are  almost  constantly  in 
the  nares,  pharynx,  and  mouth  of  peo- 
ple, but  provoke  inflammation  there  or 
in  the  bronchi  only  occasionally.  This 
explains  why  many  attacks  of  bronchitis 
are  preceded  or  accompanied  by  coryza, 
or  pharyngitis,  or  both.  Moreover,  it  is 
evident  that  other  conditions  are  req- 
uisite to  excite  these  catarrhal  inflam- 
mations than  the  presence  of  the  mi- 
crobes on  the  mucous  membranes.  In 
other  words,  in  addition  to  an  exciting 
cause,  that  is,  one  of  these  infections, 
predisposing  conditions  play  a  consid- 
erable part  in  producing  the  disease. 
Cardiac    diseases    which    lead   to   pas- 
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sive  congestion  of  the  kings  predispose 
to  bronchitis.  Anemia,  rheumatism, 
Ilright's  disease,  diabetes,  and  other 
debihtating  states  also  commonly  help 
to  prochice  attacks.  During  convales- 
cence from  other  diseases  or  from  sur- 
gical operations  vitality  is  lowered  so 
that  the  ever-present  microbes  may  suc- 
cessfully invade  the  tissues  and  excite 
inflammation  as*  they  could  not  in  con- 
ditions of  health.  Enervating  habits 
are  especially  frequent  conditions  which 
increase  susceptibility  to  bronchitis.  A 
life  of  confinement  in  poorly  ventilated 
rooms  greatly  increases  one's  suscepti- 
bility because  it  necessitates  breathing 
a  foul  and  germ-laden  air  by  one  weak- 
ened by  confinement  and  by  one  espe- 
cially who  imperfectly  ventilates  his 
lungs,  since  he  is  not  stimulated  by  ex- 
ercise or  fresh  air  to  breathe  deeply. 
Those  who  are  for  many  hours  in  win- 
ter confined  in  rooms  in  which  arti- 
ficial heat  has  made  the  air  dry  and  hot 
must  daily  go  out  into  a  cold  and  moist 
air,  thereby  experiencing  an  atmospheric 
change  greater  than  weather  changes 
ever  produce.  In  this  way  not  infre- 
quently colds  are  contracted.  Over- 
heating by  bodily  exercise  or  labor,  fol- 
lowed by  sudden  cooling,  especially  if 
one  is  greatly  wearied  or  exhausted, 
also  leads  to  the  production  of  catarrhal 
inflammation  of  the  air  passages.  The 
breathing  of  cold  air  does  not  produce 
the  trouble,  nor  does  cold  upon  the  sur- 
face of  the  body  cause  it,  as  has  re- 
peatedly been  demonstrated  by  experi- 
ments and  by  the  experience  of  trav- 
elers in  arctic  regions.  The  air  passages 
must  be  filled  with  the  disease-provok- 
ing germs  in  order  that  the  character- 
istic lesions  be  produced.  Esquimaux 
may  be  free  from  coryza  and  bron- 
chitis, but  are  very  sure  to  contract  it 
when  they  visit  ships  which  contain  the 


infectious  dusts.  Arctic  travelers  from 
civilized  lands  may  be  exempt  until  the 
dust  beneath  carpets  or  rugs  is  dis- 
turbed, when  they,  too,  will  have  it. 
Extreme  cold  lessens  one's  vitality,  and 
sudden  changes  from  heat  to  cold  espe- 
cially do  so. 

Since  of  atmospheric  changes  which 
lead  to  bronchitis  a  sudden  and  consid- 
erable fall  in  temperature  in  a  moist  air 
is  the  commonest,  we  expect  to  find  the 
disease  most  frequently  in  the  tem- 
perate zones,  and  least  in  the  tropics, 
and  infrequently  in  the  dry  cold  of  the 
far  North  and  South,  except  as  sudden 
atmospheric  changes  are  caused  arti- 
ficially by  dwelling  in  close,  badly  ven- 
tilated, and  often  overheated  huts.  And 
this  is  the  fact.  Moreover,  a  fall  of 
temperature  of  a  few  degrees  in  a  moist 
air  is  much  more  keenly  felt  and  de- 
pressing than  a  much  greater  one  in  a 
dry  air.  Therefore,  those  living  in  the 
elevated  and  dry  regions  of  the  globe 
are  less  liable  to  catarrhal  inflammations 
of  the  bronchi  and  upper  air  passages 
than  those  in  cold,  damp  regions. 

These  atmospheric  conditions  exist 
oftenest  in  the  spring  and  fall,  though 
not  infrequently  throughout  the  winter. 
It  is,  therefore,  especially  in  these  sea- 
sons that  bronchitis  is  common.  It  is 
relatively  not  common  in  years  in  which 
the  summers  are  cold  and  damp  and, 
therefore,  the  seasonal  changes  are  least 
marked. 

The  constant  use  of  alcoholic  bever- 
ages, and  especially  the  excessive  use  of 
them,  increases  susceptibility  to  colds. 
It  also  lessens  one's  power  to  resist  in- 
fection. The  excessive  use  leads  to 
much  debility,  both  directly  and  in- 
directly, by  lessening  appetite  and  dis- 
turbing digestion,  and  may  lead  to  ex- 
posure to  cold,  wet,  and  various  hard- 
ships  because  the   drunkard   does   not 
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realize  what  he  is  doing  or  where  he 
is.  Certain  occupations  especially  pre- 
dispose to  bronchitis.  Many  who  are 
employed  in  foundries,  boiler  rooms, 
and  gas-houses  must  inhale  irritating 
gases  as  well  as  be  exposed  to  great 
changes  of  temperature.  Grainshifters, 
coalminers,  and  stonecutters  are  ex- 
posed to  the  inhalation  of  irritating 
dusts  day  after  day  and  for  many  hours 
each  day.  They  are  especially  prone  to 
chronic  bronchitis.  I  have  already  re- 
ferred to  the  ill  effects  of  exhausting 
work  in  close  rooms,  conditions  which 
exist  in  many  factories  and  offices. 

Rheumatism,  gout,  scrofulosis,  and 
diabetes  also  predispose  to  bronchitis, 
but  of  all  diseases  bronchitis  more  than 
any  other  predisposes  to  repeated  at- 
tacks. Sometimes  this  may  be  due  to 
a  persistent  infection  of  the  bronchi, 
such  as  so  commonly  exists  in  mouth, 
nose,  and  pharynx,  but  this  rarely  oc- 
curs, if  recovery  is  complete,  because 
all  investigations  show  that  the  healthy 
bronchi  are  almost  uniformly  free  from 
micro-organisms,  though  they  can  be 
easily  infected  when  an  air  loaded  with 
them  is  breathed. 

Many  times  catarrhal  inflammation 
of  nose,  pharynx,  or  larynx .  causes 
bronchitis  by  direct  extension  from 
it,  but  in  many  instances  bronchitis 
is  not  preceded  or  associated  with  any 
of  these  diseases.  Chronic  bronchitis 
often  develops  in  those  who  have 
chronic  nasal  catarrh  or  infection  of 
sinuses  about  the  nose.  The  causal  re- 
lationship of  these  latter  to  some  cases 
of  bronchitis  is  shown  by  the  frequent 
amelioration  and  sometimes  by  recov- 
ery from  it  when  they  are  cured. 

The  writers  have  had  recently 
under  observation  2  cases  of  bron- 
chitis in  which  careful  examination 
of  the  sputum  revealed  the  presence 


of  fungus  stalks  as  the  only  causative 
organism.  Attempts  to  grow  the 
fungi  failed,  and  therefore  their  iden- 
tity was  not  definitely  established. 
The  absence  of  literature  on  the  sub- 
ject and  the  failure  of  the  author's 
cultures  caused  them  to  be  doubtful 
as  to  the  correctness  of  their  con- 
clusions. A  recent  paper  by  Bridge 
on  streptothrix,  in  which  he  calls  at- 
tention to  the  difficulty  of  the  culture 
and  identification  of  such  fungi,  led 
the  authors  to  report  these  cases. 
Hoxie  and  Lamar  (Jour.  Amer.  Med. 
Assoc,  Jan.  13,  1912). 

PATHOLOGY.  — Often  only  por- 
tions of  the  bronchi  are  affected  at  one 
time  or  are  chiefly  affected;  for  in- 
stance, in  the  milder  cases  only  the 
trachea  and  the  bronchial  branches  of 
it  are  involved,  and  in  other  cases  the 
whole  bronchial  system  may  be;  but 
the  inflammation  of  the  smallest  tubes 
produces  the  greatest  disturbances  of 
function. 

When  the  bronchial  mucous  mem- 
brane becomes  inflamed  the  submucosa 
becomes  congested  and  infiltrated  with 
serum,  which  makes  it  swollen,  and 
simultaneously  the  basement  membrane 
is  thickened  and  the  epithelial  cells  are 
loosened.  In  mild  attacks  the  histo- 
logical changes  may  not  extend  beyond 
this,  but  in  the  severer  ones  the  deeper 
tissues  also  are  infiltrated  with  leuco- 
cytes, most  abundantly  about  the  blood- 
vessels. The  deeper  or  outermost  lay- 
ers of  the  bronchial  wall  become 
swollen  from  congestion  and  infiltra- 
tion with  serum  and  leucocytes.  The 
ciliated  columnar  epithelial  cells,  al- 
ready loosened,  are  detached  in  patches 
exposing  rounded  embryonic  ones. 
Among  these,  leucocytes  are  intermin- 
gled, and  when  later  they  become  fatty 
form  pus-cells.  Although  the  mucous 
membrane  is  thus  denuded,  true  ulcera- 
tion almost  never  occurs.     When  the 
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cause  of  inflammation  is  removed  reso- 
lution takes  place,  the  cells  and  serum 
are  reabsorbed,  new  ciliated  epithelial 
cells  are  formed,  and  the  tissues  once 
more  are  normal  in  structure. 

Usually  the  bronchi  are  affected 
more  in  certain  areas  than  others,  al- 
though affected  somewhat  dift'usely. 
Therefore,  although  reddened  by  con- 
gestion, after  death  this  deepened  color 
may  show  only  in  spots.  At  first  the 
mucous  surface  is  drier  than  natural 
and  has  a  dull  gloss,  but  soon  it  is  cov- 
ered with  an  excess  of  glairy  mucus. 
And  when  the  exudate  is  considerable 
it  makes  the  mucus  thinner  by  the  ad- 
mixture of  serum  and  white  because 
of  the  presence  of  leucocytes  or,  later, 
yellow  because  of  pus-cells. 

The  bronchial  lymph-glands  are  usu- 
ally swollen  and  often  congested.  The 
exterior  of  the  lungs  may  not  be  ab- 
normal in  any  way.  If  a  lung  is  cut 
open  in  which  there  are  inflamed 
bronchi,  more  serum  than  is  usual  will 
flow  from  the  cut  surface  or,  at  least, 
from  the  ends  of  the  cut  bronchi,  and 
in  severe  cases  mucus  or  mucopus  will 
protrude  from  them  or  can  be  squeezed 
from  the  smaller  ones  in  the  form  of 
short  strings. 

When  only  the  trachea  and  larger 
bronchi  are  involved  the  swelling  of 
their  walls  does  not  materially  narrow 
their  caliber.  Even  the  mucus  and 
mucopus  rarely  interfere  materially 
with  respiration.  But  when  the  smaller 
bronchi  are  involved  the  deep  infolding 
of  the  mucous  membrane  causes  a  con- 
siderable obstruction  to  respiration 
when  it  is  swollen,  ^nd  the  mucus  or 
pus  and  detached  epithelial  cells  often 
completely  obstruct  many  of  the  bron- 
chioles. 

Dyspnea,  therefore,  is  a  prominent 
feature    of    bronchitis    involving    the 


smaller  tubes.  When  a  terminal  bron- 
chus is  thus  obstructed,  either  inflam- 
mation extends  to  the  alveoli  beyond, 
causing  them  to  fill  with  desquamated 
cells  and  serum  from  their  surfaces,  or 
the  air  in  them  is  absorbed  and  they 
collapse.  Moreover,  through  the 
comparatively  thin  walls  of  the  bron- 
chioles the  inflammation  extends  to 
the  adjoining  alveoli  and  causes  their 
consolidation.  Thus,  minute  areas  of 
catarrhal  pneumonia  or  of  atelectasis 
are  produced,  but  they  only  become 
sufiicientl}^  numerous  or  extensive  to 
modify  the  clinical  picture  in  the 
severest  cases. 

In  capillary  bronchitis  emphysema  is 
much  more  extensive  than  either  of  the 
changes  just  mentioned  because  in- 
spiration is  a  more  powerful  act  than 
expiration,  the  former  being  produced 
by  strong  muscles  and  the  latter  chiefly 
by  the  elasticity  of  the  lungs  and  the 
weight  of  the  thoracic  walls  and  abdo- 
men. It  is  easy  to  understand  how, 
when  bronchioles  are  only  partly  ob- 
structed, as  are  most  of  them  in  capil- 
lary bronchitis,  air  will  enter  and  dis- 
tend the  alveoli,  but  will  be  imperfectly 
emptied  from  them ;  therefore,  the  lungs 
will  gradually  become  more  and  more 
distended  or  emphysematous.  All  of 
these  pulmonary  complications  or  asso- 
ciated lesions  of  capillary  bronchitis 
increase  dyspnea. 

The  heart  in  these  cases  is  often 
dilated,  especially  on  the  right  side,  and 
in  chronic  cases  both  dilated  and  hyper- 
trophied.  Just  before  death  from  cap- 
illary bronchitis  edema  of  the  lungs 
often  develops,  the  cardiac  changes 
just  mentioned  making  it  particularly 
liable  to  develop. 

The  anatomical  and  functional  dis- 
turbances which  have  been  described 
as    characteristic    of    acute    bronchitis 
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vary  greatly  in  severity.  Often  they 
are  slight,  trivial,  and  transitory.  But 
they  may  be  great,  dangerous  to  life, 
and  persistent. 

The  anatomical  changes  which  occur 
in  the  bronchial  tubes  in  chronic  bron- 
chitis are  numerous,  and  occur  in  vari- 
ous combinations  in  different  branches 
of  the  bronchial  system  and  in  different 
cases  of  the  disease.  In  acute  exacer- 
bations the  phenomena  of  acute  bron- 
chitis will  be  found  mingled  with  those 
of  chronic  bronchitis. 

The  mucous  membrane  is  often  gray 
or  brownish  red  in  places.  Frequently 
it  is  thickened,  and  sometimes  even 
papillomatous  growths  develop  from  it. 
Occasionally  it  is  thin,  and  in  dilated 
bronchi  may  look  more  like  a  serous 
than  like  a  mucous  covering.  The 
connective  tissues  are,  for  the  most 
part,  hypertrophied,  and  invade  the 
muscular  layers.  The  latter  are  com- 
monly atrophied,  as  may  be  also  the 
cartilages,  except  when  they  have  been 
calcified  in  old  age.  The  bundles  of 
elastic  fibers  may  remain  unchanged  or 
be  hypertrophied.  Because  of  these 
last  changes  sometimes  the  interior  of 
a  bronchus  appears  divided  by  ridges, 
the  latter  due  to  the  thickened  bundles 
or  bands  of  elastic  fibers  and  the  de- 
pressions to  the  atrophied  muscular 
tissue.  Abrasions  of  the  mucous  mem- 
brane are  numerous  and  often  exten- 
sive. Ulceration  is  not  uncommon,  but 
is  most  frequently  observed  in  dilated 
bronchi. 

Peribronchitis  is  the  rule.  It  makes 
the  walls  of  the  large  and  small  bronchi 
much  thicker,  and  because  of  it  the 
latter  sometimes  seem  imbedded  in  a 
mass  oi  connective  tissue.  The  ad- 
joining alveoli  are  destroyed  and  near- 
by ones  often  deformed  and  their  walls 
greatly   thickened   and   their   elasticity 


destroyed,  causing  them  to  fill  with 
desquamated  cells  and  serum,  or  the  air 
in  them  is  absorbed  and  they  collapse. 
Moreover,  through  the  comparatively 
thin  walls  of  the  bronchioles  the  inflam- 
mation often  extends  to  the  adjoining 
alveoli   and  causes  their  consolidation. 

Bronchiectasis  is  common.  More  or 
less  emphysema  is  always  present. 

The  content  of  the  bronchial  tubes 
varies  from  time  to  time  and  in  differ- 
ent cases.  Sometimes  it  scarcely  seems 
abnormal ;  at  others  it  consists  of  ad- 
hesive vitreous  mucus,  and  oftener  of 
frothy  and  more  liquid  mucus.  Muco- 
pus  is  very  commonly  formed  in  them. 
Bronchiectases  may  contain  a  serous 
liquid  or  pus. 

PROPHYLAXIS.  — Prevention  of 
bronchitis  will  be  accomplished  when 
the  danger  of  stale  air  and  air  heavily 
laden  with  dust  is  fully  appreciated 
and  its  inhalation  prevented.  Those 
prone  to  bronchitis  should  not  follow 
occupations  which  expose  them  to 
irritating  dusts,  and  others  who  must 
work  in  them  should  wear  respirators 
which  will  filter  the  dust  out  of  the  air 
breathed.  Air  in  ofifices,  factories,  pub- 
lic conveyances,  halls,  and  elsewhere 
should  not  be  allowed  to  become  stale. 
This  can  be  accomplished  by  good  ven- 
tilation, which  means  not  only  the  re- 
moval of  the  air  rapidly  enough  so  that 
those  who  breathe  it  will  have  a  feeling 
of  well-being,  but,  at  least  at  intervals, 
vigorously  enough  so  that  pathogenic 
organisms  will  be  removed. 

It  is  a  great  mistake  in  the  winter 
season  to  live  in  a  house  which  is 
heated  above  70°  F.  Indeed,  two  de- 
grees lower  is  better,  and  at  night  a 
much  lower  temperature  is  to  be  pre- 
ferred. If  these  temperatures  are  main- 
tained by  indoor  workers,  they  will  feel 
the  changes  out  of  doors  much  less. 
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Moreover,  at  these  temperatures  room 
air  is  not  so  likely  to  become  excessively- 
dry.  Of  late  it  has  become  a  fad  with 
many  to  sleep  out  of  doors  at  all 
seasons.  This  insures  filling  the  lungs 
perfectly  for  many  hours  with  pure  air, 
and  it  certainly  helps  to  prevent  colds 
of  all  kinds. 

Clothing  must  be  worn  and  must 
protect  the  body  so  that  sudden  changes 
of  temperature  will  be  as  little  felt  as 
possible.  This  is  best  accomplished  by 
wearing  wool  or  silk  next  to  the  skin, 
although  those  who  are  leading  an 
active  life  can  wear  with  comfort  linen 
coarsely  woven. 

Enervating  habits  must  be  corrected 
by  those  prone  to  bronchitis  or  wishing 
to  avoid  attacks. 

Chronic  catarrhal  diseases  of  the 
nose,  adjacent  sinuses,  pharynx,  and 
larynx  must  also  be  cured,  since  they 
predispose  to  bronchitis,  and  especially 
to  recurrent  attacks. 

TREATMENT.— The  mildest  cases 
require  no  medicinal  treatment.  Such 
guidance  as  will  prevent  an  aggravation 
of  the  disease  and  a  few  days  are  all 
that  are  needed. 

In  the  treatment  of  bronchitis  and 
bronchopneumonia  in  children  the 
writer  recommends  as  a  prophylactic 
the  instillation  once  daily  into  each 
nostril  of  5  or  6  drops  (0.30  or  0.36 
c.c.)  of  a  solution  of  oil  of  sweet 
almond,  40  Gm.  (1%  ounces),  contain- 
ing 0.4  Gm.  (6  grains)  of  menthol,  and 
every  now  and  again  inserting  into 
each  nostril  some  ointment  consisting 
of  0.3  Gm.  (5  grains)  of  resorcin  and 
3  Gm.  (48  grains)  of  boric  acid  in  30 
Gm.  (1  ounce)  of  petrolatum.  This 
treatment  is  instituted  with  a  view 
of  promoting  antisepsis  of  the  nasal 
fossje  arid  nasopharynx.  To  disinfect 
the  mouth  the  writer  advises  swab- 
bing with  a  pledget  of  wool  soaked  in 
1  per  cent,  solution  of  resorcin  once 
or  twice  daily,  and  if  stomatitis  exists 


the  mouth  should  be  cleansed  once  or 
twice  daily  with  boiled  w^er.    Where 
cases   of  bronchitis   or  bronchopneu- 
monia   already    exist    in    a    hospital 
these   should   be   isolated  to   prevent 
spread  of  infection  to  other  patients. 
When  bronchitis  of  the  larger  tubes 
is   present,   treatment  should  aim   at 
rendering  the   bronchial   tubes    anti- 
•      septic,  facilitating  expectoration  and 
calming    the    cough.      Marfan    (Jour, 
med.  de  Brux.,  May  2,  1907). 
Oftentimes  when  coughing  is  hard 
and  frequent,  though  the  bronchitis  is 
limited    to    the    largest    tubes,    and 
especially   when    it    causes   muscular 
soreness   in   and   about   the   chest,   a 
few  doses  of  an  anodyne  will  lessen 
the    frequency    and    severity    of    the 
cough   and   the  bronchitis   will   shortly 
disappear.   Codeine  is  the  most  eligible 
anodyne,  as  it  is  less  likely  to  disturb 
appetite  and   digestion   than  morphine. 
It  can  be  given  to  adults  in  doses  of  I/4 
or  1/3  grain  (0.015  or  0.02  Gm.)  three 
or  four  times  daily,  or  morphine  can  be 
given  instead  in  doses  of  %o  to  ^/s  grain 
(0.006   to   0.008    Gm.)    or   heroin    in 
doses   of  1/10   to   1/20   grain    (0.006  to 
0.003    Gm.).      Rarely    even    smaller 
doses  of  codeine  or  morphine  given 
oftener  so  as  to  produce  a  more  per- 
sistent efifect  are  found  more  useful ; 
for  instance,  Yq  or  %  grain   (0.01  or 
0.008  Gm.)  of  codeine  every  hour  and 
a  half  or  two  hours.    These  frequent 
doses  are  only  used  when  coughing  is 
very  persistent  and  exhausting.     Both 
drugs  tend  to  constipate  patients,  which 
must  be  prevented  by  combining  with 
them  a  laxative.     Constipation  and  in- 
digestion,  with   the    foul  tongue,   con- 
gested pharynx  and  tonsils  which  com- 
monly go  with  them,  often  prolong  by 
helping  to  reinfect  the  bronchi  or  by 
producing  a   soil   which   is    fertile,   fill 
the    mouth    and    pharynx    with    germs 
which,  when  inhaled,  aggravate  or  pro- 
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long  the  disease.  It  is  well  at  the  be- 
ginning (5f  an  attack  of  bronchitis  to 
empty  the  bowels  thoroughly  by  calo- 
mel or  a  saline,  or  by  both.  Only 
small  quantities  of  easily  digested 
food  should  be  permitted.  It  is 
usually  best  to  give  the  anodynes  just 
mentioned  in  a  capsule,  and  com- 
bine with  them  in  appropriate  doses 
rhamnus  purshiana,  aloes,  or  podo- 
phyllin. 

Infants  are  often  given  sodium 
bromide  to  lessen  cough.  It  is  not  as 
effxacious  as  codeine,  though  safer. 
Chloral  can  be  given  to  adults  and 
older  children  with  especial  advantage 
when  the  cough  is  paroxysmal  and 
severe.  Often  it  is  a  useful  adjuvant 
to  codeine  when  coughing  is  aggravated 
at  night.  Codeine  can  then  be  given 
during  the  day,  and  a  single  dose  or 
rarely  two  at  night  of  chloral  of  15 
grains  (1  Gm.)  in  simple  syrup,  or 
syrup  of  yerba  santa,  or  licorice. 

Before  leaving  this  subject  of  ano- 
dynes in  bronchitis  a  word  must  be  said 
about  the  old-fashioned  abortive  treat- 
ment. Patients  strong  and  vigorous 
when  attacked  can  sometimes  be  so 
treated  while  in  the  stage  of  congestion 
as  to  prevent  the  disease  progressing 
beyond  this-  point.  However,  it  is 
rarely  possible  to  institute  the  treat- 
ment, as  almost  invariably  a  physician 
is  called  when  the  lesion  is  more  ad- 
vanced. Abortive  treatment  should  be 
applied  as  the  chills  cease  and  as  cough- 
ing begins,  when  the  tissues  involved 
are  congested  and  irritated,  but  not  yet 
filled  with  an  exudate.  The  treatment 
consists  in  administering  an  opiate 
and  provoking  diaphoresis.  Dover's 
powder  in  a  dose  of  10  grains  (0.6 
Gm.)  is  the  preparation  which  is  most 
eligible  under  the  circumstances.  A 
hot  bath,  a  hot  drink,  and  immediately 


thereafter    envelopment    in    blankets 

will  provoke  sweating.  This  tends  to 
deplete  the  congested  vessels,  and  the 
anodyne  lessens  the  irritability  of  the 
affected  tissue,  so  that  if  the  blood- 
vessels have  not  yet  lost  their  tone 
and  the  mucous  membrane  has  not 
been  greatly  hurt  by  the  exciting 
cause  recovery  takes  place  almost  at 
once.  Such  treatment,  however,  is 
not  effective  in  those  who  are  weak 
or  anemic  at  the  time  of  attack. 
Quinine  and  strychnine  to  give  vascu- 
lar tone,  and  morphine  to  lessen  irri- 
tability in  the  affected  tissues,  have 
been  tried  in  these  latter  cases,  but 
rarely  with  much  success. 

One  of  the  best  procedures  to  in- 
crease the  liquidity  of  exudates  and  to 
make  them  easier  of  expulsion  is  the 
administration  of  water  copiously  and 
preferably  hot.  Other  hot  drinks,  such 
as  lemonade,  tea,  or  cocoa,  can  be  sub- 
stituted in  part  for  water,  but  are  very 
apt  to  derange  digestion  if  taken  often. 
Next  to  water  in  degrees  of  efficacy  and 
harmlessness  must  be  placed  am- 
monium carbonate  and  chloride. 
They  are  very  moderately  irritating 
to  the  stomach  and  do  provoke  more 
abundant  and  thinner  secretions  from 
the  bronchial  mucous  membrane. 
They  can  be  best  given  in  capsules, 
though  they  are  often  prescribed  dis- 
solved in  syrup.  Syrup  of  licorice 
and  syrup  of  yerba  santa  cover  their 
disagreeable  pungent  taste  fairly  well. 
If  given  in  capsules  patients  should 
be  instructed  to  take  them  only  after 
meals  or  with  a  copious  drink  of 
water,  that  there  may  be  enough 
fluid  in  the  stomach  to  dissolve 
them  readily.  Ammonium  chloride  deli- 
quesces so  readily  that  it  cannot  be 
given  in  capsules  unless  incorporated 
with  something  that  will  prevent  it. 
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The  nauseating  c.vpcctoraiits  are 
frequently  given  with  an  opiate,  and 
sometimes  with  the  preparations  of 
ammonium  just  mentioned.  In  simple 
bronchitis  they  are  not  used  to  produce 
emesis,  but  to  provoke  copious  secre- 
tions. As  they  must  be  used  in  mod- 
erate doses  when  not  given  as  emetics, 
they  are  commonly  used  as  adjuvants 
to  the  stimulating  expectorants.  Tar- 
tar emetic,  syrup  of  squills,  and  syrup 
of  ipecac  are  good  examples  of  this 
class  of  drugfs. 


^  Ammonium  chloride.  10  Gm.   (2j4  drs.). 

Morphine  chloride  ..  0.2  Gm.  (3  grs.). 
Antim.  et  pot.  tar- 

tratis 0.1  Gm.  {V/i  grs.). 

n.  rham.  purs 20  Gm.  (5  drs.). 

Syr.  yerba  santa, 

q.  s.  ad   120  Gm.    (4  oz.). 

Take  1  teaspoonful  in  water  three  or  four 
times  daily. 

IJ  Tincf.  sanguinaria   ..    10  Gm.   (2^/2  drs.). 
Tinct.  opii  camph., 
Syr.  scillcB  comp., 

of  each   40  Gm.  (10  drs.). 

Syr.  Tolut 120  Gm.  (4  oz.). 


Take    1   teaspoonful  in  water   four  to  six 
Although  expectorants  are  especially     times  daily. 


indicated  in  the  dry  stage  of  bronchitis 
or  when  the  expectorate  is  very  adhe- 
sive, they  are  oftener  prescribed  and 
given  from  the  beginning  to  the  end  of 
an  attack  of  the  disease.  This  is  a  mis- 
take, for  they  tend  to  disturb  digestion 
if  given  long,  and  thus  they  aggravate 
conditions  which  the  disease  produces. 
They  should  be  given  no  longer  than 
is  required.  When  secretion  becomes 
copious  they  can  be  stopped  and  only 
an  anodyne  given. 

As  I  have  already  implied,  in  most 
cases  of  bronchitis  of  moderate  severity 
an  anodyne  and  an  abundance  of  water 
at  the  right  time  are  all  that  are  needed 
for  the  conduct  of  a  case,  except  appro- 
priate attention  to  surroundings,  diet, 
and  ventilation. 

The  following  formulae  will  be  found 
useful,  and  are  eligible  ways  in  which 
the  drugs  which  have  been  mentioned 
can  be  administered : — 

R  AmmoiiiiDn  carbo- 
nate      0.3  Gm.  (5  grs!) . 

Codeine, 

Aloin of  each  0.02  Gm.  (%  gr.) . 

For  one  capsule. 

Take  1  four  times  dail}^ 

!?•  Guaiacol  carbonate    .    0.3  Gm.   (S  grs.). 
Codeine, 

Aloin   of  each   O.OIS  Gm.  (14  gr.). 

Strych.  sulph 0.001  Gm.  (3/64  gr.). 

For  one  capsule. 

Take  1  three  or  four  times  daily. 


Drugs  which  are  excreted  in  the 
urine  as  alkalies  are  also  used  to  make 
the  secretions  in  the  bronchial  mucous 
membranes  more  liquid.  These  are 
sodium  bicarbonate,  acetate  and 
citrate  of  potassium,  and  ammonium. 
When  in  some  cases  the  kidneys  are 
quite  inactive,  they  can  be  used  most 
appropriately  because  they  are  diu- 
retics as  well  as  expectorants. 

In  capillary  bronchitis  the  symptom 
of  greatest  importance  is  dyspnea,  not 
only  because  it  distresses  the  patient, 
but  because  it  exhausts  him.  More- 
over, congestion  of  the  bronchi  and 
emphysema,  or  often  atelectasis  and 
pneumonia,  impede  the  movement  of 
blood  through  the  lungs,  and,  therefore, 
tend  to  exhaust  the  heart,  especially  the 
right  ventricle.  The  most  important 
indication  for  treatment  is,  therefore, 
to  relieve  dyspnea  by  loosening  the 
exudate  in  the  bronchi  and  by  expelling 
it  from  them  or  hastening  its  absorp- 
tion. Paramount  with  this  is  the  neces- 
sity of  maintaining  general  and  cardiac 
strength. 

Children  are  greatly  comforted  be- 
cause breathing  is  made  easier  by  en- 
veloping their  chests  in  hot  poultices. 
Hot  tub-baths,  at  regular  intervals, 
may  be  substituted  for  the  poultices. 
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If  either  measure  is  adopted  it  is  best 
to  leave  night  clothing  off,  but  to 
cover  the  patient  warmly  with 
blankets.  The  poultices  should  go 
entirely  around  the  body  and  cover 
the  chest  perfectly.  They  must  be 
changed  often  enough  to  keep  them 
hot.  An  oil-silk  dressing  on  the 
outside  will  -help  to  retain  the  heat. 
The  proprietary  preparations  made  of 
clay,  glyc'erin,  and  aromatic  oils,  used 
so  much  today,  do  not  fill  the  place  of 
the  old-fashioned  poultice  of  flaxseed 
or  similar  material.  It  is  true  the  glyc- 
erin in  them  keeps  them  from  drying, 
and  they  feel  as  hot  as  the  patient's 
skin  from  which  they  derive  heat,  but 
they  do  not,  unless  changed  with  the 
same  frequency  and  applied  at  the  same 
temperature,  produce  the  relief  of  dysp- 
nea and  apparently  lessen  the  intensity 
of  congestion  that  the  poultice  does. 
Moist  heat  is  required.  Counterirri- 
tants,  such  as  sinapisms  and  dry  heat, 
do  not  produce  the  same  effect.  Hot 
tub-baths,  if  used,  must  be  repeated 
about  every  two  hours.  The  bath 
should  last  for  from  five  to  ten  min- 
utes. The  patient  must  be  rapidly 
dried  and  put  quickly  in  a  warm  bed. 
The  baths  require  more  exertion  on  the 
part  of  the  patient  than  the  application 
of  poultices,  and  are  wearying  for  that 
reason. 

To  make  the  secretion  as  little  adhe- 
sive and,  therefore,  as  easily  dislodged 
as  possible,  patients  should  be  encour- 
aged to  drink  water  freely  and  prefer- 
ably hot  water.  The  inhalation  of  a 
moist,  warm  air  is  also  a  great  help. 
The  room  in  which  a  severe  case  of 
capillary  bronchitis  is  being  treated 
should  be  kept  at  a  temperature  of  70° 
to  72°  F.,  and  the  air  well  filled  with 
moisture  by  having  water  evaporated 
constantly  in  it.    At  the  same  time  the 


utmost  care  must  be  taken  to  keep  the 
air  fresh  and  clean.  In  all  except  the 
severe  cases  it  is  best  to  let  the  out- 
door air  in  freely,  but  temper  it  by  heat. 
It  will  be,  as  a  rule,  much  moister  than 
house  air.  A  temperature  of  68°  to 
70°  F,  is  sufficient,  except  when  poul- 
tices or  hot  baths  are  used. 

For  the  same  purposes  ammonium 
carbonate  and  chloride  can  be  used  as 
in  simple  bronchitis.  The  nauseant  ex- 
pectorants, such  as  ipecac,  squills,  tar- 
tar emetic,  and  apomorphine,  can  be 
given  in  small  doses,  but  it  must  be  re- 
membered that  they  increase  the  pa- 
tient's distaste  for  food  and  increase  a 
tendency  to  vomit  it,  which  the  cough- 
ing due  to  the  disease  also  often  pro- 
vokes. They,  moreover,  are  depressing, 
especially  if  used  in  efficient  doses. 
They  can  be  given  as  in  simple  bron- 
chitis. Apomorphine  is  best  given  in 
capsules  in  doses  of  34o  grain  (0.003 
Gm.)  every  two  to  four  hours.  Rarely 
is  it  desirable  to  provoke  vomiting  for 
the  purpose  of  emptying  the  air  pas- 
sages of  the  mucus  in  them.  If  a  pa- 
tient is  strong,  but  very  dyspneic  and 
cyanotic,  an  emetic  dose  of  the  sub- 
sulphate  of  mercury  can  be  given.  It 
will  promptly  produce  vomiting,  and 
with  the  least  general  depression. 
Often  in  this  way  breathing  can  be 
temporarily  greatly  helped.  This 
drug  must  not  be  given  often,  for  it 
will  then  irritate  the  stomach  and 
greatly  depress  the  patient. 

When  a  patient  grows  weary  because 
of  rapid  and  difficult  breathing,  the 
bronchi  are  emptied  less  perfectly  of 
the  secretion  in  them  by  coughing  and 
by  breathing.  It  is  then  desirable  to 
stimulate  these  acts.  Strychnine  is 
the  best  respiratory  stimulant.  Often 
it  must  be  given  in  full  doses,  as 
much  as  Yso  grain  (0.002  Gm.)  every 
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three  hours  or  even  two  hours.  An 
ahernate  shower  of  chest  and  back, 
with  cold  and  hot  water,  will  tempo- 
rarily stimulate  deep  and  forceful 
breathing-.  However,  this  is  disagree- 
able to  the  patient,  and  of  such 
temporary  advantage  that  it  is  rarely 
resorted  to,  and  then  only  in  ex- 
treme cases.  Inhalation  of  oxygen 
will  often  greatly  lessen  cyanosis  and 
the  feeling  of  distress  which  patients 
have.  When  used,  oxygen  should  be 
given  freely.  Under  its  influence  the 
blue  lips  and  finger-nails  may  become 
pink,  the  patient's  mind  may  seem 
more  clear  and  all  functions  more 
normal,  but  it  does  not  make  breath- 
ing deeper  or  stronger,  check  the 
secretions  accumulating  in  the  bron- 
chi, or  aid  in  their  expulsion.  There- 
fore, in  severe  cases,  in  spite  of  the 
inhalation  of  oxygen,  cyanosis  re- 
turns. Nevertheless,  it  often  con- 
tributes to  the  comfort  of  patients 
and  sometimes  tides  them  over  critical 
hours. 

In  this  disease  morphine  and  other 
hypnotics  should  only  be  used  in  the 
mildest  cases,  and  then  as  little  as  pos- 
sible, because  they  lessen  coughing  and 
the  depth  of  breathing,  thus  hastening 
the  development  of  cyanosis  or  inten- 
sifying it.  To  be  sure  they  may  make 
a  patient  sleep  when  wearied,  but  this 
is  not  always  a  benefit.  The  greatest 
discretion  must  be  exercised  in  their 
use,  and  in  severe  cases  in  which  they 
may  be  craved  they  must  not  be  used  at 
all. 

Congestion  of  the  bronchioles  and 
even  of  the  lungs  many  times  increases 
the  tension  of  the  pulmonary  arteries 
and  right  ventricles,  and,  therefore, 
leads  to  heart  weakness  and  dilatation. 
Moreover,  the  slight  variation  in  intra- 
thoracic pressure  due  to  shallow  breath- 


ing and  emphysema  also  hastens  and 
increases  venous  congestion.  When 
the  heart  is  thus  taxed  and  enfeebled 
its  condition  makes  the  congestion  of 
bronchioles  and  lungs  greater.  There- 
fore, it  is  of  importance  to  stimulate 
the  heart  when  it  flags.  Diffusible 
stimulants,  such  as  ammonium  carbo- 
nate and  camphor,  are  the  best.  The 
former  is  most  effective  when  given  in 
solution,  because  then  the  reflex  stimu- 
lation produced  by  irritating  the  mouth 
and  gullet  is  effective  as  well  as  the 
drug  when  absorbed  and  brought  in 
contact  with  the  central  nervous  sys- 
tem. A  simple  solution  of  ammonium 
carbonate  in  water  or  syrup,  or  the 
aromatic  spirits  of  ammonium,  may 
be  used.  These  are  also  often  needed 
at  the  same  time  as  expectorants. 
Their  effect  as  cardiac  stimulants  is 
very  transitory.  Therefore,  they  must 
be  given  often.  Camphor  can  be  ad- 
ministered hypodermically  when  dis- 
solved in  olive  oil  in  about  the  propor- 
tion of  1  to  10.  Alcohol  has  been 
used  as  a  cardiac  stimulant,  but  its 
effect  is  even  more  transitory  and  due 
almost,  if  not,  exclusively  to  a  reflex 
irritation  of  the  gullet.  If  often  re- 
peated or  given  in  considerable  quan- 
tity it  produces  its  anesthetic  effect, 
and  makes  breathing  slow  and  shallow, 
and  the  heart  beat  less  forcefully.  It 
is  not,  therefore,  a  good  or  reliable 
stimulant  under  these  circumstances. 

Cardiac  tonics,  such  as  digitalis  and 
strophanthus,  must  be  used  when  the 
pulse  becomes  quick  and  weak.  Such 
usual  therapeutic  doses  as  10  minims 
(0.6  c.c.)  of  the  tincture,  a  %  grain 
(0.15  Gm.)  of  the  extract  of  digitalis, 
or  Veo  grain  (0.001  Gm.)  of  digitalin, 
hypodermically,  may  be  sufficient,  but 
sometimes  half  or  even  twice  as  much 
is  needed  to  be  effective. 
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Veratrum  and  aconite,  recom- 
mended a  generation  ago,  must  be 
used  with  great  caution  and  only  in 
the  beginning  of  attacks  to  deplete 
the  congested  vessels.  They  are 
contraindicated  if  the  heart  is  weak 
or  if  its  enfeeblement  is  imminent. 
They  are  almost  discarded  today  in 
the  treatment  of  capillary  bronchitis. 
Sometimes  when  the  heart  is  dilated 
and  congestion  is  extreme  venesection 
gives  prompt  and  great  relief.  Its  use- 
fulness and  these  indications  for  its 
employment  must  not  be  forgotten. 

Fever,  though  high  for  a  few  hours 
each  day,  rarely  requires  special  treat- 
ment. Fresh  air  and  hydrotherapy 
are  the  best  means  for  its  control  if 
any  are  needed.  Antipyretic  drugs  do 
harm  because  they  lessen  the  oxygen- 
carrying  power  of  the  blood-corpus- 
cles, thus  increasing  cyanosis,  and 
lessen  normal  tissue  change  or  nutri- 
tion and  the  activity  of  organs  of 
elimination. 

This  is  not  true  of  the  salicylates, 
at  least  to  as  great  an  extent.  Many 
cases  of  subacute  capillary  bronchitis 
are  seen  in  which  the  disease  is  a  phase 
of  a  rheumatic  diathesis,  and  they  are 
greatly  helped  by  antirheumatic  reme- 
dies. Sodium  salicylate  may  be  given 
in  doses  of  15  grains  (1  Gm.)  or 
acetyl-salicylic  acid  in  doses  of  10 
grains  (0.6  Gm.)  every  four  to  six 
hours  to  such  patients  with  benefit. 

The  writer  gives  the  salicylates  in 
bronchial  inflammations  attributed  to 
uric  acid  irritation  or  rheumatism. 
They  fail,  however,  when  the  urinary 
acidity  is  low,  and,  as  the  effect  of 
dyspnea,  from  which  these  patients 
often  suffer,  is  to  increase  the  al- 
kalinity of  the  blood  and  lower  the 
acidity  of  the  urine,  it  follows  that 
the  salicylates  will  fail  when  dyspnea 
is  considerable  and  cardiac  dilatation 
is  beginning.     The  alkalies   are  then 


indicated,  but  only  in  sufficient  dosage 
to  render  the  urine  alkaline.  This 
often  brings  about  immediate  relief. 
Sodium  bicarbonate  is  given  in 
twentj'-four-hour  dosage  of  20  to  60 
grains  fl.S  to  4  Gm.)  for  a  child  and 
90  to  120  grains  (6  to  8  Gm.)  for  an 
adult.  It  should  not  be  combined 
with  drugs  which  raise  the  urinary 
acidity  or  which  act  as  a  precipitant 
of  uric  acid,  such  as  lime,  the  metals, 
or  their  salts,  or  even  the  chlorides, 
sulphates,  or  nitrates  of  the  alkalies. 
Ammonium  particularly  should  not 
be  given,  for  it  raises  the  urinary 
acidity,  while  its  urate  is  insoluble. 
Haig  (Brit.  Med.  Jour.,  vol.  i,  p.  1100, 
1908). 

The  writer  recommends  the  inter- 
nal use  of  ichthyol  in  cases  where 
ordinary  expectorant  mixtures  are  in- 
effective, especially  in  subacute  cases 
with  profuse  expectoration.  It  is 
preferably  given  in  solution  in  pep- 
permint water,  with  or  without  fluid- 
extract  of  licorice.  The  dose  is  S 
grains  (0.3  Gm.)  t.  i.  d.  It  is  partic- 
ularly effective  in  children  and  im- 
proves the  appetite.  Barnes  (Med. 
Rec,  Jan.  21,  1911). 

Acting  upon  the  suggestion  of 
Armstrong  and  Goodman,  the  writer 
has  employed  hexamethylenamine  in 
a  series  of  cases  of  common  colds 
and  in  patients  suffering  from  acute 
and  chronic  bronchitis,  and  recom- 
mends it  highly  in  these  conditions. 
It  should  be  given  in  large  doses  (10 
grains — 0.6  Gm.— dissolved  in  a  full 
glass  of  water,  given  four  times  daily 
for  three  to  seven  days,  and  then  dis- 
continued). In  the  ordinary  cold, 
treatment  with  hexainethj'lenamine 
shortens  the  stage  of  coryza  and 
greatly  modifies  or  entirely  prevents 
the  succeeding  bronchitis.  It  also 
acts  as  a  prophylactic  agent  against 
ensuing  infection  of  the  accessory 
nasal  sinuses.  Certain  cases  of 
chronic  bronchitis  respond  to  treat- 
ment by  this  remedy  with  a  gratifying 
alacrity,  while  others  do  not.  Van- 
derhoof  (Jour.  Amer.  Med.  Assoc, 
Feb.  3,  1912). 
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The  obtaining  of  the  causal  organ- 
ism in  a  pure  state  for  the  purpose 
of  preparing   a  bronchitis  vaccine  is 
often  a  matter  which  involves  trouble 
and  delay.     The   difficulty  is  largely 
due  to  the  fact  that  the  bronchial  se- 
cretion in  its  passage  from  the  lung 
to    the    sputum-pot    has    necessarily 
passed   through    the    mouth    and   be- 
come contaminated  with   the   organ- 
isms which  are  the  natural  inhabitants 
of  that  cavity.     These  mouth  organ- 
isms  are  often   numerous,   and  more 
often  than  not  present  a  much  more 
luxuriant  growth  upon  artificial  media 
than  do  the  lung  microbes  which  it  is 
the    special    object    of    the    vaccine 
therapist  to  cultivate. 

These  adventitious  microbes  may 
be  largely  or  entirely  eliminated  ah 
initio  by  making  use  of  the  following 
process. 

An    ordinary    tea-strainer    is    ster- 
ilized in   the   flame,  and  in  its  wire- 
mesh  cavity  is  placed  a  portion  of  the 
sputum  from   which   it  is   desired  to 
grow   the    offending    organism.     The 
strainer  is   then   held   under  the   tap 
and  a  stream  of  water  allowed  to  im- 
pinge forcibly  upon  the  sputum.    As, 
however,  the   average  watertap-  sup- 
plies too  large  a  volume  of  fluid  when 
much  pressure   is   turned  on,  it  is   a 
good  thing  to  fit  the  tap  with  a  short 
rubber  hose,  the   free   end   of  which 
can  either  be  fitted  with  a  glass  noz- 
zle of  reduced  size  or  else  constricted 
with  the  fingers  in  such  a  way  as  to 
diminish  the  volume  and  increase  the 
force   of   the   stream   of  water.     The 
mechanical  violence  of  the  water  will 
rapidly   peel    off  and   sweep   through 
the  meshes   of  the   strainer  the   out- 
ward salivary  wrappings  of  the  spu- 
tum   with     the    microbes     contained 
therein,   and   this   effect  will   also  be 
contributed  to  by  the  superior  solu- 
bility of  the  salivary  portion  to  that 
of     the     more     gelatinous     bronchial 
mucus.      This    washing   is    continued 
until  the  greater  part  of  the  original 
mass    has    been    driven    through    the 
strainer,     and     only     true     bronchial 
material  remains  behind.     This  rem- 
nant is  then  broken  up  with  a  sterile 


glass  rod,  and  cultures  are  taken  from 
its  central  parts  with  a  platinum 
needle  in  the  usual  manner. 

As  the  bacteria  of  tap-water  do  not 
grow  at  incubator  temperature  the 
subsequent  cultures  are  not  con- 
taminated by  them.  After  use  the 
strainer  can  be  disinfected  by  immer- 
sion in  a  dish  of  lysol  solution,  being 
afterward  washed  and  dried,  or  else 
it  may  be  held  in  a  retort-holder  and 
the  remains  of  the  sputum  burned 
away  by  the  application  of  the  Bun- 
sen  flame. 

By  means  of  this  simple  technique 
the  writer  has  sometimes  been  able 
to    obtain    the    first    culture    from    a 
specimen  of  sputum  in  so  pure  a  state 
that  the  desired  vaccine  could  be  pre- 
pared   forthwith    from    the    first    in- 
semination, without  the  necessity  for 
making  even  one  subculture.     W.  E. 
M.     Armstrong     (Lancet,     May     18, 
1912). 
The  strength  of  patients  with  capil- 
lary bronchitis  must  be  maintained  by 
careful    feeding.      The    disinclination 
for  food  which  the  disease  produces 
and  the  fever  which  accompanies  it 
and  the  exhaustion  caused  by  dyspnea 
and  coughing  produce  loss  of  flesh  and 
strength.      Digestion   is    impaired,    and 
too  much  food  will  cause  distress.     In 
planning  the  feeding  of  such  patients 
it  must  not  be  forgotten  that  distention 
of  the  stomach  or  intestines  or  conges- 
tion of  the  hver  will  greatly  interfere 
with  breathing,  which  is  made  difficult 
enough  by  the  trouble  within  the  thorax. 
Therefore,  the  intestines  should  be  emp- 
tied   when    treatment    is    first    begun. 
This  may  be  accomplished  by  a  dose 
of  castor  oil,  calomel,  or  a  saline  ca- 
thartic.    Such  a  dose  had  best  be  re- 
peated each  day  for  two  or  three.    That 
food  may  be  well  digested  it  should  be 
given  in  moderate  or  small  quantities, 
and,    when    least    relished    and    dysp- 
nea interferes  with  swallowing,  in  small 
quantities    very     frequently    repeated. 
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Milk  every  one  or  two  hours,  alone  or 
fortified  with  an  egg  beaten  into  it,  is 
the  best  under  these  circumstances. 
Malted  milk  and  similar  preparations 
can  be  used  as  a  substitute,  or  to  give 
variety.  Meat  broths,  though  they  con- 
tain little  nourishment,  often  whet  the 
appetite,  and  are  unobjectionable  if 
given  occasionally,  but  should  not  be 
depended  upon  wholly.  Eggs  can  be 
added  to  them,  or  somatose,  or  beef 
peptonoids,  and  the-  broths  can  thus  be 
made  more  nutritious.  Eggs,  raw,  soft, 
cooked,  or  made  into  custards,  can  also 
be  recommended  in  all  except  the 
severest  period  of  the  illness.  Gruels, 
if  they  do  not  cause  flatulence,  will  also 
be  found  useful.  Fruit  juices,  espe- 
cially orange  juice,  are  liked  by  patients, 
and  can  be  taken  with  pleasure  and 
benefit.  During  convalescence  and  in 
milder  cases  throughout  the  course  of 
the  disease,  soft  foods  or  finely  divided 
solids  can  be  eaten,  and  soon  there- 
after a  variety  of  simply  cooked  solid 
foods.  Care  must  be  taken  not  to 
overfeed  such  patients,  but  enough  must 
be  given  to  prevent  too  rapid  loss  of 
flesh  or  exhaustion. 

Regular  movements  of  the  bowels 
must  be  maintained  throughout  the  ill- 
ness. 

During  convalescence  great  care  must 
be  exercised  to  prevent  exposure  to 
cold,  or  an  aggravation  of  the  disease, 
or  a  relapse.  Warm  clothing  is  essen- 
tial. Fresh,  clean  air  is  also  essential. 
Overdoing  often  precipitates  a  relapse, 
and  so  does  overheating  or  indiscreet 
eating. 

After  a  severe  attack,  partly  to  avoid 
such  exposure  as  might  cause  the  dis- 
ease to  return,  but  chiefly  to  enable  the 
invalid  to  get  out  of  doors  into  the 
fresh  air  and  sunshine,  a  change  o£ 
climate  is  desirable.    In  midwinter  the 


best  climatic  conditions  are  found  with 
greatest  certainty  in  the  southwestern 
part  of  this  country  between  western 
Texas  and  southern  California.  Sun- 
shine and  at  least  in  the  daytime  an 
agreeable  temperature  can  be  counted 
on  in  Arizona  and  much  of  New  Mex- 
ico, and  with  a  little  less  certainty  in 
Texas  and  California.  The  Bahamas, 
the  southern  end  of  Florida,  and  the 
West  Indies  can  also  be  counted  on 
for  a  genial  air,  though  one  less  stimu- 
lating than  that  of  the  more  desert 
western  land. 

Those  who  have  had  at  annual  in- 
tervals several  attacks  should  be  taken 
to  such  climates  as  have  just  been  de- 
scribed, for  two  or  three  winters,  that 
they  may  outgrow  the  tendency  to  the 
disease  which  they  have  acquired. 

Treatment  of  Chronic  Bronchitis.— 
In  chronic  bronchitis,  to  prevent  ex- 
acerbations is  the  most  important  indi- 
cation for  treatment,  because  if  they 
can  be  averted  a  genuine  recovery  may 
be  etTected  or  at  least  a  comfortable 
existence.  On  the  other  hand,  each  ex- 
acerbation is  likely  to  leave  the  patient 
permanently  a  little  worse  than  before. 
To  accomplish  this  object  those  suffer- 
ing from  chronic  bronchitis  must  be 
shielded  from  inclement  weather.  To 
do  this  many  must  be  housed  during 
the  winter  and  spring.  Their  health  is 
usually  thereby  impaired,  though  they 
may  escape  severe  attacks  of  bronchitis, 
and  necessarily  their  usefulness  is  les- 
sened. When  housed  it  is  essential  that 
they  shall  not  be  exposed  to  infection 
by  the  Bacillus  tuberculosis,  which  will 
readily  invade  those  who  have  chronic 
bronchitis.  Moreover,  if  when  housed 
they  must  breathe  dust-laden  or  gas- 
laden  air,  their  disease  will  be  ag- 
gravated. It  is  by  all  means  better  for 
these  invalids  to  move  to  a  climate 
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■where  they  will  he  exposed  to  sudden 
and  violent  changes  of  weather  as  in- 
frequently as  possible.  The  milder 
cases  often  do  well  wdiere  the  air  in 
winter  is  dry  and  cold,  provided  they 
do  not  spend  too  much  time  in  hot 
houses,  especially  if  this  is  wdiere  the 
snow  leaA"es  the  ground  quickh^  in  the 
spring-  and  does  not  keep  it  wet  for 
weeks,  and  consequently  the  air  above 
it  damp.  Such  climatic  conditions  can 
be  found  in  many  places  in  the  Rocky 
IMountains.  At  altitudes  of  3000  to 
8000  feet  the  dry  air  quickly  takes  up 
moisture,  and  snow  seems  to  almost 
evaporate  into  it  rather  than  soak  into 
the  ground.  In  such  a  dry  air  cold  is 
not  felt  so  keenly  as  it  is  in  one  laden 
with  moisture.  Moreover,  exudates  are 
more  rapidly  removed  from  inflamed 
tissues  in  such  a  climate.  In  propor- 
tion as  the  air  is  rarefied  it  is  stimulat- 
ing and  tonic  in  its  qualities.  Hov/- 
ever,  those  who  are  quite  dyspneic  are 
uncomfortable  at  such  altitudes,  for 
they  cannot  get  oxygen  enough  into 
their  lungs  to  satisfy  them,  and  they 
must  go  to  other  climates  at  low  alti- 
tudes. Moreover,  those  who  are  feeble 
and,  therefore,  not  able  to  stand  cold 
well  will  do  better  in  a  warmer  climate. 
The  last  do  well  in  the  southwest,  espe- 
cially during  the  winter.  Those  of 
them  who  must  seek  a  permanent  resi- 
dence find  southern  California  or  mod- 
erate elevations  in  New  Mexico  and 
Arizona  best  suited  to  their  needs. 
Especially  are  those  wdio  have  an  ex- 
cessive secretion  of  mucus  or  mucopus 
in  their  bronchi  helped  in  this  climate, 
for  its  dry  air  hastens  the  absorption 
of  the  secretions  and  prevents  them,  its 
equability  lessens  danger  of  exacerba- 
tions, and  its  continuous  sunshine  and 
warmth  invites  to  a  health-giving  life 
out    of    doors.      However,   those    who 


have  dry  bronchitis  or  suffer  from 
severe  paroxysms  of  coughing  accom- 
panied by  very  moderate  ex])ectoration 
are  usually  more  comfortable  at  the 
seashore  or  on  the  water,  and  during 
the  winter  in  the  tropics  or  semitropics. 
The  moist,  equable,  and  stimulating  air 
of  the  ocean  makes  coughing  easier 
and  less  frequent.  Florida,  the  Baha- 
mas, and  West  Indies  are  favorable 
places  for  them  in  winter. 

Those  wdio  migrate  in  the  winter 
from  the  North  to  more  salubrious  cli- 
mates must  be  careful  not  to  return 
too  early  in  the  spring.  T  herefore,  they 
must  often  stay  at  intermediate  points, 
such  as  Asheville  or  Hot  Springs,  Vir- 
ginia, for  a  time. 

Patients  having  chronic  bronchitis 
should  protect  themselves  b}''  warm 
clothing  at  all  seasons.  Sometimes 
they  need  iron  or  other  tonics  to  im- 
prove their  general  health  so  that  they 
can  become  comparatively  resistant. 
Codliver  oil  often  helps  children,  and 
frequently  is  taken  by  them  advan- 
tageously from  fall  to  spring. 

The  so-called  morning  bath  helps  to 
accustom  one  to  exposure  to  cold  and 
wet,  and  makes  one  more  resistant  to 
them.  This  is,  properly  speaking,  an 
exercise  rather  than  a  bath.  The  skin 
over  the  body  should  be  momentarily 
chilled  by  emersion  of  the  body  in 
water  at  the  temperature  of  the  room 
or  a  little  colder,  or,  what  is  better,  sub- 
jected to  a  shower  of  the  same  tem- 
perature for  a  moment.  This  must 
be  followed  by  vigorous  rubbing  with 
a  coarse,  dry  towel  so  as  to  quickly 
make  the  skin  pink  and  warm.  The 
shower  hastens  this  reaction  because 
the  fine  jets  pound  the  skin  and  excite 
in  it  a  more  vigorous  circulation.  The 
sudden  contact  of  cold  water  with  the 
skin   causes   for  a  moment   deeper  in- 
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spirations,  and  the  exercise  of  rubbing 
maintains  them.  This  mode  of  treat- 
ment is  adapted  to  mild  cases  in  periods 
of  remission,  but  not  to  periods  of  ex- 
acerbation and  rarely  to  severe  cases. 
The  following-  formula  is  useful  in 
many  cases : — 

R.  Potassium  iodide   ...    10  Gm.   (2>^  drs.). 
Potassium   acetate    ..    30  Gm.  (1  oz.). 
Syr.  yerha  santa, 

q.  s.  ad   120  Gm.  (4oz.). 

Give  1  teaspoonful  in  water  three  or  four 
times  daily. 

Three  drugs  have  a  specific  action 
on  the  epithelial  and  glandular  tis- 
sues; they  are  potassium  iodide,  bal- 
sam of  Peru,  and  turpentine.  Of 
these  the  balsam  of  Peru  is  the  most 
efficacious  and  the  most  generally 
applicable.  When  the  expectoration 
is  already  free,  balsam  should  be 
given  in  doses  of  10  to  20  minims 
(0.6  to  1.25  c.c),  given  disguised  in  an 
emulsion.  If  the  expectoration  is 
scanty  and  difficult  to  expel,  begin 
with  5  to  8  grains  (0.3  to  0.5  Gm.)  of 
.potassium  iodide.  Having  obtained  a 
free  expectoration,  this  is  followed  up 
wath  the  balsam  of  Peru.  Auld  (Brit. 
Med.  Jour.,  Feb.  15,  1908). 

To  mitigate  the  discomforts  which  a 
severe  cough  accompanied  by  a  scant 
expectorate  causes,  the  carbonate  and 
chloride  of  ammonium  can  be  given 
or  alkalies,  such  as  the  acetate  or 
citrate  of  potassium.  The  latter  are 
useful  expectorants.  They  can  be  given 
in  hot  water  or  milk  with  increased 
advantage.  The  carbonate  of  ammo- 
nium can  often  be  best  given  when  the 
secretions  are  especially  scant,  in  small, 
but  frequently  repeated  doses.  For 
instance,  in  doses  of  2j/2  grains  (0.15 
Gm.)  every  two  hours.  Especially  in 
such  cases  is  the  cough  apt  to  be 
severe  and  exhausting  in  the  morning. 
A  hot  nutritious  drink,  such  as  milk  or 
cocoa,  and  an  alkaline  expectorant  given 
as  soon  as  the  patient  awakes  are  par- 


ticularly comforting.  When  coughing 
is  severe  at  night,  and  especially  when 
a  recumbent  posture  is  taken,  an  ano- 
dyne may  be  required,  such  as  a  dose 
of  codeine,  or  morphine,  or,  if  the 
cough  is  very  persistent  and  somewhat 
paroxysmal  in  character,  chloral.  It 
is  best  to  give  anodynes  infrequently 
and  only  when  symptoms  are  urgent, 
for  the  disease  is  so  chronic  that  the 
habit  of  taking  them  is  easily  ac- 
quired. ]\Ioreover,  they  are  apt  to 
lessen  appetite,  produce  constipation, 
and  often  disturb  digestion.  There- 
fore, a  full  dose  given  when  it  is  most 
needed  is  better  than  to  administer  it 
more  continuously. 

The  iodide  of  potassium  or  sodium 
is  an  efficient  expectorant  and  often 
seems  to  stimulate  the  absorption  of 
cellular  and  serous  exudates  from  the 
tissues.  It  is  also  found  useful  in 
many  of  the  cases  of  chronic  bron- 
chitis complicated  by  asthma.  Occa- 
sionally it  provokes  a  coryza,  which 
increases  the  patient's  discomfort. 
Many  times  iodides  can  be  given  ad- 
vantageously for  weeks  or  months. 
The  sodium  salt  is  then  to  be  pre- 
ferred because  it  is  less  irritating  to 
the  stomach. 

At  some  sulphur  springs  bronchitis 
is  treated  by  a  stay  of  an  hour  or  rnore 
each  day  in  a  room  filled  with  the 
vapor  of  the  sulphur  water.  The 
moist  air  makes  coughing  easier  and 
less  frequent,  and  the  sulphur  lessens 
the  formation  of  mucus  and  pus. 

The  sulphur  waters  may  be  put,  as 
to  their  value  in  non-specific  bron- 
chial catarrhs,  in  the  following  de- 
scending order  of  efficacy:  (o)  warm 
sulphur  waters;  (&)  cold  sodium  sul- 
phide waters;  (c)  warm  calcium  sul- 
phide; {d)  cold  calcium  sulphide. 
They  are  of  greatest  benefit  in 
lymphatic  subjects,  and  also  in  her- 
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petic    conditions    to    which    broncliial  R-   01.   tcrchinth'mcc    10  Grn.  (2j^  drs.). 

catarrh     is     somewhat     allied.       The  Syr.  Tolutana  120  Cm.  (4oz.). 

chloride  waters  have  a  similar  action,  Give  1  tcaspoonful  in  water  three  or  four 

while    the    bicarbonated    waters    act  times  daily. 

more   on   the   blood   than   the   Kaiiph  t-i  •  .               i            i.  .           .   • 

jnuic           ui><-    u  WW      L                    J     f  Thirty  capsules  each  to  contam: — 

and  increase  the  nutrition.     A  small  .                                  f\i  n        re         ^ 

,        ,  .            ,   ,                ^  I>  Giiaiacol    0.3  Gm.   (5  grs.). 

number    of    calcium-sulphate    waters 

.              ,  Ext.  gnndcl.  rob.   ...    0.2  Gm.   (3  grs.). 

are    useful    in    nervous    patients    who  r  d  ' 

cannot  tolerate  the  sulphides     Lastly,  J^J^^''^^ ^^  ^^^^  ^ ^2  Gm.   (Va  gr.). 

there     is     a     class     of     indeterminate 

waters,    whose    beneficial    action    on  Take  1  four  times  daily. 

laryngeal    and    bronchial    catarrhs    is  The    writer    has    used    ichthyol    in 

quite  out  of  proportion  to  the  weak-  many  cases   of  chronic  bronchitis   in 

ness    of   their    solution.     These   may  children  and  has  had  remarkable  suc- 

owe  their  action  to  electric  and  radio-  cess.     The  following  is   found  to  be 

active    properties.       Cazaux     (Treat-  a  good  combination: — 

ment,  Aug.,  1906).  j^  Ichthyol gr.  xxxij   (2.1  Gm.). 

.      .  Glycerini, 

Steam  vapor  is  more  frequently  m-  Syrup  aurantii, 

haled    at    home    from    an    atomizer  aa  5s_s(2Gm). 

.                                    jj.  .            r  AqucE.. q.s.  ad  Bij    (60  c.c). 

or    steam    inhaler.      The    addition    of  ^     ^.^^      ^^^    teaspoonful    three 

mild  antiseptic,  balsamic  preparations  times  a  day,  after  meals, 

lessens    suppuration    and    the    forma-  it  is  often  found  that  the  first  dose 

tion     of     mucus.       Those     most     fre-  nauseates,  but  later  the  child  acquires 

quentlv    employed    are   tar,    creosote,  ^  taste   for   ichthyol    although   chil- 

^            '       ,                     •                 1    V           •  dren  under  1  year  seldom  take  it  well. 

eucalyptol,   turpentme,    and   benzoin.  j^   ^^^^^^   ^^   ^.^^^   ^^^^^  ^^^,^   ^^ 

Such  treatment  is  advantageous  with  ^^,^^^  ^^e  disagreeable  taste;  increas- 

indicatioiis    already    mentioned.  ing  doses  are  not  necessary  for  good 

The  same  remedies  are  often  given  results.     W.   B.  Jennings   (St.   Louis 

by   the   mouth,    especially   to    change   a  Med.  and  Surg.  Jour.,  April,  1902). 

purulent  expectorate  into  a  mucous  one,  Case   in   a   girl   of   13,   with  bron- 

,                  .         ^  chitis,  of  SIX  years    duration,  follow- 

or  to  dimmish  the  quantity  of  an  excess-  .                  .                     ■  a     -^u  a 

wi  tvj  vaiiiii     Oil          ^             J           ^  jj^g.  pertussis,  accompanied  with  dysp- 

ive  expectorate,  or  to  lessen  its  fetor.  ^^^^^  bloody  expectoration,  and  spas- 

The  most  effective  for  the  accomplish-  modic,  violent  coughing,  which  failed 

ment  of  the  two  first  indications  is  tur-  to  improve  on  any  treatment,  includ- 

pentine,  and  next  in  efficiency  in  about  i".?  morphine,  potassium  iodide,  creo- 

.                   ,                     .,       ,            .  sote,  belladonna,  ipecac,  sodium  ben- 

the  order  named  are  copaiba,  benzoin,  .      t,          r             ^        cu 

Liic  uiiaci  liaiiK^'j.  a.  V-       j^          ,                   7  zoate,    bromoform,    etc.      She    grew 

and  creosote.     For  the  last  indication  v^rorse  and  had  an  attack  of  hemop- 

creosote,     guaiacol,     eucalyptol,     and  tysis.     Then  powdered  ichthyol  was 

turpentine      are      to      be      preferred.  given,  15  grains  (1  Gm.)  a  day.    The 

-T^             4--          ,,^^     u^     Kocf     m'irfiri     in  eflfcct  was  marvclous.     Cough  and  ex- 

Turpentme     can     be     best    given    m  .       ,     ,     ,.                j        -ji 

'^  .                 .                  .                .           ,  pectoration  both  disappeared  rapidly 

emulsion,  or  m  capsules,  or  m  solu-  ^^^   ^^^   ^^.^^^^  recovered.     H.   De 

tion  in  S^^rup  of  Tolu.     The  dose  is  5  gj-un    (Jour,   des  praticiens,   Nov.  29, 

minims   (0.3  c.c.)   or  less  four  to  six  1902). 

times  daily.     The  tincture  of  benzoin  The   excessive    fetor  of   some   sputa 

is  an  eligible  preparation  for  its  ad-  can  be  lessened  by  keeping  the  air  in 

ministration.     Guaiacol,  creosote,  and  the  bronchi   filled   with   a  volatile  bal- 

eucalyptus     oil     can     be     given     in  samic  preparation,  such  as  eucalyptol, 

capsules  most  comfortably.  or  creosote,  or  benzoin.    This  is  best 
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accomplished  by  having  the  patient 
wear  continuously,  or,  at  least,  most 
of  the  time,  a  respirator  which  will  fit 
over  his  nose  and  mouth  and  strain 
all  the  air  inhaled  through  cotton  or 
porous  cloth  saturated  with  the  anti- 
septic which  may  be  chosen. 

The  writer  has  for  several  years 
made  use  of  intramuscular  injections 
of  menthol  and  eucalyptol  in  the 
treatment  of  various  bronchial  and 
pulmonary  conditions.  He  finds  them 
very  effective  ir  bronchitis  and  gan- 
grene of  the  lung,  as  well  as  in  many 
cases  of  pulmonary  tuberculosis.  The 
formula  generally  used  is  as  follows: 
Menthol,  10  Gm.  {2y2  drams);  euca- 
lyptol, 20  Gm.  (5  drams);  castor  oil, 
100  Gm.  (3|i  ounces).  Menthol  may 
also  be  given  alone  in  the  proportion 
of  1  part  to  3  parts  of  castor  oil.  At 
first,  injections  of  2  c.c.  (32  minims) 
of  the  solution  are  given  three  or 
four  times  weekly.  Later  the  strength 
of  the  preparation  is  doubled  and  the 
number  of  injections  reduced  to  two 
a  week.  The  duration  of  the  treat- 
ment naturally  varies  in  different 
cases.  In  general,  a  course  of  injec- 
tions covering  four  to  eight  weeks 
was  found  to  give  excellent  results. 
Max  Berliner  (Berl.  klin.  Woch., 
May  23,  1910). 

The  writer  recommends  the  dis- 
tribution about  the  room,  in  which 
is  a  patient  with  chronic  bronchitis 
and  copious  expectoration,  of  5  or  b 
pieces  of  filter  paper  which  have  been 
soaked  in 

R  Menthol, 

Eucalyptol  aa  Sij  (8  Gm.) 

Oil  of  turpentine, 

Spirit  of  juniper, 

aa  3v  (20  Gm.) . 

M. 

After   a    short    time    the    abundant 

secretion  dries  up.    Bulling  (N.  Y.  Med. 

Jour.,  Dec.  30,  1911). 

The  inhalation  of  compressed  air  and 

exhalation  into  rarefied  air  are  resorted 

to  seldom,  for  the  necessary  apparatus 

is  not  to  be  found  everywhere,  although 

it  is  most  useful  in  selected  cases.     By 


means  of  the  pneumatic  cabinet  or  sim- 
ilar contrivances  air  is  forced  in  and 
out  of  the  bronchi  forcefully,  and  the 
secretions  in  them  dislodged  and  swept 
out.  A  patient  in  a  pneumatic  cabinet 
will  often  expectorate  during  a  few 
minutes  more  than  he  ordinarily  will  in 
twenty-four  hours  or  longer.  This 
mode  of  treatment  is  also  useful  for 
the  relief  of  emphysema.  As  just  ex- 
plained, it  helps  to  remove  the  cause  of 
emphysema,  but  also  by  subjecting  the 
mucous  membrane  of  the  bronchi  and 
lung-tissue  to  intermittent  pressure  it 
stimulates  the  absorption  of  exudates 
by  the  lymphatics.  The  distended  al- 
veoli are  gradually  emptied,  and  later 
forcefully  filled  and  emptied,  which 
helps  to  re-establish  their  natural  elas- 
ticity. Breathing  exercises,  system- 
atically and  persistently  carried  on, 
help  to  accomplish  the  same  results, 
but  more  slowly  and  less  perfectly. 
And  if  emphysema  is  not  too  great  a 
residence  in  a  rarefied  air,  such  as  can 
be  found  at  elevations  of  4000  to  6000 
feet,  will  help,  because  forceful 
breathing  will  be  compulsory  and  the 
dry  air  will  help  to  remove  the  liquid 
exudates  within  the  bronchial  tubes. 

All  expectorants  whose  utility  are 
unquestioned  have  more  or  less  un- 
pleasant after-effects.  The  method- 
ically practised  deepening  of  the 
respiration  is  not  only  the  most  cer- 
tain, but  also  the  only  entirely  harm- 
less expectorant.  Knopf  (Berl.  klin. 
Woch.,  June  22,  1908). 

In  bronchitis  associated  with  car- 
diac insufficiency,  the  influence  of  the 
pneumatic  cabinet,  i.e.,  of  compressed 
air,  is  to  promote  the  respiration;  the 
diaphragm  descends  deeper,  the  lungs 
expand,  the  walls  of  the  bronchi 
spread  apart,  and  the  mucus  clinging 
to  them  is  carried  out  by  the  more 
vigorous  respiration.  The  best  re- 
sults were  obtained  with  chronic 
bronchial  catarrh  without  much  fluid 
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secretion.  Even  with  a  weak  heart 
musculature  the  blood-pressure  does 
not  drop  in  the  cabinet,  confirming 
the  harmlessness  of  the  method  in 
uncomplicated  cases  of  bronchitis  in 
which  cardiac  insufficiency  exists. 
Samter  (Berl.  klin.  Woch.,  May  20, 
1910). 

The  writer  has  found  dry  hot  air 
useful  in  simple  chronic  catarrhal  in- 
flammation of  the  larynx  and  bron- 
chi; it  is  less  effective  in  emphysema 
bronchitis  and  bronchiectasia,  and  is 
unreliable  in  tuberculous  pulmonary 
and  laryngeal  processes.  The  pa- 
tients inhale  the  superheated  air 
through  a  tube  with  removable  glass 
mouthpiece;  the  air  is  filtered  through 
cotton,  dried  by  passing  through  cal- 
cium chloride  and  heated  in  a  small 
chamber  inside  a  large  asbestos- 
coated  stove  heated  by  gas  or  elec- 
tricity. A  thermometer  is  mounted 
in  the  tube  near  the  mouth.  The  pa- 
tients experience  great  relief  from 
the  dry  hot  air  thus  inhaled  through 
the  mouth  and  expelled  through  the 
nose  and  cure  followed  in  many 
cases.  Schmidt  (Therapie  der  Ge- 
genwart,  Jan.,  1911). 

During  periods  of  remission  patients 
should  be  fed  so  as  to  maintain  strength. 
It  is  not  advantageous  for  patients  to 
be  burdened  with  flesh.  Indeed,  this 
condition  makes  breathing  more  diffi- 
cult, coughing  less  effective,  and  the 
heart  more  easily  weakened  or  ex- 
hausted. During  exacerbations  they 
must  be  fed  as  those  having  acute  bron- 
chitis. When  there  is  hectic  fever  in 
purulent  or  putrid  bronchitis  food  must 
be  given  as  generously,  but  in  as  easily 
digested  a  form,  as  possible  to  sustain 
strength,  which  the  fever  is  sapping. 
Such  cases  must  be  kept  at  rest  in  bed, 
and,  if  possible,  in  fresh,  cool,  and  clean 
air. 

The  treatment  of  chronic  bronchitis 
taxes  the  skill  of  every  clinician  to  the 
utmost.  If  the  disease  has  not  been  of 
long  standing  and  can  be  well  treated. 


under  favorable  circumstances  genuine 
recovery  may  be  effected.  Many  cases 
can  be  kept  from  growing  worse  by 
good  care.  In  few  is  it  the  immediate 
cause  of  death.  Complications  such  as 
tuberculosis,  pneumonia,  and  la  grippe 
are  easily  superimposed  upon  bron- 
chitis, and  are  then  common  causes  of 
death.  Purulent  and  fetid  bronchitis 
are  uncommon,  but  are  usually  fatal. 

Incandescent-light  baths,  by  pro- 
moting diaphoresis  and  stimulating 
the  bronchial  glands,  have  been 
recommended  in  cases  in  which  com- 
plications have  not  as  yet  arisen. 

Kellogg's  incandescent-light  baths 
have  first  made  it  possible  to  induce 
energetic  diaphoresis  without  the 
slightest  inconvenience  or  annoyance 
to  the  patient.  The  writer  has 
found  this  technique  of  the  greatest 
benefit  in  chronic  bronchitis,  espe- 
cially the  dry  form,  without  secre- 
tion. He  warns  expressly  that  it  is 
suited  only  for  the  primary  cases,  and 
that  they  must  be  carefully  differen- 
tiated for  the  purpose.  He  knows  of 
no  other  treatment  for  bronchial 
asthma  which  gives  such  good  re- 
sults as  a  few  weeks  of  this  tech- 
nique, as  his  experience  has  demon- 
strated in  15  cases  with  no  recur- 
rences to  data.  In  2  other  cases  only 
transient  benefit  was  obtained.  Any 
sweating  procedures  may  prove  bene- 
ficial, but  the  incandescent  bath  evi- 
dently acts  not  only  on  the  sweat 
glands,  but  on  others  and  on  the  epi- 
thelium of  the  bronchial  mucosa. 
This  action  may  be  supplemented  by 
the  increased  elimJnation  in  the 
sweat  and  secretions,  by  the  hyper- 
emia induced  in  the  skin,  and  by  the 
influence  on  the  general  circulation — 
all  of  which  help  to  explain  the  per- 
manent favorable  influence.  Striim- 
pell  (Jour.  Amer.  Med.  Assoc,  from 
Med.  Klinik,  July  26,  1908). 

The  X-rays  have  been  found  effi- 
cacious in  a  number  of  cases,  but  the 
exposure  must  be  carefully  adjusted 
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to    the   needs    and    resistance    of   the 

case. 

In  a  case  of  chronic  bronchitis  sub- 
mitted to  the  X-rays  the  writer  ob- 
tained a  complete  cessation  of  expec- 
toration during  the  evening  of  the 
day  of  the  exposure.  The  other 
symptoms  also  were  ameliorated,  and 
after  about  five  weeks  the  dyspnea 
had  wholly  disappeared  and  the  pa- 
tient expectorated  less  in  a  week  than 
he  had  previously  raised  in  a  day. 
In  a  number  of  others  systematic 
employment  of  the  rays  led  to  the 
following  results:  Seven  bronchitic 
patients  were  treated,  and  it  was 
found  that  exposures  of  from  six  to 
fifteen  minutes  sufficed  to  produce 
the  desired  result.  Both  sides  of  the 
chest  were  exposed,  save  when  the 
bronchitis  was  unilateral.  In  chronic 
bronchitis  the  good  effects  of  radio- 
therapy are  almost  immediately  evi- 
dent, and  persist  for  as  long  as  two 
or  three  months  in  some  patients.  T. 
Schilling  (Semaine  med.,  Nu.  38,  S. 
451,  1906). 

Vaccine  therapy  (see  also  article  on 
Bacterial  Vaccines,  this  volume)  has 
likewise  been  praised,  but  the  number 
of  cases  reported  in  which  it  has  been 
tried  has  been  too  few  to  warrant  an 
opinion  as  to  its  actual  value. 

The  writer  tried  autogenous  vac- 
cines with  marked  success  in  5  cases 
(selected  from  a  larger  number)  of 
chronic  or  recurring  acute  bron- 
chitis. The  organism  responsible 
was  determined  by  making  cultures 
from  sputum  obtained  after  cleansing 
mouth  with  sterile  water.  The 
dosage  of  vaccine  and  the  interval 
between  doses  were  decided  by  clin- 
ical records  of  symptoms  and  tem- 
perature. The  proper  dose  induces 
the  sense  of  well-being,  less  cough 
and  expectoration,  or  lowers  or 
diminishes  fluctuations  of  tempera- 
ture. Administration  by  the  mouth 
was  effective  when  the  stomach  was 
healthy.  The  dose  was  taken  in  nor- 
mal saline  and  on  an  empty  stomach. 
The  duration  of  the  treatment  was  a 


few  weeks  to  twelve  or  eighteen 
months.  Latham  (Practitioner,  Dec, 
1910). 

[In  asthenic  cases,  even  when  emphy- 
sema is  present,  strychnine  is  quite 
effective  when  given  in  %o-grain  (0.0016 
Gm.)  doses  after  meals.  As  it  stimulates 
the  vasculocardiac  tone,  more  blood  is 
driven  through  the  lungs  and  oxidation  is 
improved,  while  the  nutrition  of  the  body 
at  large,  and  of  the  bronchial  mucosa  in 
particular,  is  correspondingly  favored. 
Inhalations  of  pure  oxygen  and  an  out-of- 
door  life  aid  materially  the  curative  proc- 
ess. The  "expectorants,"  apomorphine, 
tartar  emetic,  ipecac,  etc.,  and  opiates  are 
more  hurtful  than  beneficial.  An  impor- 
tant feature  of  these  cases  is  the  preserva- 
tion of  the  blood's  alkalinity;  ammonium 
carbonate  and  the  measures  indicated  for 
this  purpose  are  indicated  in  the  catarrhal 
form. 

Both  in  senile  and  in  gouty  cases,  potas- 
sium iodide  in  S-grain  (0.3  Gm.)  doses  in 
a  glassful  of  water  immediately  after 
meals,  very  gradually  increased  until  10 
grains  (0.65  Gm.)  are  taken  three  times  a 
day,  often  procures  striking  results. 

Small  doses  (1  grain — 0.065  Gm.)  of  thy- 
roid gland,  taken  also  three  times  a  day, 
are  more  active  in  some  cases.  Digitalin 
is  another  valuable  remedy  in  such  cases, 
but  in  larger  doses  than  those  generally 
prescribed,  especially  when  cardiac  dilata- 
tion is  present.  Beginning  with  Yio  grain 
(0.0064  Gm.)  after  meals,  it  should  be  very 
slowly  increased  until  J4  grain  (0.0162 
Gm.)  is  taken,  carefully  watching  the  case; 
if  the  patient  complains  of  a  feeling  of 
constriction  about  the  chest,  the  dose 
should  be  reduced.  When  the  pulse  is 
flabby  and  the  skin  hypothermic,  the  pa- 
tient being  very  sensitive  to  cold,  quinine 
hydrochlorate  in  3-grain  (0.2  Gm.)  doses 
after  meals  is  useful,  especially  when 
given  with  potassium  iodide,  without,  how- 
ever, exceeding  the  5-grain  (0.3  Gm.) 
doses  of  the  latter.     Ed.] 

BRONCHIECTASIS. 

Bronchiectasis,  or  dilatation  of  a 
bronchus  or  bronchiole,  is  always 
secondary  to  chronic  disease  of  the 
bronchi    and    lungs.      Chronic    bron- 


BRONCHITIS   AND    BRONCHIECTASIS    (N.    S.    DAVIS,   Jr.). 


669 


chitis  is  its  most  comnuMi  cause; 
peribronchitis,  pulmonary  sclerosis 
or  chronic  pneumonia,  tuberculosis, 
pleurisy,  and  emphysema  are  other 
conditions  in  which  it  often  arises. 

SYMPTOMS.  — The  symptoms  of 
bronchiectasis  are  those  of  a  cavity  or 
of  cavities  superimposed  on  those  of 
one  of  the  diseases  which  are  compli- 
cated by  it.  Small  cavities  cannot  be 
detected  by  physical  examination.  The 
secretions  in  them  are"  often  expelled, 
periodically  b}^  coughing.  This  is  espe- 
cially apt  to  be  the  case  if  a  cavity  is 
large  and  the  secretion  is  thin  or  serous. 
Sometimes  a  cavity  can  be  best  emptied 
by  lying  upon  one  side  or  in  a  particu- 
lar position,  because  it  is  best  drained 
in  this  way.  Cavities,  when  empty  and 
large,  produce  areas  of  resonance,  and 
over  them  the  respiratory  sounds  are 
bronchial  or  cavernous.  More  fre- 
quently over  them  bubbling  rales  are 
heard  constantly  or  often.  If  a  cavity 
is  filled  with  fluid  or  nearly  so  it  will 
produce  an  area  of  dullness,  over  which 
coarse,  moist  rales  will  be  heard.  Fre- 
quently these  latter  signs  will  be  de- 
tectable when  a  patient  first  awakes, 
and  will  gradually  disappear  and  be  re- 
placed by  those  of  an  empty  cavity 
when  coughing  has  lasted  long  enough 
to  clear  it  of  what  has  accumulated 
during  sleep.  In  tuberculosis  it  is 
rarely  possible  to  determine  by  clinical 
examination  whether  we  have  to  do 
with  a  tubercular  cavity  or  bronchiec- 
tasis. Elastic  fibers  in  the  sputa,  espe- 
cially su,ch  as  exhibit  the  shape  or  con- 
tour of  alveoli,  are  not  uncommon 
when  it  comes  from  tubercular  cavities, 
and  equally  rare  when  there  is  bron- 
chiectasis. However,  they  may  be  seen 
when  ulceration  takes  place  in  either. 

In    children    mild    forms    of    bron- 
chiectasis   may    exist    which    seldom 


cause  symptoms;  weeks  and  months 
may  pass  before  any  functional  dis- 
turbances can  be  observed.  The 
bronchiectasis  thus  escapes  detection 
until  some  casual  infection  of  the  air 
passages  above  extends  to  the  dilated 
bronchial  tubes.  General  symptoms 
then  rapidly  develop,  sometimes  seri- 
ous, with  peribronchial  and  pulmo- 
nary disturbances  and  signs  as  of 
cavity  formations.  These  local  phe- 
nomena may  prove  misleading,  but, 
correctly  interpreted,  they  clear  up 
the  diagnosis.  The  fever  is  often 
high,  with  a  wide  range,  the  pulse 
rapid,  and  there  may  be  a  distressing 
cough,  especially  when  the  tempera- 
ture runs  up.  The  sputum  is  purulent, 
but  not  fetid  as  in  adults,  and  the 
dyspnea  is  generally  moderate.  The 
chest  may  be  retracted  on  one  side 
and  the  wall  less  movable,  with  im- 
paired resonance  or  actual  dullness 
over  the  lesion.  In  the  intervals 
between  the  exacerbations  of  the 
catarrh  the  rales  may  subside,  but 
the  cough  arouses  them  again.  The 
younger  the  child,  the  greater  the 
chance  of  recovery;  but  every  catar- 
rhal affection  retards  this  and  in- 
creases the  tendency  to  sclerosis  of 
the  lungs.  Such  children  should  be 
guarded  carefully  and  particularly 
shielded  from  contact  with  tuber- 
culosis. Differentiation  from  estab- 
lished tuberculosis  is  often  difficult, 
but  the  overrapid  development  of 
signs  of  a  cavity,  their  location  at  the 
base  of  the  lung,  and  absence  of 
tubercle  bacilli  in  the  sputum,  to- 
gether with  the  antecedents,  should 
suggest  bronchiectasis.  V.  Hutinel 
(Jour.  Amer.  Med.  Assoc,  from 
Presse  medicale,  Feb.  18,  1911). 

If  well  drained  a  bronchial  dilatation 
may  remain  open  and  undergo  little 
change  for  years.  If  obstructed  it  may 
be  converted  into  a  cyst,  and  later  its 
liquid  contents  absorbed  and  solid  con- 
tents converted  into  cheesy  or  calcare- 
ous matter.  Bronchiectases  sometimes 
contract,  especially  when  they  are  thus 
obliterated,  or  when  increased  air-pres- 


670 


BRONCHITIS   ANE)    BRONCHIECTASIS    (N.    S.    DAVIS,  Jr.). 


sure  in  them  ceases,  because  coughing 
is  less  frequent  and  severe  or  has  dis- 
appeared, or  when  secretions  cease  to 
distend  them.  Although  subject  to 
these  changes,  a  dilated  bronchus  never 
becomes  normal. 

PATHOLOGY.  —  Dilatations  of 
one  or  more  bronchi  or  bronchioles 
occur  most  frequently  in  the  medium- 
sized  tubes,  and  least  in  the  largest. 
They  may  be  numerous,  and  in 
both  lungs  in  the  same  case.  They 
are  seen  more  frequently  in  the  lower 
and  middle  lobes  than  in  the  upper. 
Usually  only  one  dilatation  occurs  in 
a  bronchus,  but  many  may  occur  in  a 
chain,  each  generally  separated  from 
the  other  by  a  narrowing  of  the  bron- 
chus. They  may  be  fusiform,  round,  or 
angular.  Oftentimes  the  bronchus  be- 
yond the  cavity  is  obliterated  and  the 
lung-tissue  to  which  it  leads  collapsed 
and  destroyed.  The  mucous  membrane 
lining  them  may  be  unusually  smooth  or 
rough.  The  cavities  which  dilated 
bronchi  form  differ  from  others  by 
having  bronchial  tissue  in  their  wall,  by 
having  a  single  bronchus  enter  them, 
and  by  not  being  traversed  by  bands 
of  connective  tissue  or  blood-vessels. 
They  are  often  ulcerated.  The  normal 
tissue  is  frequently  in  part,  and  some- 
times even  mostly,  obscured  or  de- 
stroyed by  inflammatory  exudates  and 
granulation  tissue. 

Case  of  a  man  52  years  old  who 
suffered  from  repeated  hemoptysis. 
He  presented  duUness  over  the  lower 
lobe,  bronchial  breathing,  and  fine 
rales.  In  the  sputum  acidophile 
bacilli  were  found,  in  stain  and  ap- 
pearance exactly  like  tubercle  bacilli. 
The  patient  was  otherwise  well  and 
strong,  and  this  militated  against  the 
diagnosis  of  tuberculosis.  Inocula- 
tions on  animals  proved  that  the 
condition  was  not  tuberculous,  but 
pseudotubercle     bacilli    were     found. 


The  patient  died,  and  at  the  au- 
topsy an  extensive  bronchiectasis  was 
found,  but  no  new  tuberculous  focus. 
Milchner  (Berl.  klin.  Woch.,  July  20, 
1903). 

The  influenza  bacillus  is  probably 
capable  of  producing  extensive  patho- 
logical changes  in  the  lungs,  leading 
at  times  to  bronchiectasis.  The  or- 
ganism may  be  a  secondary  invader 
or  associated  with  other  bacteria;  the 
latter  may  be  the  preponderant  fac- 
tor. In  the  author's  series  there  was 
no  clinical  difference  determinable 
between  the  pure  influenza  infections 
and  the  mixed  or  non-influenza  cases. 

The  very  close  clinical  resemblance 
of  these  cases  of  bronchiectasis  to 
some  cases  of  chronic  tuberculosis 
with  cavity  formation  is  important, 
and  may,  in  the  absence  of  cultural 
investigations,  lead  to  wrong  diag- 
noses. Physical  signs  alone,  there- 
fore, cannot  be  relied  upon  for  a 
positive  diagnosis  of  tuberculosis. 

Care  should  be  taken  to  prevent  the 
possible  infection  of  others  from 
these  chronic  cases  having  influenza 
bacilli  in  the  sputum,  as  the  organ- 
isms may  not  have  lost  their  patho- 
genicity by  a  continued  growth  in 
these  old  infections.  T.  R.  Boggs 
(Amer.  Jour.  Med.  Sci.,  Nov.,  1905). 

Dilatation  of  bronchial  tubes  is 
caused  sometimes  by  ulceration  or  in- 
flammation, which  weakens  the  wall  of 
the  tubes.  Coughing  produces  in- 
creased air-pressure  within  them  and 
gradually  stretches  them.  Ulceration 
often  increases  their  size  and  makes 
them  irregular.  At  other  times  peri- 
bronchitis and  chronic  pneumonia  pro- 
duce scar-tissue  about  bronchi,  which 
gradually  contracts  and  tends  to»  stretch 
their  walls.  The  increased  pressure 
of  air  in  them  caused  by  coughing 
also  helps  to  dilate  them.  Cavities 
formed  in  this  way  are  usually  fusi- 
form and  small.  However,  if  pleurisy 
has  fixed  a  lung  to  the  thorax  and 
bands    of    new-formed    tissue    extend 
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through  it  from  such  hrui  attachnieuts, 
the  bronchi  in  it  may  be  stretched  con- 
siderably. 

In    chronic    bronchiectasis    it    is    a 
probable  assumption  that  some  of  the 
smaller  bronchi  are  left  permanently 
diseased    and    enlarged;    this    is    par- 
ticularly liable  when  influenza  bacilli 
are  involved,  either  alone  or  in  mixed 
infection.        The      tendency      to     the 
chronic  affection  is  more  marked  the 
younger   the    children.      In    18    of   20 
children  with  recurring  bronchopneu- 
monia the  first  attack  occurred  before 
the  age  of  6,  in  9  before  the  children 
were  2  years   old.     The   acute   onset 
and   apparently   complete    subsidence 
speak  against  a  tuberculous  nature  of 
the  trouble.     The  writer  reports  the 
details   of  25   cases   of  chronic  bron- 
chopneumonia  with    acute    exacerba- 
tions which  he  has  encountered  in  the 
last  eighteen  months.    Drugs  may  re- 
duce the  amount  and  putridity  of  the 
sputum,   but   this   is   all   that  can   be 
expected  of  them.      Mechanical    sur- 
gical  measures   alone   offer   the   only 
chances    of    radical    cure.      H.    Vogt 
(Jahrbuch   f.    Kinderheilkunde,    Dec, 
1911). 
[Pulmonary   gangrene   occurs   occasion- 
ally  as    a   complication   of   bronchiectasis, 
when  the  putrid  contents   of  a  cavity  in- 
vades   neighboring    tissues    after    causing 
ulceration  of  the  bronchial  wall.     The  ex- 
pectoration  is   usually   profuse   and    char- 
acteristically offensive,  and  when  collected 
in  a  vessel  separates  into  three  layers,  the 
upper   of  which   is    thick   and   frothy,   the 
middle  thin,  brownish  or  greenish,  and  the 
lower  a  dirty  green-brown  sediment  con- 
taining   gangrenous    lung    tissue.      Unlike 
the  typical  pulmonary  gangrene,  however, 
that  of  bronchiectasis  is  sometimes  tem- 
porar}^     the     normal     symptoms     of     the 
chronic    bronchitis    and    its   less    alarming 
complications   resuming   their  ascendency 
when   the   gangrenous   material   has   been 
eliminated.     Ed.] 

TREATMENT.  — Treatment     is 

chiefly  that  of  the  primary  disease. 
Dilatations  are  kept  small  and  pre- 
vented   from    forming    by    preventing 


coughing  or  by  making  it  light,  and  by 
preventing  the  formation  of  copious 
exudates  in  them,  and  by  lessening  or 
preventing  ulceration. 

Rest,  housing,  climatic  change, 
expectorants,  and  anodynes  may  meet 
the  first  indication.  A  residence 
in  dry,  clean  air  and  the  admin- 
istration of  turpentine  and  volatile 
antiseptics  may  meet  the  second. 
These  latter  remedies  and  the  inhala- 
tions of  volatile  antiseptics  will  help 
the  last. 

Bronchiectasis  of  long  standing  is 
not,  strictly  speaking,  curable,  al- 
though in  many  cases  the  condition 
can  be  improved.  In  most  cases  the 
progress  of  the  disease  can  be 
arrested  and  the  condition  of  the 
sufferer  improved,  but  in  inveterate 
cases  the  good  which  can  be  accom-  .j 
plished  depends  on  the  extent  of  the 
bronchial  lesion  and  on  the  condition 
of  the  surrounding  tissues.  The 
most  hopeless  cases  are  those  in 
which  ulceration  has  occurred  or  in 
which  there  is  much  fibroid  change. 

In  the  treatment  the  pulmonary 
condition  must  be  considered  as  well 
as  complications  and  the  improve- 
ment of  the  general  health.  The 
postural  method  is  of  use  in  empty- 
ing the  cavity.  Where  the  latter  is 
near  the  base  of  the  lung,  leaning 
over  the  side  of  a  couch  or  bed  with 
the  hands  resting  on  the  floor  may 
bring  away  soine  of  the  secretion. 
Emetics,  preferably  wine  of  ipecac, 
may  also  be  employed  for  the  same 
purpose.  For  the  fetor  the  inhalation 
of  substances  which  excite  cough  or 
expectoration  are  alone  of  any  serv- 
ice. Eucalyptol,  thymol,  or  oil  of 
pine  may  be  placed  in  a  jug  half  filled 
with  hot  water  which  is  closed  by  an 
inhaler.  One  of  the  many  forms  of 
dry  inhalation  may  be  used,  the  pa- 
tient drawing  the  air  through  a 
sponge  saturated  with  tar,  creosote, 
carbolic  acid,  terebene,  or  iodine. 
Any  of  these  may  do  good  in  mild 
cases,  but  their  action   is  neither   so 
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continuous  nor  penetrating-  as  the 
creosote-vapor  bath.  Where  this 
method  is  employed  a  small  room 
must  be  set  apart  for  carrying  out  the 
treatment;  it  must  be  rendered  as 
nearly  air-tight  as  possible.  The  pa- 
tient is  placed  in  the  room,  having 
previously  stopped  the  nostrils  with 
cotton-wool  and  protected  the  eyes 
with  loose-fitting  goggles  or  with 
watch-glasses  fastened  over  the  eyes 
with  sticking  plaster.  These  pre- 
cautions are  necessary,  as  the  vapor 
is  irritating  to  mucous  surfaces. 
About  3  ounces  of  liquid  coal-tar 
creosote  is  placed  in  a  metal  dish, 
which  is  heated  by  a  spirit  lamp.  The 
vapor  permeates  the  whole  of  the 
small  room.  At  first  it  is  sufficient 
for  the  patient  to  remain  in  the  room 
about  ten  minutes  and  on  alternating 
days.  Subsequently,  however,  the 
duration  is  increased  to  one  hour 
every  day,  and  the  treatment  should 
be  continued  for  a  period  of  two 
months.  The  patient,  as  a  rule,  feels 
so  much  benefited  by  this  treatment 
that  he  soon  forgets  the  unpleasant 
effects  of  the  vapor,  such  as  violent 
coughing. 

Another  method  is  by  intratracheal 
injections  composed  of  1  dram  (4 
Gm.)  of  the  following  solution:  Men- 
thol, 10  parts;  guaiacol,  2  parts; 
olive  oil,  88  parts;  the  injection  to  be 
used  twice  daily.  The  internal  ad- 
ministration of  antiseptic  and  deodor- 
izing agents  has  long  been  employed; 
such  substances  as  terebene,  tar, 
creosote,  copaiba,  thymol,  eucalyptol, 
and  guaiacol  are  best  administered  in 
capsules.  The  best  results  have  been 
secured  by  the  use  of  oil  of  garlic  in 
a  dose  of  ^  minim  (0.3  c.c.)  three 
times  a  day. 

Mechanical  treatment  is  useful  in 
addition  to  the  postural  method  which 
has  already  been  described.  This 
consists  of  expiratory  compression  of 
the  chest  and  abdomen.  S.  Box 
(Practitioner,  June,  1906). 

Tannin  and  calcium  biphosphate 
exercise  a  marked  vasoconstrictor 
action  upon  the  pulmonary  tissues; 
they  also  modify  and  deodorize  the 


purulent  expectoration.  The  writer 
administers  4  powders  daily,  each 
containing  4  grains  (0.25  Gm.)  of 
each  drug.  If  hemoptysis  occurs  the 
quantity  of  the  tannin  may  be  in- 
creased by  one-half.  During  the 
treatment  the  patient  should  drink 
only  water,  for  all  other  liquids,  espe- 
cially alcohol,  are  contraindicated. 
Marini  (Jour,  des  praticiens,  vol.  xiv, 
■     p.  219,  1907). 

Bronchiectasis  necessarily  increases 
the  discomfort  of  those  having  chronic 
pulmonary  diseases,  and  may  lead  to 
fatal  results  when  ulceration  is  exten- 
sive in  them  or,  as  sometimes  happens, 
they  are  the  focus  from  which  gan- 
grene of  the  lungs  springs.  Suppura- 
tion in  them  may  produce  a  hectic 
fever,  slow  wasting,  and  ultimate  death. 
Surgical  measures  have  recently 
been  recommended,  and  have  given 
good  results  in  suitable  cases. 

Every  efifort  should  be  made  to  in- 
sure complete  evacuation  of  the  se- 
cretion from  the  air  passages.  In  the 
elderly  the  reduced  sensitiveness  of 
the  bronchi,  the  less  elastic  thorax 
and  lungs,  and  the  weakness  of  the 
chest  muscles,  all  co-operate  in  pre- 
venting ample  expectoration.  Such 
patients  shotild  make  copious  use  of 
stimulant  expectorants,  and  they 
should  be  made  to  change  their  posi- 
tion often,  reclining  at  times  horizon- 
tally or  with  the  pelvis  raised  to  pro- 
mote expulsion  of  the  secretions. 
When  resolution  drags  in  pneumonia, 
the  patients  should  use  breathing  ex- 
ercises and  lie  on  the  sound  side  to 
prevent  consolidation  and  stiffening 
of  the  lung-tissue  which  hampers 
evacuation  of  the  bronchial  secre- 
tions. Early  evacuation  of  pleural 
effusions  will  aid  in  preventing  de- 
velopment of  adhesions.  G.  Hoppe- 
Seyler  (Deut.  med.  Woch.,  July  15, 
1909). 

Second  personal  case  in  which 
opening  a  pulmonary  cavity  and 
treating  it  surgically  was  success- 
fully  performed.     The   procedure   is 
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useful   and   fairly   safe   in   non-tuber- 
culous cases  in  which  the  cavities  are 
but  few  in  number.     The  cases  pre- 
sented    special     points     of     interest. 
Thus  there  were  no  adhesions  found 
strong   enough   to   prevent   the    lung 
from     retracting     from     the    wound. 
Neither  was  there  anything  to  guide 
the    palpating    finger    to    the    dilated 
bronchus.     Again,  the  movements  of 
respiration,     so     much     exaggerated 
anteriorly     as     compared     with     the 
movements    of    the    ribs    posteriorly, 
repeatedly  pulled  out  the  tube  from 
the  bronchiectasis;  for  although  the 
latter  was  carefully  mapped  out  prior 
to  operating,  as  soon  as  air  entered 
the    pleura    the    bronchiectasis    was 
drawn   upward   and  toward   the   me- 
diastinum.   The  operation  was  there- 
fore divided  into  three  stages.    When 
efficient    drainage    of    the    bronchiec- 
tasis was  established,  the  temperature 
fell  to  normal,  and  remained  so  with 
cessation    of    all    sweatings.      Harris 
(Brit.  Med.  Jour.,  April  IS,  1911). 

From  8  cases  of  bronchiectasis  and 
abscess    of    the    lung    which    he    has 
operated,  the  writer  prefers   the   re- 
sponsibility   of    finding    the    abscess 
rather  than  risk  operation   at  a  late 
stage,   when  the' patient's    resistance 
has   been   lowered   during   prolonged 
observation    and     repeated    negative 
explorations.       Continued     expectant 
treatment  may  result  in  a  fetid  em- 
pyema.   Drainage  of  such  empyemata 
in  the  presence  of  abscess  is  attended 
with  high   mortality.     The   operative 
mortality  of  uncomplicated  acute  ab- 
scess should  be  less  than  8  per  cent, 
in  cases  which  have  not  been  delayed 
by    lack    of    diagnosis    or    prolonged 
observation.      Exploration    for    deep 
abscess,  in  the   complete   absence   of 
adhesions,  is  more  safely  performed 
under  differential  pressure.     Further- 
more, many  recent  experimental  in- 
vestigations have   bettered  the  tech- 
nique   of    opening    and    closing    the 
chest,     and    a     negative     exploration 
should  be  devoid  of  complications. 

Complete  resection  of  a  bronchiec- 
tatic  lobe  is,  theoretically  at  least, 
the    indicated   treatment,   because    of 


the  possibility  in  a  selected  case  of 
complete     removal     of    the     disease. 
Garre  has   removed  a  bronchiectatic 
lower   lobe    in    an    operation   of   two 
stages,    Willy  Meyer  has  been  unsuc- 
cessful   in    three    attempts,    but    has 
made  valuable  contributions  in  tech- 
nique    from     his     experience.       The 
writer  has  excised  the  left  lower  lobe 
in     a     two-stage     operation.      Three 
minute  bronchial  fistute  persist,  which 
later  will  be  closed   with   a  cautery. 
While    16   ounces   of   sputum   was   a 
regular  occurrence  with  this  patient 
before  operation,  he  has    since  been 
sputum-free.     Four   other    successful 
removals   of   a  lobe   of  the   lung  are 
now    on   record.      Robinson    (Boston 
Med.  and  Surg.  Jour.,  Sept.  14,  1911). 
N.  S.  Davis,  Jr., 

Chicago. 

BRONCHITIS,   CAPILLARY. 

See  Bronchopneumonia. 

BRONCHITIS,    FIBRINOUS, 
PLASTIC,  OR  MEMBRANOUS.— 

This  is  a  form  of  bronchitis  which 
may  be  acute,  subacute,  or  chronic, 
but  it  belongs,  as  a  rule,  to  the  latter 
group,  in  the  sense  that  the  attacks 
are  generally  repeated  at  intervals, 
weeks,  months,  or  even  years.  It  is 
an  inflammation  of  the  mucosa  of  the 
larger  and  medium  tubes,  attended  by 
the  formation  of  an  exudate  or  false 
membrane  which  tends  to  form  casts 
of  the  bronchial  tree. 

SYMPTOMS.— The  general  symp- 
tomatology of  fibrinous  bronchitis  is 
relatively  scant,  the  phenomena,  prior 
to  the  expulsion  of  the  false  mem- 
brane, being  scarcely  distinguishable 
from  those  of  the  ordinary  type  of 
catarrhal  bronchitis.  Violent  parox- 
ysms of  cough,  with  at  times  marked 
dyspnea  and  even  cyanosis  and  scanty 
expectoration,  tend  to  suggest  its  ex- 
istence, but  any  doubt  that  may  exist 
is  soon  removed  by  the  expulsion  of 
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casts  or  patches.  The  paroxysm  is 
usually  preceded  and  followed  by  the 
catarrhal  phenomena  of  bronchitis, 
but  after  the  detachment  of  fibrinous 
false  membrane  from  the  bronchial 
mucosa  a  more  or  less  profuse  muco- 
purulent expectoration  appears.  The 
paroxysm  is  sometimes  attended  by 
hemoptysis,  which  may  assume  the 
importance  of  a  serious  hemorrhage, 
but  this  ceases,  as  a  rule,  as  soon  as 
the  fibrinous  cast  is  removed.  But 
little  suffering  is  usually  complained 
of,  other  than  the  discomfort  attend- 
ing the  racking  cough  and  the  dia- 
phragmatic pain  which  sometimes 
accompanies  it.  The  temperature 
may  rise  to  104°  F.  (40°  C.)  in  acute 
cases  and  in  the  course  of  exacerba- 
tions. Rigors,  more  or  less  severe 
and  prolonged,  are  sometimes  wit- 
nessed, and  the  picture  at  the  outset 
may  suggest  pneumonia. 

The  physical  signs,  at  least  those 
elicited  by  percussion  and  ausculta- 
tion, are  practically  those  observed  in 
chronic  catarrhal  bronchitis,  the  dif- 
ference being  that  what  signs  are 
clearly  defined  are  less  dififuse,  i.e., 
especially  marked  in  circumscribed 
areas,  probably  where  the  false  mem- 
brane is  partially  detached,  as  to  aus- 
cultation, and  where  the  membrane  is 
thickest,  as  to  percussion. 

An  attack  of  fibrinous  bronchitis 
ma.y  subside  after  a  few  days,  but  the 
■disease  may  persist  many  years,  with 
occasional  acute  exacerbations.  The 
outlook  is  more  favorable  in  adults 
than  in  children,  unless  it  is  asso- 
ciated with  other  afi^ections :  pulmo- 
nary tuberculosis  or  fibrosis,  pneu- 
monia, or  emphysema.  In  infants  and 
young  children  the  mechanical  ob- 
struction of  the  bronchi  sometimes 
produces  fatal  asphyxia. 


ETIOLOGY  AND  PATHOL- 
OGY.— The  former  habit  of  ascribing 
to  syphilis  or  tuberculosis  practically 
any  respiratory  disease  when  its 
pathogenesis  was  unknown  caused^ 
fibrinous  bronchitis  to  be  connected 
with  these  diseases  etiologically,  but 
they  are  now  known  to  occur  together 
concomitantly,  i.e.,  as  a  coincidence. 
The  infections  referred  to  tend  greatly 
to  aggravate  an  existing  fibrinous 
bronchitis  or  even  facilitate  its  de- 
velopment in  predisposed  subjects, 
however,  the  disease  being  often  a 
familial  one  in  the  sense  that  several 
members  of  a  family  may  suffer  from 
it.  It  is,  moreover,  often  associated 
with  tuberculosis  and  occasionally 
with  asthma,  emphysema,  membra- 
nous laryngitis,  pneumonia,  typhoid 
fever,  disorders  of  menstruation,  and 
certain  cutaneous  disorders.  An  at- 
tack of  acute  bronchitis  due  to  ex- 
posure may  initiate  it. 

Fibrinous  bronchitis  usually  starts 
pathologically  with  hyperemia  of  the 
bronchial  mucosa,  soon  followed  by 
swelling  and  infiltration,  sometimes 
amounting  to  actual  edema.  Grad- 
ually the  mucosa  becomes  covered 
with  a  grayish  or  pearl-colored  ad- 
herent and  tenacious  exudate,  which 
thickens  and  develops  into  the  false 
membrane.  The  latter  is  mainly  com- 
posed of  fibrin  and  lymph,  leuco- 
cytes, fat-droplets,  and  epithelial  cells. 
Curshmann's  spirals  and  Charcot- 
Leyden  crystals  are  also  found  in 
most  cases.  The  casts  may,  on  being 
immersed  in  water,  be  unrolled  with 
needles;  if  placed  in  a  solution  of 
acetic  acid  they  become  greatly  swol- 
len, while  ordinary  mucus  contracts. 

TREATMENT.— While  the  treat- 
ment does  not  differ  in  its  general 
lines  from  that  of  other  bronchitis,  an 
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essential  feature  must  be  borne  in 
mind,  viz.,  the  prol)ability  that  the 
formation  of  false  membrane  is  due 
to  imperfect  osmosis  of  the  body 
fluids.  Hence  the  value  of  alkaline 
salts,  especially  the  sodium  carbonate 
(not  bicarbonate),  5  to  10  grains 
(0.3  or  0.6  Gm.)  every  three  hours  in 
a  glassful  of  water,  and  colonic  in- 
jections of  saline  solution,  at  least  1 
pint  daily,  retained  as  long  as  pos- 
sible, after  cleansing  out  the  rectum. 
The  casts  being  soluble  in  lime  water, 
a  spray  of  this  agent,  the  patient 
breathing  deeply,  has  been  found  use- 
ful. Ammonium  chloride  facilitates 
the  elimination  of  the  false  membrane 
by  increasing  the  activity  of  the  bron- 
chial acini  and  also  the  fluidity  of  the 
secretions. 

In  chronic  and  recurrent  cases 
ichthyol  used  as  recommended  under 
chronic  bronchitis  (q-"^-)  has  been 
found  veiy  helpful.  Potassium  iodide 
is  also  of  great  value. 

The  use  of  opiates  or  of  any  agent 
calculated  to  stay  the  cough  is  per- 
nicious, since  it  contributes  to  the  re- 
tention of  the  false  membranes,  thus 
aggravating  the  case  and  increasing 
the  danger  of  suffocation  through  the 
obstruction  to  the  respiratory  func- 
tion their  accumulation  entails. 

C.  E.  DE  M.  Sajous, 

Philadelphia. 

BRONCHOPNEUMONIA.— 

SYNONYMS.— Lobular  pneumonia, 
catarrhal  pneumonia,  bronchovesicu- 
lar  pneumonia,  disseminated  pneumo- 
nia, bronchoalveolitis,  bronchoalveo- 
lar  catarrh,  peribronchitis  (Balzer), 
capillary  bronchitis,  suffocative  ca- 
tarrh. 

DEFINITION.  —  An  inflammation 
of  the  terminal  bronchus  and  the  air- 


vesicles  which  make  up  a  pulmonary 
lobule,  usually  affecting  many  com- 
paratively small  areas  of  contiguous 
and  neighboring  lobules  in  both  lungs 
and  in  all  lobes. 

VARIETIES.  — There  are  recog- 
nized two  principal  types  of  the  disease  : 
the  lobular,  in  which  the  dissemination 
of  the  morbid  process  and  the  distinctly 
lobular  involvement  of  the  alveoli  can 
be  readily  demonstrated,  and  the  pseu- 
dolohar,  in  which  the  massing  and 
extent  of  the  affected  areas  give  a 
resemblance  to  the  consolidation  of 
croupous  or  lobar  pneumonia.  To 
these  may  be  added  that  type  which 
was,  at  one  time,  clinically  distin- 
guished as  capillary  bronchitis.  Cases 
may  also  be  separated  according  to 
their  origin  and  mode  of  onset. 
Those  which  are  the  first  and  inde- 
pendent result  of  infection  or  injury 
are  termed  primary.  They  are  less 
common  than  the  secondary  cases, 
which  supervene  .upon  acute  or 
chronic  infectious  maladies,  especially 
whooping-cough,  the  exanthemata, 
and  tuberculosis,  or  which  complicate 
widespread  infections  of  various 
kinds.  Both  primary  and  secondary 
cases  may  develop  frankly  or  insid- 
iously. Also  terminal  infection  in 
Bright's  disease,  diabetes,  etc.,  and 
even  in  simple  asthenia  of  old  age 
may  take  the  form  of  catarrhal  pneu- 
monia. 

SYMPTOMS.  — As  the  severity  of 
the  pathological  processes  varies  greatly 
in  different  cases,  the  symptoms  have 
corresponding  variability.  Neces- 
sarily, too,  the  primary  and  secondary 
cases  differ  in  onset  and  development. 
In  some  primary  cases  the  general 
symptoms  are  so  slight  that  the 
patient  walks  around  attending  to  his 
usual    affairs,    or,    if    a    child,    plays 
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about,  with  but  slight  complaint 
except  of  cough,  or,  as  is  likely  to 
be  said,  of  "cold."  This  is  not  in- 
frequent at  the  beginning  of  an  attack 
of  influenza,  which  may  afterward 
prove  quite  severe,  if  unattended  to ; 
and  it  is  the  rule  in  the  early  stages 
of  tuberculosis.  The  mistake  of  look- 
ing upon  the  case  as  one  of  simple 
bronchitis  may  thus  easily  be  made. 

Elevation  of  temperature,  often  sur- 
prisingly great,  will,  however,  be  dis-  _ 
covered  upon  thermometrical  examina- 
tion; percussion  and  auscultation  of 
the  chest  wilh  reveal  some  of  the  char- 
acteristic physical  signs.  There  may 
be  slight  pain  in  the  chest,  especially 
if  there  be  pleural  involvement,  and  this 
is  more  common  in  influenza  and  tu- 
berculosis than  in  other  varieties  of  the 
affection.  In  other  cases  the  symptoms, 
though  rarely,  except  in  influenza,  sud- 
den in  onset,  become  quite  severe  from 
the  first;  there  is  prostration,  with 
high  fever,  rapid  pulse,  headache,  rest- 
lessness, pain  in  the  chest,  and  respira- 
tory distress,  with  quickened  breath- 
ing, cough,  and  usually  expectoration; 
though  in  children  in  whom  the  morbid 
process  ensues  as  a  sequela  of  some  in- 
fectious fever  the  cough  is  at  first  dry 
and  harsh.  In  infants  and  young  chil- 
dren, moreover,  there  is  often  difficulty 
or  even  impossibility  of  expectoration, 
so  that  the  moist  sounds  of  air  passing 
through  the  mucus  retained  in  the  wind- 
pipe and  bronchi  may  be  audible  even 
to  the  casual  observer,  and  there  is 
then  considerable  distress  in  respiration, 
often  approaching  suffocation,  thus  giv- 
ing rise  to  the  common  synonym  of 
capillary  bronchitis :  suffocative  ca- 
tarrh. The  matter  expectorated  is  not, 
as  a  rule,  blood-stained,  but  varies  much 
in  its  physical  characteristics.  It  is  usu- 
ally mucoid;   sometimes,  and  especially 


in  tuberculosis,  mucopurulent;  and  in 
influenza  often  resembles  boiled  sago 
sprinkled  with  coal-dust.  I  have  come 
to  look  upon  this  black  discoloration  of 
the  influenzal  sputum  as  quite  charac- 
teristic. Whether  it  is  common,  out- 
side of  dusty  cities,  I  do  not  know. 
The  appetite  is  impaired,  the  tongue 
coated,  the  lips  red  and  dry  at  first, 
afterward  cyanotic.  The  skin  is  dry 
and  hot.  In  cases  beginning  insid- 
iously, the  symptoms  may  suddenly 
dcA-elop  after  a  previous  unmarked 
stage  of  general  depression,  or  the 
distress  may  be  of  gradually  increas- 
ing seA' erity. 

Both  sudden  and  gradual  onset 
of  bronchopneumonia  is  observed 
during  the  progress  of  the  exanthe- 
mata or  whooping-cough.  Although 
in  measles  catarrhal  symptoms  mark 
the  onset  of  the  malady,  they  may 
clear  up,  and  bronchopneumonia  be 
manifest  only  when  convalescence 
should  be  declared. 

Out  of  56  cases  vomiting  occurred 
6  times,  convulsions  in  5;  chills  were 
noted  in  2  cases,  and  looseness  of 
the  bow^els  was  frequent.  The  writer 
believes  that  the  most  noticeable  re- 
mittency  in  temperature  is  seen  in 
the  cases  in  which  the  influence  of 
the  streptococcus  predominates.  A 
criticai  ending  occurred  only  9  times 
in  167  cases.  The  diagnosis  between 
bronchopneumonia  and  meningitis  is 
often  difficult,  for,  in  both,  spasm  of 
groups  of  muscles,  tache  cerebrale, 
Kernig's  sign,  and  rigidity  of  the  neck 
may  occur.  M.  Xicoll  (Med.  Xews, 
April  30,  1904). 

Case  in  which  Brudzinsky's  sign, 
heretofore  observed  only  in  diseases 
of  the  nervous  system,  such  as  menin- 
gitis, etc.,  was  observed.  It  is  elicited 
by  forcibly  flexing  the  head  with  one 
hand  while  the  child  is  lying  flat  on 
his  back  and  using  pressure  with  the 
other  hand  on  the  chest  to  prevent 
its  being  lifted.     If  the  sign  is  posi- 
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tive  both  legs  will  flex  on  the  thighs 
and  the  thighs  on  the  abdomen.  The 
identical  collateral  sign  consists  in 
flexing  one  leg  on  the  thigh  and  the 
thigh  on  the  abdomen  and  the  oppo- 
site lower  member  will  assume  the 
same  position.  The  subject  in  this 
case  was  a  baby  aged  9  months  suf- 
fering from  bronchopneumonia  fol- 
lowing scarlet  fever.  Kernig's  sign 
was  also  present,  and  Babinski's  sign, 
both  being  present  until  the  third 
day.  On  the  seventh  day  they  were 
all  negative  and  the  temperature  was 
normal,  the  child  recovering.  M.  J. 
Loeb  (Jour.  Amer.  Med.  Assoc,  May 
13,  1911). 

Physical  examination  at  first,  espe- 
cially in  children,  may  fail  to  reveal 
dullness  or  even  blowing  breathing,  but 
there  will  be  discovered,  scattered  over 
both  lungs  and  often  more  frequent 
and  more  extensive  at  the  bases,  show 
ers  of  fine,  subcrepitant  rales.  Sibilant 
rhonchi  may  likewise  be  heard.  In  the 
course  of  a  day  or  two,  sometimes  later, 
scattered  areas  of  dullness  associated 
with  bronchial  or  vesiculobronchial 
breathing,  and  moist  rales,  and  some- 
times with  absence  of  breath-sounds, 
indicating  atelectasis,  are  discovered. 
Of  these  some  are  constant  and  others 
appear  and  disappear:  shifting  dull- 
ness. They  are  found  upon  both  sides, 
and  may  be  numerous  and  small,  or 
few  and  extensive.  Sometimes  they 
are  massive,  involving  the  greater  por- 
tion of  a  lobe  or  of  a  lung.  These 
,massive  areas  are  constant,  and  over 
them  the  breathing  is  distinctly  bron- 
chial, closely  resembling  that  of  lobar 
pneumonia.  Bronchophony  may  be 
present.  In  tuberculosis,  what  I  have 
termed  "the  isolated  apex  sibilant  rale" 
is  quite  characteristic.  An  apex  pleu- 
ritic friction  is  sometimes  heard,  and 
usually  as  the  case  progresses  there 
develop  characteristic  crackling,  and 
the  liquid  rales  indicative  of  softening. 


As  these  signs  develop,  indicating 
extension  of  the  local  morbid  processes, 
the  symptoms  become  correspondingly 
severe.  Dyspnea  increases  and  the  res- 
piration rate  rises,  with  children  reach- 
ing 60  or  70,  Avith  adults  rarely 
exceeding  50,  and  usually  remaining 
below  that  number.  Cyanosis  now  be- 
comes manifest.  There  may  be  supra- 
sternal and  infrasternal  retraction.  At 
first,  in  severe  cases,  the  children  ex- 
hibit great  restlessness  and  anxiety,  but, 
as  asphyxiation  progresses,  sensation  be- 
comes obtunded,  drowsiness  increases, 
and,  while  the  breath  becomes  more 
gasping,  the  efforts  to  obtain  air  di- 
minish. The  heart  becomes  weaker; 
the  right  ventricle  is  evidently  dis- 
tended; the  pulse  is  small,  feeble,  and 
fluttering,  and  death  may  occur  from 
cardiac  paralysis  or  from  exhaustion. 
Sometimes  there  is  delirium,  cephalal- 
gia, retraction  of  the  head,  and  tender- 
ness of  the  scalp  and  neck,  apparently 
indicating  meningeal  complications,  and 
convulsions  may  occur;  at  other  times 
there  is  constant  or  intermittent  delir- 
ium, with  jactitation,  and  this  seems  to 
be  rather  toxemic  than  due  to  cerebral 
inflammation. 

Recovery  may  take  place  even  in  ap- 
parently desperate  cases,  and  the  symp- 
tomatic changes  may  be  as  sudden  as 
in  lobar  penumonia,  though  usually  the 
process  is  gradual,  but  rapid.  The 
duration  varies  from  about  ten  days  to 
about  three  weeks.  In  cases  delayed 
beyond  this  the  suspicion  of  tubercu- 
losis or  localized  empyema  becomes 
strong.  Some  cases,  however,  which 
are  not  clearly  tuberculous,  run  a  re- 
mittent or  subacute  course,  and  others 
gradually  take  on  a  chronic  type. 

DIAGNOSIS.— It  is  the  frank 
primary  cases  and  those  of  insidious 
onset   that   cause   difficulty   in    diag-- 
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nosis.  Cases  clearly  secondary  to 
whooping-cough,  the  exanthemata, 
etc.,  usually  tell  their  own  story. 

There  used  to  be  much  written 
concerning  the  differential  diagnosis 
of  capillary  bronchitis  and  broncho- 
pneumonia. Post-mortem  investiga- 
tion has  shown  that  the  differentiation 
is  impossible,  for  the  tAvo  conditions 
usually  coexist.  The  dift'erence  is 
symptomatic  only,  and  affects  treat- 
ment only  as  this  is  guided  by 
symptoms. 

It  is  a  question  whether  in  children 
all  cases  of  apparent  acute  bronchitis 
should  not  be  considered,  at  least 
potentially,  as  bronchopneumonia. 
Similar  caution  as  to  the  aged  is  also 
desirable.  A  tendency  to  recurrence 
is  always  suspicious.  Apart  from 
this  the  physical  signs  of  consolida- 
tion differentiate,  and  in  simple  bron- 
chitis, moreover,  the  marked  depres- 
sion is  absent. 

Typhoid  fever  sometimes  begins 
with  signs  of  bronchopneumonia. 
Caution  and  careful  observation  will 
usually  direct  attention  to  the  true 
state  of  the  case.  As  it  progresses 
the  characteristic  temperature,  the 
splenic  enlargement,  the  rose  spots, 
clear  up  the  diagnosis. 

Apart  from  the  recognition  of 
influenza  as  the  basic  condition — a 
fact  frequently  overlooked  when 
epidemics  are  not  manifest — the  chief 
difficulties  are  to  determine  A^hether 
or  not  lobar  pneumonia  exists  in  a 
case  presenting  massive  areas  of  dull- 
ness, and  to  determine  whether  or  not 
a  case  of  recognized  bronchopneu- 
monia is  tuberculous. 

Lobar  Pneumonia.- — -As  to  lobar 
pneumonia,  it  is  to  be  remembered  that 
this  is  less  frequent,  though  not  alto- 
gether rare,  in  the  aged  and  in  chil- 


dren under  5  years  of  age.  Between 
5  and  60  there  is  little  diagnostic  de- 
pendence to  be  placed  on  age.  The 
mode  of  onset  is  usually  diff'erent, 
lobar  pneumonia  developing  abruptly 
with  chill,  lobular  pneumonia  coming 
insidiously  and,  as  a  rule,  being  a  sec- 
ondary infection.  Lobar  pneumonia  is 
usually  one-sided  and  limited;  bron- 
chopneumonia is  usually  scattered  over 
both  lungs.  Even  when  lobular  foci 
are  massed,  it  is  more  common  to  find 
the  other  side  involved  than  in  lobar 
pneumonia.  Yet  there  are  cases,  severe 
and  often  fatal,  of  lobar  pneumonia 
beginning  insidiously  and  extending 
from  one  region  of  the  lung  to  another 
arid  from  one  side  to  the  other,  or  even 
bilateral  from  the  beginning;  so  that 
these  points  of  distinction  are  far  from 
absolute.  The  physical  signs  are  of 
greater  certainty.  In  lobar  pneumonia 
the  physical  signs  of  consolidation  are 
persistent  until  resolution  begins.  Some 
shifting  dullness  is  usually  found  in 
bronchopneumonia.  The  rales  of  lobu- 
lar pneumonia  are  rather  subcrepitant 
than  crepitant,  and  the  ringing  rale  is 
much  more  frequent  than  in  lobar  pneu- 
monia. Rusty  sputum  is  the  rule  in 
lobar  pneumonia,  the  exception  in  lobu- 
lar pneumonia.  Pneumococci  may  be 
present  in  pure  culture  and,  at  least, 
commonly  predominate  in  lobar  pneu- 
monia ;  other  organisms  are  frequent 
in  bronchopneumonia.  Yet,  this  is  by 
no  means  an  infallible  test.  A  high 
leucocytic  count  is  usually  in  favor 
of  lobar  pneumonia ;  but  a  low  count 
does  not  imply  its  absence.  Lobar 
pneumonia  most  frequently  termi- 
nates by  crisis  from  the  fifth  to  ninth- 
day;  bronchopneumonia  is  more  pro- 
longed and  subsides  by  h'sis. 

A  well-marked  leucocytosis  is  pres- 
ent in  the  bronchopneumonia  of  chil- 
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dren,  and  is  independent  of  the 
amount  of  lung  involved.  The  degiee 
of  leucocytosis  in  bronchopneumonia 
stands  in  no  relation  to  the  height  of 
the  temperature.  Though  there  are 
some  exceptions,  yet  in  bronchopneu- 
monia the  general  rule  is  that  failure 
of  the  leucocyte  count  to  drop  when 
the  pulmonary  signs  disappear  indi- 
cates either  a  complication  or  a  fatal 
termination  of  the  illness. 

A  constant  and  considerable  leuco- 
C3''tosis  may  regularly  be  expected  in 
the  lobar  pneumonia  of  children. 
The  degree  of  leucocytosis  is  about 
the  same  as  in  bronchopneumonia 
(bronchopneumonia:  average  leuco- 
cytosis in  19  cases,  33,900;  lobar 
pneumonia:  average  leucocytosis  in 
24  cases,  31,700).  The  leucocytosis  in 
lobar  pneumonia  differs  from  that  in 
bronchopneumonia  in  that  the  white 
blood  count  is  higher  when  the  pul- 
monary involvement  is  greater.  If  in 
lobar  pneumonia  two  or  more  lobes 
be  involved,  a  relatively  high  blood- 
count  may  be  looked  for.  The  leuco- 
cytosis in  lobar  pneumonia  furnishes 
no  clue  as  to  the  height  of  the  tem- 
perature. An  increasing  leucocytosis 
is  the  general  rule  in  the  lobar  pneu- 
monia of  children,  reaching  the  maxi- 
mum just  before  the  crisis.  While 
failure  to  drop  before  the  crisis  may 
indicate  a  complication,  yet  this  may 
be  of  special  significance.  The  pre- 
critical  drop  in  the  lobar  pneumonia 
of  children  is  inconstant,  of  little  or 
no  prognostic  value,  and  cannot  be 
utilized  as  means  of  determining  the 
time  of  crisis. 

There  is  a  high  leucocytosis  at  the 
onset  of  empyema  in  children.  In 
general,  it  may  be  said  that  the  diag- 
nostic value  of  the  leucocytosis  in  the 
pulmonary  affections  of  children  is 
limited.  In  certain  instances,  how- 
ever, the  leucocyte  count  is  of  great 
diagnostic  aid.  When,  for  example, 
in  lobar  pneumonia,  resolution  and 
the  drop  in  the  leucocytosis  have 
occurred,  and  there  are  present  signs 
exciting  suspicion  that  empyema  will 
be  a  sequela,  then  blood-counts 
should  frequently  be  made  at  regular 


intervals.  A  sharp  rise  in  the  count, 
provided  that  other  causes  of  leuco- 
cytosis can  be  excluded,  is  then 
strong  presumptive  evidence  of  a 
supervening  empyema.  Henry  Hei- 
man  (Archives  of  Pediatrics,  Oct., 
1905). 

In  the  first  count  made  by  the 
writer  in  a  case  of  bronchopneumonia, 
the  leucocj^tes  numbered  130,000  per 
c.mm.  Seven  hours  later  they  were 
144,000  per  c.mm.;  on  the  following 
morning  they  had  increased  to  183,- 
000  per  c.mm.,  and  on  the  same  even- 
ing reached  a  maximum  of  206,000 
per  c.mm.  During  the  following  four 
days  the  leucocytes  varied  between 
126,000  and  156,000,  but  with  the 
onset  of  a  mastoiditis  again  rose  to 
192,000  per  c.mm.  Austrian  (Johns 
Hopkins  Hosp.  Bull.,  Aug.,  1911). 

Tuberculous  Bronchopneumonia. — 

This  form  is  much  more  common  both 
in  adults  and  in  children  than  was  for- 
merly supposed.  Many  cases  of  so- 
called  bronchitis  in  infants  and  children 
are  of  tuberculous  origin,  perhaps  ex- 
tending from  the  glands.  At  Jefferson 
Medical  College  Hospital,  where  I  saw 
many  children  and  adolescents  in  the 
years  1884  to  1887,  I  made  inquiries  as 
to  the  antecedents  of  many  of  the  cases 
of  ''cough"  of  various  kinds,  and  found 
that  there  could  be  separated  a  group 
of  cases  of  recurrent  bronchopneumo- 
nia which  were  almost  invariably  tuber- 
culous, and  probably  had  been  such 
from  the  outset.  I  have  also  seen  many 
cases  of  recurrent  fever  and  cough  in 
3^oung  people — sometimes  without  phys- 
ical signs  other  than  of  seeming  bron- 
chitis; sometimes,  if  one  times  his  ex- 
amination fortunately,  with  areas  of 
atelectasis — which  I  am  sure  are  tuber- 
culous and  explain  the  numerous  cases 
of  healed  and  "latent"  tuberculosis  re- 
ported from  the  dead-house.  Indeed, 
so  far  from  feeling  that  I  am  called 
upon  to  establish  the  correctness  of  the 
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suspicion  of  tuberculosis  in  cases  in 
which  this  arises  I  am  beginning  to  feel 
that  the  burden  of  proof  rests  on  the 
side  of  exclusion.  When  a  case  is  far 
advanced,  microscopic  examination  of 
the  sputum  showing  lung-fiber  or  tu- 
bercle bacilli  clinches  the  diagnosis. 
Unfortunately,  these  signs  are  not 
available  early  and  the  diagnosis  is 
often  exceedingly  difficult  and  doubtful. 
The  points  on  which  more  or  less  re- 
liance may  be  placed  are  as  follows:  1. 
The  course  of  the  fever,  which  is  usu- 
ally remittent  in  simple  bronchopneu- 
monia and  often  hectic  or  irregular  in 
tuberculosis,  though  I  have  seen  it  sus- 
tainedly  high  and  falling  by  crisis 
in  cases  undoubtedly  tuberculous. 
Sometimes  the  temperature  is  of  the 
inverse  type.  2.  The  duration  of  the 
case,  which  is  more  prolonged  in 
tuberculosis,  passing  into  a  chronic 
or  subacute  course,  though  death  at 
times  occurs  early.  These  cases  form 
the  group  of  rapid  consumption  in 
young  adults,  though  not  rarely  re- 
covery or  arrest  takes  place.  3.  The 
antecedents,  that  is,  the  personal 
and  family  history  of  the  patient. 
Heredity  plays  a  marked  influence; 
so,  too,  do  causes  affecting  the  health 
of  the  parents,  even  though  they 
themselves  do  not  become  tuberculous. 
Bronchopneumonia  following  typhoid 
fever  in  a  young  adult  is  almost  in- 
variably tuberculous,  and  frequently 
does  tuberculosis  supervene  upon  the 
catarrhal  pneumonia  of  measles  and  of 
influenza.  4.  The  physical  signs  are 
likely  to  be  more  pronounced  in  tuber- 
culosis. There  is  some  apical  impair- 
ment. Crepitant  and  subcrepitant  rales 
in  the  middle  of  a  lung  are  more  com- 
mon. Sibilant  rales  in  isolation  are 
characteristic.  As  the  case  proceeds, 
the  signs  of  breaking  down  become  evi- 


dent. The  tuberculin  test  may  be 
applied  cautiously,  by  subcutaneous 
injection  of  old  tuberculin  or  of  tuber- 
culin residue;  or  by  application  of  old 
tuberculin  to  the  skin  after  the 
methods  of  von  Pirquet  or  Moro. 
The  conjunctival  method  of  Calmette 
is  not  to  be  commended  in  view  of 
the  large  possibility  of  accident,  but 
the  application  may  be  made  to  the 
inner  surface  of  the  upper  lip,  on  one 
side  of  the  frenum.  Rosenberger's 
method  of  demonstrating  tubercle  ba- 
cilli in  the  blood  and  in  the  feces  may 
prove  of  value.  Positive  results  ob- 
tained by  these  means  of  diagnosis 
are  conclusive;  I  am  not  prepared  as 
yet  to  say  the  same  of  negative 
results. 

In  the  early  stages  of  tuberculous 
bronchopneumonia  in  infants  all  the 
signs  are  those  of  an  ordinary  bron- 
chopneumonia, but  these  recede,  and 
the  only  signs  of  consolidation  left 
are  metallic  crepitant  and  subcrepi- 
tant rales.  Hence  a  focus  of  sub- 
crepitant or  crepitant  rales,  localized 
and  fixed,  may  be  considered  as  evi- 
dence of  tuberculous  bronchopneu- 
monia. Associated  with  this  stage  of 
the  disease  is  a  dyspnea  without  dis- 
tress or  cyanosis;  the  dyspnea  of 
ordinary  bronchopneumonia  being 
urgent  and  painful,  that  of  tuber- 
culous consolidation  leaving  the  child 
free  from  pain,  and  quite  indififerent 
to  the  fact  that  its  respirations  are 
double  or  treble  the  normal  fre- 
quency. Associated  also  with  this 
stage  is  a  rapid  wasting,  in  spite  of 
the  absence  of  fever,  vomiting,  and 
diarrhea,  and  with  the  presence  of  a 
good  appetite. 

The  extrapulmonary  signs  are  the 
pale,  dry,  scaly  skin;  the  long  eye- 
lashes; the  exhausted  appearance; 
the  irregular  bouts  of  fever:  the  en- 
largement to  a  very  slight  degree  of 
the  various  lymphatic  glands;  the 
enlargement  of  the  liver  (enlarge- 
ment of  the  spleen  the  writer  regards 
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as  uncommon);  the  extreme  sus- 
ceptibility to  cold,  an'd,  lastly,  the 
localization  of  tubercle  in  the  testis, 
or  joints,  or  bones.  G.  Mouriquand 
(Gaz.  des  hopitaux,  Aug.  1,  1908). 

Influenza  is  usually  recognizable  by 
the  suddenness  of  the  attack,  by  the 
great  prostration,  by  the  severe  head- 
ache, by  the  cutaneous  hyperesthesia 
and  muscular  pain,  and  by  the  dispro- 
portion between  the  great  respiratory 
distress  and  the  comparative  paucity  of 
physical  signs.  In  cases  of  gradual 
onset  and  of  extensive  pulmonary  in- 
volvement the  diagnosis  is  much  more 
difficult  and  depends  upon  the  general 
association  of  symptoms.  One  point  in 
favor  of  influenza  in  a  given  case  would 
be  the  fact  that  a  comparatively  high 
fever— 104.°  or  105°  F.— in  an  adult 
is  borne  with  little  discomfort,  the  pa- 
tient perhaps  being  scarcely  conscious 
of  fever.  The  character  of  the  sputum, 
its  sago-like  appearance,  is  also  sig- 
nificant. The  discovery  of  the  charac- 
teristic bacilli  in  the  sputum  clinches  the 
diagnosis. 

ETIOLOGY.  —  Bronchopneumonia 
is  sometimes  an  independent  affection 
arising  from  "cold"  or  from  direct 
irritation  by  smoke  and  noxious  vapors 
and  gases,  and,  in  cases  of  such  origin, 
it  may  likewise  be  associated  with,  or 
arise  by  extension  from,  inflammatory 
processes  in  the  upper  air  passages. 
It  may  be  caused  by  chloroform,  and 
less  often  by  ether,  administered  for 
surgical  anesthesia  in  the  presence  of 
artificial  light  by  combustion. 

It  may  arise  from  purely  local  infec- 
tion by  agents  recognized  and  not  rec- 
ognized, and  probably  not  specific.  It 
may  occur  in  extension  from  bronchitis 
of  any  origin. 

It  is,  however,  usually  met  with  as  a 
complication  or  sequela  of  one  of  the 
infectious    diseases,    and    especially   of 


those  of  childhood.     Even  when  it  is 
the  only  or  most  prominent  manifesta- 
tion of  the  existence  of  infection, — as, 
for   example,   in  influenza  or  tubercu- 
losis,— it  is  to  be  regarded  as  secondary. 
Analysis    of    167    cases    of   primary 
bronchopneumonia  at  the  New  York 
Foundling    Hospital.      Too    large    a 
proportion  of  bronchopneumonia  are 
classified    as     primary.      Mild    acute 
catarrh  and  influenza  are  often  over- 
looked.    The  primary  cases  are  esti- 
mated by  the  writer  as  being  below 
a  third  of  the   total   number.     Two- 
thirds    of    the    cases    occur    between 
December     and     May.       Males     are 
somewhat   more   frequently   attacked 
than    females,    in    the    proportion    of 
about  5  to  4.     Of  147  cases  in  which 
the  age  was  stated,  over  58  per  cent, 
occurred  in  children  under  1  year  of 
age;  20  per  cent,  from  the  first  to  the 
second  year;  13  per  cent,  in  the  third 
year,  and  9  per  cent,  between  3  and 
5.     M.  Nicoll   (Med.  News,  April  30, 
1904). 
It  may  be   associated  with,   or   fol- 
low, measles,  scarlet  fever,  small-pox, 
whooping-cough,    influenza,    tuberculo- 
sis,   erysipelas,    dysentery,    meningitis, 
and  typhoid  fever. 

Epidemic  of  measles  comprising  89 
cases  in  which  12  (13.5  per  cent.)  de- 
veloped bronchopneumonia,  and,  of 
these,  10  (84  per  cent.)  died.  The 
bronchopneumonia  infection  was  of  a 
septic  character,  producing  very  se- 
vere and  rapidly  fatal  lesions  in  all 
the  organs  of  the  body.  The  patho- 
logical lesions  present  were  hemor- 
rhages in  all  the  organs,  areas  of 
focal  necrosis,  hyaline  degeneration, 
empyema,  and  abscess  formation  in 
the  lungs,  kidney,  and  spleen,  with 
large  numbers  of  lymphoid  cells  in 
the  air  vesicles  of  the  lungs.  Most 
peculiar  was  the  occurrence,  in  9  of 
the  10  fatal  cases,  of  empyema  and 
lung  abscess, — a  complication  rare  in 
bronchopneumonia  in  the  course  of 
measles;  also  the  very  grave  kidney 
changes.  In  all  these  fatal  cases 
streptococci  were  found.    C.  F.  Craig 
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(Jour.  Amer.  Med.  Assoc,  April  15, 
1905). 
It  also  occurs  from  the  aspiration  of 
food  (schluck-pneumonia,  deglutition 
pneumonia,  inspiration  pneumonia)  or 
infectious  materials  in  cases  of  anesthe- 
sia or  paralysis  of  the  larynx,  in  coma 
of  any  origin,  in  malignant  disease  of 
the  larynx  and  esophagus,  following 
hemoptysis,  following  operations  about 
the  mouth  and  upper  air  passages,  and 
in  some  cases  through  the  inspiration  of 
matters  from  a  vomica  or  from  a  bron- 
chiectatic  cavity,  or,  in  exceptional  in- 
stances, from  the  rupture  into  the  lung 
of  a  purulent  collection  in  the  pleura, 
liver,  or  elsewhere. 

Tuberculous  bronchopneumonia  is 
the  most  common  and  most  fatal  form. 
Next  in  frequency  is  infectious  bron- 
chopneumonia associated  with  the  dis- 
eases of  childhood,  which,  according  to 
distinguished  pediatric  authors,  causes 
more  deaths  than  do  the  fevers  them- 
selves. Rickets  and  diarrhea  are  like- 
wise mentioned  by  authors  among  the 
predisposing  causes  affecting  children. 
Thus,  while  the  disease  occurs  at  all 
ages,  it  is  much  more  frequent  in  child- 
hood and  infancy.  Old  age  may  like- 
wise be  considered  a  factor  in  creating 
susceptibility  to  the  disease,  and  it 
occurs  in  association  with  the  various 
diseases  and  degenerative  conditions  in- 
cident to  the  decline  of  life.  At  all 
ages  the  disease  is  most  prevalent 
among  the  poor. 

It  is,  therefore,  essentially  a  morbid 
process  occurring  in  persons  of  lowered 
or  innately  poor  vital  resistance,  and 
in  conditions  which  favor  mechanically 
the  entrance  of  infectious  material  into 
the  bronchi. 

Analysis  of  150  fatal  cases  of  bron- 
chopneumonia. All  the  children  were 
under  13  years  of  age,  and  138  were 
under  4  years.     Sex:    85  of  the  cases 


were  in  boys,  and  65  in  girls.  Of  64 
cases  under  4  years  of  age,  32  were 
breast  fed  and  32  were  bottle  fed. 
But,  estimated  on  the  number  of 
cases  that  occur,  the  mortality  from 
bronchopneumonia  is  1.1  times  as 
great  in  bottle-fed  as  in  breast-fed 
children.  Well-marked  signs  of  rick- 
ets were  present  in  16.7  per  cent,  of 
all  the  150  cases.  As  regards  exciting 
causes,  15  cases  followed  measles,  8 
meningitis,  5  otitis  media,  3  pyemia, 
2  administration  of  anesthetics,  and  3 
typhoid  fever.  Both  lungs  were 
affected  in  132  cases,  the  right  lung 
alone  in  9,  and  the  left  alone  in  9 
also.  Confluent  or  massive  broncho- 
pneumonia was  present  in  6  instances, 
and  suppurative  bronchopneumonia 
in  15.  Acute  fibrinous  pleurisy  was 
present  in  15  cases,  and  serous 
pleurisy  in  but  1.  Empyema  occurred 
in  16  cases.  Hardy  (Lancet,  Sept.  24, 
1904). 

BACTERIOLOGY.  — Apart  from 
the  tubercle  bacillus,  the  organisms 
most  frequently  found  in  bronchopneu- 
monia are  Micrococcus  lanceolatus, 
Streptococcus  pyogenes.  Staphylo- 
coccus aureus.  Staphylococcus  albus, 
Bacillus  pneumonise  of  Friedlander. 
In  cases  of  diphtheria  the  Klebs- 
Loffler  bacillus  is  frequently  found, 
and  in  influenza  Pfeiffer's  and  other 
organisms  have  been  reported.  It  is 
rare  for  pure  cultures  to  be  found 
except  in  the  case  of  the  pneumo- 
coccus,  which  is  most  frequently 
associated  with  the  pseudolobar  type 
of  the  disease,  the  streptococcus  be- 
ing most  common  in  the  lobar  type. 
Mixed  infection  is  the  rule. 

Study  of  the  bacteriological  patho- 
genesis in  53  cases.  In  31  of  these 
the  diagnosis  of  the  probable  etiology 
was  based  on  examination  of  the 
sputum  obtained  during  life,  while  in 
22  cases  it  was  based  on  the  results 
of  post-mortem  examinations.  The 
results  of  the  examination  of  the  spu- 
tum   and   of   the   lungs   post  mortem 
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permit  a  division   of  the  case  iuto  4 
classes: — 

1.  Five  cases  in  which  cover-glass 
preparations  showed  pneumococci 
only  or  in  very  large  proportion,  both 
within  and  without  the  leucocytes. 
The  appearance  in  these  cases  was 
exactly  the  same  as  that  seen  in 
cover-glass  preparations  of  the  spu- 
tum of  lobar  pneumonia.  While 
other  organisms  were  present  in 
small  numbers,  the  appearance  sug- 
gested that  the  lesions  in  these  cases 
were  chiefly  due  to  the  pneumococcus 
only. 

2.  Seven  cases  in  which  the  in- 
fluenza bacillus  was  found  in  such 
enormous  predominance,  both  within 
and  without  the  cells,  that  the  appear- 
ance suggested  that  this  bacillus  was 
the  chief  or  only  cause  of  the  lesions. 

3.  Twelve  cases  in  which  either  the 
tubercle  bacillus  was  found  in  the 
sputum  (4  cases),  or  in  which  the 
characteristic  lesions  of  tubercular 
bronchopneumonia  were  found  at 
autopsy  (8  cases). 

4.  Twenty-nine  cases  in  which 
cover-glass  preparations  suggested  a 
mixed  infection,  a  variety  of  micro- 
organisms being  found,  no  one  in 
such  predominance  as  to  suggest  that 
it  could  be  considered  the  chief  cause. 
Pneumococci  were  usually  present  to 
a  varying  extent  in  these  cases. 
Associated  with  them  were  found 
staphylococci,  streptococci,  and  some- 
times a  few  influenza  bacilli.  C.  H. 
Dunn  (Boston  Med.  and  Surg.  Jour., 
May  7,  1908). 

MORBID  ANATOMY.— The  lungs 
exhibit  inflammatory  changes  in  the 
bronchial  tubes,  and  areas  of  pulmo- 
nary consolidation,  some  of  which  are 
the  result  of  collapse  and  some  of 
vesicular  inflammation.  Collapse  is 
caused  by  the  plugging  of  the  bronchi. 
The  vesicidar  inflammation  arises 
through  hyperemia  and  edema  in  ob- 
structed areas ;  by  extension  down- 
ward from  the  terminal  bronchioles, 
or,  as  Balzer  has  shown,  by  extension 


laterally  from  the  walls  of  inflamed 
bronchi. 

All  the  coats  of  the  bronchial  tubes 
are  swollen  and  thickened,  and  the  red- 
dened mucous  membrane  is  usually, 
but  not  always,  covered  with  a  thick, 
tenacious,  or  even  puriform  mucus. 
Sometimes  the  mucus  has  become  in- 
spissated, marking  out  the  course  of  the 
bronchi  by  yellow  lines.  Fibrinous  con- 
cretions may  be  found.  On  section, 
especially  in  children,  the  cut  extremi- 
ties of  the  bronchi  stand  out  from  the 
surrounding  tissue.  Dilatations  are  ob- 
served, which  in  the  larger  tubes  are 
commonly  fusiform  and  cylindrical. 
In  the  smaller  ones  they  are  globular, 
and  the  terminal  dilatations  may  at- 
tain the  size  of  a  milletseed  or  hemp- 
seed.  The  pleural  surface  may  b'e 
studded  with  such  nodules,  which 
yield  a  yellow  fluid  when  punc- 
tured. They  may,  when  distended  by 
inspissated  pus,  strongly  resemble 
tubercles.  Pneumothorax  sometimes 
arises  from  rupture  of  these  distended 
globules  into  the  pleural  sac. 

Atelectasis,  especially  in  children,  is 
largely  due  to  the  obstruction  of  the 
bronchi  by  inspissated  mucus.  In  early 
stages  the  collapsed  area  is  still  disten- 
sible by  insufi^ation.  This  distinguishes 
it  from  lung-tissue  filled  with  inflam- 
matory products.  Later,  the  distensi- 
bility  may  be  lost.  An  atelectatic  area 
is  generally  distinguishable  from  one 
of  infiltration  by  being  sunk  below  the 
level  of  the  surrounding  tissue,  by  its 
glistening,  smooth  section,  and  by  the 
fact  that,  when  the  collapse  occurs  at 
the  surface  of  the  lung,  the  pleura 
shows  no  sign  of  exudation  and  still 
maintains  its  transparency.  Such  areas 
are  harder  and  resist  pressure  more 
than  inflamed  portions  of  the  lung,  and 
Avhen  scattered  thickly  throughout  the 
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organ  may  give  to  the  finger  the  sen- 
sation of  shot-grains. 

On  scraping  or  pressure  a  thick,  white 
fluid  escapes,  which  under  the  micro- 
scope contains  proHferated  epithehum 
and  leucocytes.  Fibrinous  exudation 
is  never  marked  and  may  be  entirely 
absent  from  many  areas.  When  vesic- 
ular inflammation  has  occurred  in  ex- 
tension from  the  bronchi  the  nodules 
may  be  microscopic  or  may  reach  the 
size  of  a  hempseed.  In  early  stages 
they  may  be  dark  red,  but  usually  they 
are  of  a  finely  granular,  yellowish  or 
dull-white  appearance,  fading  insen- 
sibly into  the  surrounding  tissue.  If 
in  a  collapsed  area,  however,  they  stand 
out  rather  prominently  from  a  bluish, 
purplish,  or  even  black  background. 
Abscess  or  gangrene  is  sometimes  pres- 
ent. Sometimes  inflammatory  changes 
may  be  found  scattered  through  a  col- 
lapsed and  congested  part. 

Hemorrhagic  extravasations  are  often 
seen.  They  are  mostly  subpleural  and 
petechial,  but  may  be  more  extensive. 
Emphysema  is  almost  constantly  found ; 
mainly  in  the  upper  lobes,  especially 
along  their  anterior  margins.  Inter- 
lobular emphysema  is  not  uncommon 
in  fatal  cases  of  whooping-cough  at 
early  ages. 

Resolution  is  often  complete ;  some- 
times dilatation  of  the  bronchi,  with 
some  condensation  of  surrounding  pul- 
monary tissue,  persists  for  a  long  time, 
perhaps  indefinitely.  Chronic  indura- 
tion of  the  lungs  following  acute  bron- 
chopneumonia is  not  very  rare,  if  one 
may  judge  by  clinical  observation.  In 
debilitated  subjects,  especially  in  chil- 
dren the  subjects  of  scrofula  or  rickets, 
caseation  and  ulceration,  not  to  be  dis- 
tinguished from  tuberculosis,  supervene. 
Tubercle  bacilli  may  be  found  in  the 
neighborhood,  but  whether  of  late  ap- 


pearance, or  whether  the  process  has 
been  tuberculous  from  the  first,  it  is 
not  always  easy  to  determine. 

Pleuritis  is  a  frequent  complication 
of  bronchopneumonia,  but  effusion  of 
any  extent  is  not  common.  Over  col- 
lapsed portions  the  pleura  is  not  in- 
flamed, and  this  may  aid  in  the  diag- 
nosis between  atelectasis  and  pneumo- 
nia. The  bronchial  glands  are  swollen, 
sometimes  distinctly  hyperemic.  In 
rare  cases  they  are  unaffected.  Some- 
times they  show  cheesy  spots  or  calci- 
fied nodules,  usually  in  connection  with 
tuberculosis  of  the  lung. 

The  right  side  of  the  heart  is  usually 
dilated,  and  in  young  infants  there  may 
be  in  consequence  persistence  of  the 
openings  of  the  foramen  ovale  and 
ductus  arteriosus.  Thrombosis  of  the 
pulmonary  artery  and  pericarditis  are 
among  the  occasional  complications. 

Other  organs  show,  for  the  most  part, 
only  the  results  of  venous  congestion. 
Edema  and  congestion  of  the  brain  are 
common  in  fatal  cases.  Actual  menin- 
gitis, however,  is  rare.  Congestion  of 
the  liver,  the  stomach,  and  intestines  is 
frequent,  and  erosiiDns  may  be  found 
in  the  large  intestine.  The  kidneys 
are  usually  congested.  Concretions  of 
urates  are  often  found  in  the  straight 
tubules  of  the  pyramids.  Anasarca 
and  ascites  are  infrequent. 

TREATMENT.  —  While  to  some 
extent  dependent  upon  the  exciting 
cause  of  the  pathological  process  in  the 
individual  case,  and  subject  to  modi- 
fication according  to  age,  sex,  personal 
characteristics,  environment,  and  so 
forth,  the  general  lines  of  treatment 
in  cases  of  bronchopneumonia  are  very 
much  alike  in  all  cases. 

In  the  acute  form  of  the  disease  rest 
is  necessary,  and,  if  the  process  be 
severe,  rest  in  bed.     Sufficient  ventila- 
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tion  without  exposure  of  the  patient  to  *'at  bedtime"  the  skin  is  to  be  well 
draft  is  a  necessity.  In  general,  the  dried  and  sponged  with  alcohol  and 
temperature  of  the  sick-room  should  be  alum,  and  the  chest  enveloped  in  a 
kept  as  near  60°  F.  as  possible.  When  jacket  of  lambs'  wool.  The  following 
the  patient  is  aged,  or  in  the  case  of  day  and  the  third  day,  if  necessary,  the 
capillary  bronchitis  in  children,  a  higher  poultices  are  reapplied,  the  lambs'  wool 
temperature,  even  to  80°  F.,  is  some-  being  again  substituted  at  night.  It  is 
times  desirable.  In  capillary  bronchitis,  rarely  advisable  to  continue  poulticing 
too,  the  air  of  the  room  should  be  kept  longer  than  this.  In  some  cases  poul- 
moist  by  the  evaporation  of  water,  on  ticing  may  be  preceded  by  counterirri- 
which  aromatic  or  terebinthinate  sub-  tation.  The  best  method  of  counter- 
stances — eucalyptol,  menthol,  benzoin  irritation  is  by  means  of  a  mild  mus- 
(preferably  the  compound  tincture),  tard  plaster,  made  with  the  addition  of 
etc. — may  be  thrown,  so  that  their  glycerin  and  white  of  egg.  This  can 
vapors  may  be  pleasantly  and  equably  be  retained  in  position  for  an  hour  or 
diffused.  Or,  a  "croup-tent"  may  be  two  without  bad  effect.  In  children  it 
placed  about  the  patient's  bed,  and  is  better  to  rub  the  chest  with  amber 
the  air  within  it  be  moistened  and  oil  night  and  morning,  or  a  modification 
medicated.  of    St.   John   Long's   liniment  may  be 

In    many    cases,    the    open    air    is  used;    for  example: — 
better    than    any    room.      The    roof-         ij  Amber  oil, 
wards    of   hospitals    show    an    excep-  Oil  of  turpentine, 

tionally  low  mortality.     Especially  is  Oil  of  eucalyptus, 

,1  '        r  r  1  J.  ^4-  Oil  of  wintergreen, 

the  open  air  of  roof,  porch,  or  tent  c       -u  -,/  a        /ic       ^ 

^  -J  °^  t2Lca  ^  n.  oz.  ( 15  c.c). 

desirable  in  cases  of  tuberculosis,  and  Linseed  oil 1  fl.  dr.  (4  c.c). 

hardly    less    so    in    influenza.      The  Olive  oil  J/^  fl.  oz.  (15  c.c). 

patient's    head    and    body    should    be  Vinegar 1  fl.  oz.  (30  c.c). 

kept    warm,    however,    by    coverings  ^°^^  °f  ^  ^99- 

.           .         ,,               ^,               J   .£                               PFafer.  sufficient  to 
adapted  to  the  weather,  and  if  neces-  ^^^^^   /,  pt.  (240  c.c) . 

sary  by  hot-water  bottles  in  the  bed. 

Hot  flaxseed  poultices  applied  over  Sometimes  the  lambs'  wool  or  cotton 

the  aft'ected  area,  or,  when  the  process  jacket  may  be  applied  immediately,  or 

is   widespread,   over   the    entire   chest,  following    upon    the    counterirritation 

front  and  back   (jacket  poultice),  are  without  the  use  of  poultices.     Consid- 

of  great  service.     The  poultice  should  erable  pain  in  the  chest,  widespread,  or 

be  well  made  by  slowly  stirring  boiling  massive,   consolidation  or  blocking  of 

fvater  into  successive  portions  of  flax-  the  air-vesicles  constitute  the  indication 

^eedmeal,  and  the  mixture  should  then  for  the  use  of  poultices.     In  tubercu- 

be  spread  between  two  layers  of  cheese-  lous  cases,  and  when   for  any  reason 

rloth.      Oiled    silk    should    be    applied  poulticing   cannot   be   properly   carried 

over  the  poultice,  and  the  whole  kept  out,  dry  heat  by  means  of  hot-water 

in    place   neatly   by   pins    or   bandage,  bag,    salt-bag,    electric    heating   pad, 

Well  made,  properly  applied,  the  poul-  etc.,  or  moist  heat  by  hot  compresses 

tice  should  retain  its  heat  from  four  to  may  be  substituted.     The  application 

six  hours.    From  two  to  three  poultices      of  ice  to  the  chest  is  strongly  urged 

are  to  be  appHed  during  the  day,  and      by  some  writers,  cases  of  both  croup- 
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ous  and  catarrhal  pneumonia  being 
included  in  their  reports,  which  are 
exceedingly  favorable.  I  do  not 
employ  the  ice-pack  in  bronchopneu- 
monia; but  in  tuberculous  cases  when 
the  temperature  exceeds  100°  an  ice- 
bag  or  a  cold  precardial  coil  should 
be  applied  over  the  cardiac  area. 

Study  of  means  other  than  the  in- 
ternal use  of  drugs  based  on  over  600 
cases  in  infants  and  young  children. 
Very  few  cases  are  primar3%  while  the 
most  serious  of  the  causes  of  secondary 
pneumonia  are  diphtheria  and  measles. 
As  the  disease  has  no  limit,  runs  no 
cycle,  the  preservation  of  vital  resist- 
ance by  not  upsetting  the  stomach  and 
disturbing  the  child  is  of  great  value. 
Little  irritability,  restlessness,  or  loss  of 
sleep  should  be  permitted.  Good  venti- 
lation of  the  sick-room  is  essential ;  the 
temperature  should  never  pass  70°  F. 
(21.1°  C),  and  a  flannel  undershirt 
alone  is  advised.  The  writer  never 
used  a  cotton  jacket.  The  child  is  kept 
in  his  crib,  water  is  given  between  nurs- 
ings, and  the  time  of  nursing  is  decreased, 
while  the  food  is  diluted.  The  bowels 
must  be  moved  once  a  day.  The  child 
should  not  be  needlessly  disturbed,  food 
and  medicine  being  given  at  three-hour 
intervals.  Steam  inhalation  with 
creosote  (10  drops — 0.6  c.c. — to  1 
quart — ^960  c.c. — of  water)  under  a 
croup  tent,  for  thirty  minutes  every 
three  hours,  advised,  admitting  'fresh 
air  every  ten  minutes.  With  much 
catarrh  he  used  turpentine  C^/?,)  with 
oil  (%),  but  mustard  applications 
make  the  best  counterirritation.  The 
boundaries  to  be  covered  should  be 
marked  out,  and  the  plaster  is  to  be 
made  with  1  part  of  mustard  to  2 
parts  of  flour,  applied  for  ten  to  fif- 
teen minutes  once  in  six  to  eight 
hours.  Later  applications  should  be 
weaker.  They  are  especiallj'  effective 
at  the  onset,  as  are  mustard  baths, 
especially'  in  cases  with  marked  pros- 
tration. Drugs  internally  are  only 
indicated  symptomatically,  and  great 
care  is  necessary  not  to  disturb  diges- 
tion.   Expectorants  are  best  given  in 


powder  or  tablet  form,  dissolved  in 
water,  after  feeding.  The  ammonium 
salts  are  only  given  during  resolution, 
in  J^-grain  (0.03  Gm.)  doses,  and 
antipyretics  are  used  only  when  the 
baths  are  badly  borne.  If  there  is 
much  restlessness,  Dover's  powder 
may  be  given,  w^atching  its  effect  on 
the  bowels.  Heart  stimulants  are,  as 
a  rule,  used  far  too  early,  but  are 
needed  when  the  pulse  becomes  soft, 
rapid,  and  irregular — such  as  150 
during  sleep.  He  considers  tincture 
of  strophanthus  best,  but  strychnine 
is  also  good  when  pushed  to  full 
doses  or  till  some  result  is  noted. 
Digitalis  upsets  the  stomach  easily; 
whisky  or  brandy  is  rarely  needed 
and  is  best  employed  late,  when 
other  stimulants  fail.  Nitroglycerin 
may  be  used,  but  frequently  causes 
headache.  A  daily  sponge  bath  is 
advised,  and  when  the  fever  reaches 
104°  F.  (40°  C.)  a  sponge  or  a  cold  pack 
is  to  be  given.  For  the  sponging,  salt 
(3j — 4  Gm. — to  a  quart  of  water  j 
or  alcohol  (1  to  4  parts  of  water)  is 
used.  This  is  done  under  a  blanket,  the 
water  being  gradually  reduced  to  80°  F. 
(26.7°  C.),  continued  from  ten  to  fifteen 
minutes.  Too  frequent  sponging  tires 
the  patient.  Cold  tub  baths  have  a  very 
slight  and  temporary  effect  on  this  con- 
dition. He  considers  the  cold  pack 
the  best  hydrotherapeutic  measure, 
given  by  using  a  large  bath  towel,  the 
entire  body  being  covered  to  the 
knees.  Warm  water  is  first  used,  de- 
creased gradually  bj^  sponging.  The 
temperature  is  taken  in  a  half-hour. 
Children  may  be  turned  from  side  to 
side  and  enjoy  the  cool  pack.  An  ice- 
bag  is  applied  to  the  head;  hot-water 
bags  to  the  feet.  Oxygen,  given  for 
one-half  minute  every  half-hour,  is 
also  of  value.  C.  G.  Kerley  (Phila. 
Med.  Jour.,  May  16,  1903). 

Few  physicians  are  acquainted  with 
the  excellent  properties  of  mustard 
as  a  counterirritant  in  the  treatment 
of  bronchopneumonia  in  infants  and 
children.  For  the  past  thirteen -years 
the  writer  and  his  colleagues  have 
been  using  a  method  devised  by  him, 
with   great  advantage,  which   he  de- 
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scribes  as  follows:  250  c.c.  (half  a 
pint)  of  water  and  250  c.c.  (half  a 
pint)  of  alcohol  are  mixed  in  a  large 
bowl;  to  this  are  added  from  25  to  30 
c.c.  (%  to  1%  ounces),  according  to 
the  scA^erity  of  the  case,  of  freshly- 
prepared  spirit  of  mustard.  The 
spirit  of  mustard  is  prepared  accord- 
ing to  the  German  Pharmacopeia  (the 
volatile  oil  is  the  active  principle  of 
mustard)  as  follows:  Oil  of  mustard, 
1  part;  pure  •  alcohol,  49  parts.  A 
large  piece  of  flannel  is  moistened 
with  the  mixture  and  wrapped  aroimd 
the  child  from  the  neck  to  the  knees. 
The  child  is  then  enveloped  in  a  dry 
sheet  and  the  pack  is  left  on  until 
the  skin  is  a  bright  red,  usually  in 
from  fifteen  to  thirty  minutes.  The 
child  is  then  taken  out  and  wrapped 
and  left  for  another  half-hour  in  a 
pack  wet  with  1  part  alcohol  and  2 
parts  water.  At  the  end  of  this  time 
the  child  is  wrapped  in  a  dry  sheet. 
Usually  one  pack  causes  marked  im- 
provement, but  relapses  are  frequent, 
and  it  may  need  renewal.  Once  in 
twenty-four  hours  is  enough  unless 
the  indications  are  unavoidable.  The 
phj'^sician  should  apply  the  first  pack 
himself,  to  determine  the  strength 
needed  and  to  instruct  the  parents  or 
nurse.  The  advantages  of  the  method 
are  as  follows:  1.  It  is  surprisingly 
rapid  in  eflfect.  2.  Its  light  weight 
does  not  materially  eml  arrass  res- 
piration. 3.  It  can  be  applied  without 
removing  the  enfeebled  patient  from 
the  bed.  4.  It  is  inexpensive.  5.  It 
is  clean.  A.  A.  Herzfeld  (Jour.  Amer. 
Med.  Assoc,  Jan.  9,  1909). 

Sponging  the  entire  body  twice 
dail}^  with  tepid  water  and  aromatics 
or  alcohol  adds  greatly  to  the  comfort 
of  the  patient.  Should  the  tempera- 
ture be  high,  cool  sponging,  the  cold 
pack,  constant  cool  compresses,  or 
the  bath  may  be  used.  There  must 
not,  however,  be  any  sudden  shock 
in  the  latter  case.  The  child  should 
be  plunged  in  water  at  95°  F.,  grad- 
ually reduced  to  80°  during  the  first 
bath.     Friction   should  be   used   and 


the  duration  of  the  bath  be  from  eight 
to  ten  minutes.  Subsequent  baths 
with  successively  lower  initial  tem- 
peratures not  falling  below  80°,  and 
final  temperatures  not  falling  below 
70°,  may  be  given  at  intervals  of 
about  four  hours,  whenever  the  tem- 
perature exceeds  104°  F.  Sometimes, 
especially  with  delicate  or  much  de- 
pressed children,  or  the  aged  and  feeble, 
hot  applications  (sponging,  packing, 
or  plunging,  according  to  circum- 
stances, of  which  the  age  and  general 
reaction  of  the  patient  are  the  most 
important)  are  to  be  preferred.  The 
effect  upon  general  comfort  as  well  as 
upon  temperature  must  be  considered. 
In  cases  of  meningitis  or  with  severe 
cerebral  symptoms,  an  ice-cap  should 
be  applied  to  the  head.  Antipyretic 
drugs  should  never  be  given. 

The  following  measures  are  recom- 
mended for  infants :  At  the  very  first 
onset  of  pneumonic  symptoms — high 
temperature;  diminished  resonance; 
small,  non-crepitant  or  crepitant  rales; 
apathy;  increased  rate  of  heart  beat 
and  respiration — the  writer  gives  a  bath 
of  86°  F.  (30°  C.)  for  two  minutes  and 
then  slowly  reduces  the  temperature  of 
the  bath  by  adding  cold  water  for  from 
two  to  three  minutes  till  a  temperature 
of  76°  F.  (24.6°  C.)  is  reached.  The 
bod}^  of  the  patient  is  rubbed  with  a 
sponge,  or  cloth,  or  the  hand  to  promote 
reaction  of  the  skin  and  reduction  of 
the  body  heat.  The  bath  water  need 
not,  and  in  cases  of  feeble  children 
should  not,  quite  cover  the  body,  but 
the  water  can  be  sponged  on  the  chest, 
the  patient  lying  in  the  arms  of  an  at- 
tendant. If  definite  pneumonic  S3rmp- 
toms  be  present  the  bath  may  have  to 
be  repeated  at  intervals  of  from  eight  to 
twenty-four  hours.  The  cross-packs  re- 
lieve the  sj^mptoms  of  bronchitis.  The 
writer  uses  them  extensively  in  incipient 
phthisis,  but  they  give  excellent  results, 
and  naturally  prompter  ones,  in  uncom- 
plicated single  bronchitis.  They  are  ap- 
plied in  the   following  way:     A  linen 


688 


BRONCHOPXEUMONIA    (SOLIS-COHEN). 


bandage  about  one  and  one-half  inches 
broad  for  infants  and  five  inches  for 
adults,  and  from  two  to  three  yards 
Jong,  is  placed  in  cold  water  (from  54° 
to  66°  F.— 12.2°  to  19°  C),  is  well 
wrung  out,  and  is  applied  to  the  chest 
thus:  (1)  beginning  under  the  right 
axilla,  passing  over  the  left  clavicle  and 
round  the  back  to  the  right  axilla;  (2) 
from  here  round  the  chest  horizontally ; 
(3)  from  the  right  axilla  to  the  left  and 
over  the  back  and  the  left  clavicle  to 
the  front  (or  left  axilla).  This  bandage 
is  covered  in  the  same  v.  ay  with  a  thick 
single  or  thin  double  flannel  bandage 
perhaps  half  an  inch  broader.  This 
"pack"  is  applied  at  night  and  left  till 
the  morning;  on  removing  it  the  chest 
must  be  well  rubbed  with  a  cold,  wet 
towel,  and  then  rubbed  dry.  T.  Zang- 
ger   (Lancet,  June  28,  1902). 

Outline  of  treatment:  Castor  oil  to 
clear  the  field  of  operation.  Fresh  air, 
cool  and  flowing.  It  reddens  the  blood, 
stimulates  the  heart,  improves  diges- 
tion, quiets  restlessness,  aids  against 
toxemia.  Regulate  the  temperature 
of  air  of  the  room  inversely  to  that 
of  the  child.  The  patient's  feet  must 
always  be  warm,  and  the  head  cool. 
Water,  plenty,  inside  and  outside. 
Temperature  of  the  water  as  indi- 
cated by  child's  temperature.  Quiet 
and  rest.  Tranquilizing  influences 
about  patient.  Undisturbed  sleep. 
Correct  feedings  to  avoid  fermenta- 
tion and  gas  in  abdomen.  If  there  is 
need,  high  hot  salines.  Antipyretics. 
Water.  Xo  coal-tar  products.  Heart 
stimulants.  Fresh  air.  Hot  foot  baths. 
Relieving  tympanites  and  crowding. 
Hot  foot  baths  and  hot  salines  can 
be  given  in  a  cold  room.  Both  can 
be  given  under  the  bed-clothes. 
Whisky  and  strychnine.  W.  P.  North- 
rup  (Med.  News,  April  30,  1904). 

In  acute  bronchopneumonia  compli- 
cating chronic  pulmonary  tuberculosis, 
a  cold  application  may  be  made  over 
the  heart,  as  stated,  whenever  the 
temperature  shows  a  tendency  to  ex- 
ceed 100°  F.  The  application  should 
be  continuous  until  the  temperatiire 


declines,  and  should  be  repeated  ac- 
cording to  necessity.  Should  this 
fail  to  bring  the  temperature  to  or 
below  100°  F.,  nitrogen  monoxide, 
about  8  gallons  daily,  should  be 
given  by  inhalation.  As  the  rise  in 
temperature  is  usually  postmeridian,  the 
inhalation  should  be  given  in  the  fore- 
noon, 4  gallons  being  administered  at 
about  9  o'clock  and  4  at  about  11 
o'clock.  This  will  also  conduce  to  sleep 
at  night. 

Food  should  be  given  as  in  fevers 
generally,  in  small  quantities,  at  inter- 
vals of  two  or  three  hours,  and  should 
consist  of  easily  assimilable  and  con- 
centrated nutriment,  pancreatized  milk, 
beef-juice,  egg-albumin,  soft-boiled 
eggs,  and  the  like.  Children,  the  aged, 
and  tuberculous  patients  are  usually 
benefited  by  alcohol  in  small  quantities, 
given  with  the  food.  The  patient 
should  be  encouraged  to  drink  water 
freely,  so  as  to  keep  up  to,  or,  better, 
beyond,  normal  the  quantity  of  urine 
excreted,  and  it  is  usually  well  to  give 
a  mild  alkaline  diuretic,  as  solution  of 
potassium  citrate  or  solution  of  am- 
monium acetate. 

If  there  is  any  tendency  to  consti- 
pation, or  any  failure  of  daily  action 
of  the  bowel,  calomel, 'alkaline  laxa- 
tives, glycerin  suppositories,  or  ene- 
mata  should  be  employed  according 
to  circumstances.  It  is  advisable  to 
begin  treatment  with  the  adminis- 
tration of  castor  oil  (perhaps  with  an 
equal  quantity  of  aromatic  syrup  of 
rhubarb  to  make  it  palatable)  or  of 
calomel  in  divided  doses. 

No  specific  is  known ;  but  it  is  pos- 
sible that  so-called  vaccination,  espe- 
cially with  the  mixed  bacterins  now 
available  (and  tuberculin  in  tuber- 
culous cases),  may  soon  be  developed 
to  the  point  of  specificity.    The  treat- 
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ment  promises  well  when  carried  out 
under  favorable  conditions  liy  trained 
observers.  As  yet  it  cannot  be  under- 
taken by  the  general  practitioner 
in  the  ordinar}-  household,  where  one 
must  depend  on  untrained  attendants. 
Latham's  method  of  administering- 
I'acterins  ("vaccines")  by  the  mouth 
(see  Bacterial  Vaccines,  p.  388, 
this  volume)  deserves  consideration. 
Aleanwhile  general  medication  Is 
useful.  It  cannot  judiciously  be  of 
a  routine  character,  but  should  be 
adjusted  to  the  individual  case,  and 
modified  from  time  to  time  ac- 
cording- to  circumstances.  There  are 
many  available  agents,  among  which 
intelligent  choice  is  to  be  made.' 
Quinine  given  in  large  doses,  espe- 
cially the  double  hydrochloride  of 
quinine  and  urea  injected  intra- 
muscularl}',  is  of  great  service  in 
croupous  pneumonia,  and  hardly  less 
so  in  bronchopneumonia. 

The  writer  reports  his  experience 
of  seven  years,  in  the  Amer.  Jour. 
Med.  Sci.,  Jan.,  1912.  A  25  to  50  per 
cent,  solution  in  sterile  hot  water  is 
injected  deeply  into  a  muscle,  through 
skin  previously  painted  with  tincture 
of  iodine.  Care  is  taken  to  empty  the 
s^n-inge  before  withdrawal,  to  avoid 
dropping  solution  upon  the  pierced 
skin,  and  the  point  of  puncture  is 
sealed  with  collodion  or  iodoform- 
collodion.  For  a  robust  adult  the 
initial  injection  is  1  Gm.  (15  grains) 
to  1.6  Gm.  (25  grains)  ;  for  aged 
persons  0.6  Gm.  (10  grains) ;  for 
children  about  0.032  to  0.065  Gm.  (^ 
to  1  grain)  for  each  year  of  age,  taking 
the  vigor  of  the  child  and  the  severity 
of  the  case  into  consideration.  The 
dose  is  repeated  every  three  or  four 
hours  so  long  as  the  temperature 
shows   a   tendency   to   remain   above 


102°  F.,  unless  cinchonism  develops. 
Sometimes  only  a  single  injection  is 
made.  Sometimes  several  injections 
are  made  daily  for  two  or  three  days. 
The  entire  result  must  be  considered. 
The  drug  may  be  given  by  the  mouth 
Avhen  injection  is  not  practicable.  At 
the  outset  in  the  aged,  and  in  feeble 
children,  strychnine  should  be  given 
in  doses  of  about  %2o  grain  (0.0005 
Gm.)  to  1/050  gi-ain  (0.0002  Gm.), 
repeated  at  intervals  of  from  one  to 
six  hours,  according  to  age  and  efifect. 
It  is  not  well  to  make  a  profound  im- 
pression with  the  drug,  or  the  patient's 
recuperative  force  will  be  exhausted. 
A  gentle  and  continuous  support  of  the 
vital  powers  is  the  object  aimed  at. 
For  emergencies  strychnine  may  be 
given  hypodermically  in  doses  to  suit 
the  occasion.  Should  cardiac  or  re- 
spiratory debility  become  alarming, 
strychnine  should  be  supplemented  by 
atropine  [>20oo  to  ^00  grain  (0.00003 
to  0.0003  Gm.),  by  skin  or  by  mouth, 
every  hour  or  at  longer  intervals,  ac- 
cording to  age  and  condition]  or  by 
camphor,  which  in  children  usually 
acts  effectively  when  given  as  spirit 
of  camphor  by  the  mouth,  in  ap- 
propriate dosage:  from  1  to  10  drops 
(0.06  to  0.6  c.c.)  ;  to  an  infant,  %  drop 
(0.015  c.c.)  in  hot  water.  To  an 
adult,  camphor  should  be  given 
hypodermically,  dissolved  in  sterilized 
olive  oil,  1  to  10;  one,  two,  or  three 
syringefuls  of  20  to  30  minims  each 
may  be  given,  as  needed,  or  the  solvent 
may  be  half  ether  and  half  oil.  Hypo- 
dermic injections  of  ether,  with  or 
Avithout  camphor,  are  sometimes  use- 
ful. Cocaine  hydrochloride  [for  an 
adult,  Yo  grain  (0.03  Gm.)  hypoder- 
mically p.r.n.]  is  useful  to  relieve 
dyspnea  and  to  sustain  blood-pressure. 
When  quinine  injections  are  used 
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cocaine    should   be   given   conjointly.  15   drops    (0.9   c.c.)    of   glycerin   and 

The  indication  is  a  tendency  for  sys-  a  dram  or  two  (4  to  8  c.c.j  of  sherry 

tolic  blood-pressure  measured  in  milli-  wine  in  a  wineglassful  of  cracked  ice. 

meters  of  mercury  to  fall  below  pulse  Sometimes      egg-albumin      may      be 

rate  measured  in  beats  per  minute.  In  added.    The  whole  can  be  swallowed 

a  grave  emergency,  intravenous  injec-  at  a  gulp,  and  will  often  be  retained 

tion  of  a  sterile  solution  of  the  adrenal  without  disturbance  of  the   stomach 

principle    might  be    serviceable.      To  when  the   drug  cannot  otherwise  be 

children  alternate  hot  and  cold  douches  given. 

may    be    applied.      The    ammonium  Opium   need   not  be  given   except 

preparations  are  useful  in  nearly  all  there    be    urgent    indication    to    relieve 

cas.es.     The  aromatic  spirit  of  ammo-  pain    or    quiet    excessive    unproductive 

nia,   ammonium  carbonate,   ammonium  cough.      It   should   then   be  used   with 

chloride,  or  ammonium  salicylate  may  circumspection.      Codeine   is   usually 

be    chosen.      A   good    formula    for   an  the  best  preparation,  but,  if  preferred, 

adult  consists  of: t;he  deodorized  tincture  of  opium  or 

„     .           .         , ,  the   camphorated   tincture    of    opium 

I>  Ammonium  chlo-  ■,-,■,■,                                 •          •  -^ 

^l^g    10  grs    (0.6  Gm.).  may  be  added  to  the  aromatic  spirit 

Ammonium  car-  of  ammonia  or  other  ammonium  prep- 

honate  5  grs.   (0.3  Gm.).  aration     employed.       With     children, 

Fluidextract  of  paregoric  is  usually  the  best  form  in 

coca   1  fl.  dr.   (4  c.c).  ,  •  T   .        •            • 

^  .  .     ■      .  which  to  give  opium. 

Spirit  of  nitrous  ^      .            .         .           ,                - 

ether   20  min.    (1.25   cc).  In   cases   of   continued   weakness   of 

"Essence  of  pep-  the  heart  not  sufficiently  urgent  to  call 

sin"  (neutral-  for  the  hypodermic  use  of  camphor, 

ized)    1  fl.  dr.   (4  c.c).  tincture      of     digitalis      or      Merck's 

IVa  er,  or  German  digitalin  or  other  trustworthy 

Solution   of  am-  ...                       .                                   .    . 

monium  acetate,  digitalis  preparation  may  be  used  m 

sufficient  to  such  doses  and  such  manner  as  will 

make ^  fl.  oz.  (15  c.c).  produce  the  effect  desired.     Caffeine 

Dose:    Tablespoonful    (j4   fluidounce— 15  j^^y  ^Asq  |-,g  used  for  more  immediate 

cc)   every  two,  three,  or  four  hours.    The  ^^          ^^    digitalis    is    slow,    but    not 

mixture  will  be  turbid,  and  it  may  be  neces-  iisru        ^t.          •          ^      a 

^    a  ,   ,    „  always  sure.     When  there  is  a  tend- 

sary  to     shake.  ■' 

ency  to  edema  of  lungs  and  skin. 
The  coca  in  this  formula,  while  it  is  belladonna  or  atropine  may  be  asso- 
useful  as  a  heart  tonic  and  diuretic,  is  ^-^^^^  ^^  alternated  with  the  digitalis 
used  primarily  merely  to  disguise  the  or  caffeine.  Strophanthus  is  available 
ammonium  taste,  and  the  pepsin  prep-  sometimes,  when  digitalis  fails.  In 
aration  helps  the  stomach  to  bear  the  tuberculous  cases,  especially  those 
medicine.  If  pleurisy  exists,  ammo-  ^j^h  high  fever,  digitalis  may  be  em- 
nium  salicylate  may  be  added  to  this  ployed  in  fairly  large  doses,  as  urged 
mixture.  Another  useful  method  of  by  Beddoes,  and  this  use  of  it  some- 
giving  ammonium  carbonate  is  to  dis-  times  seems  to  be  followed  by  the 
solve  5  or  10  grains  (0.3  to  0.6  Gm.)  happiest  results.  From  20  to  30  drops 
in  a  dessertspoonful  of  liquor  am-  (1.2  to  1.8  c.c.)  of  a  good  tincture  may 
monii  acetatis,  and  put  this  dose  with  be  given  to  an  adult  from  three  to  six 
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times  a  day,  until  the  pulse  is  re- 
duced to  60  beats  per  minute;  after 
which  sufficient  is  given,  the  stomach 
permitting,  to  keep  the  pulse  rate  in 
the  neighborhood  of  70. 

In  children,  and  especially  if  the 
symptoms  be  those  of  suffocative  ca- 
tarrh, it  is  well  to  cause  occasional 
emesis,  for  whicli  purpose  syrup  of 
ipecacuanha,  alum  in  syrup  of  ipecacu- 
anha or  in  honey,  or,  if  these  fail,  apo- 
morphine  may  be  emplo3'ed.  Turpeth 
mineral  has  been  commended,  but  1 
have  never  used  it.  Following  the 
emesis  there  is  sometimes  much  pros- 
tration. I  have  found  the  inhalation 
of  amyl  nitrite,  cautiously  adminis- 
tered, of  great  service  at  this  time,  and 
also  when  suffocation  cannot  be  re- 
lieved by  emesis.  In  such  cases,  too, 
some  more  active  expectorant  than 
the  ammonium  preparations  may  be 
continuously  necessary,  and  syrup  of 
senega,  squill,  or  ipecacuanha  may  be 
used.  In  mild  cases  a  useful  mixture 
is  made  with  5  to  10  minims  (0.3  to 
0.6  c.c.)  each  of  syrup  of  ipecacuanha, 
aromatic  spirit  of  ammonia,  and  pare- 
goric, in  water,  which  may  be  given 
every  second  or  third  hour. 

In  the  bronchopneumonia  of  influenza 
in  children  the  use  of  emetics  is  con- 
demned as  being  a  powerful  factor  in 
the  production  of  pulmonary  collapse 
and  in  the  increase  of  the  general  pros- 
tration. Indication  is  to  use  stimulat- 
ing expectorants  early,  and  to  reanimate 
the  innervating  powers  by  means  of 
alcohol,  caflfeine,  and  injections  of 
camphorated  oil.  This  treatment 
must  be  pursued  energetically  from 
the  very  onset  of  the  attack.  Cle- 
mente  Ferreira  (Revue  men.  des  mal. 
de  I'enfance,  March,  1895). 

The  writer  emphasizes  the  peculiar 
prevalence  and  dangers  of  broncho- 
pneumonia in  children  under  2,  espe- 
cially when  the  child  is  inclined  to 
rachitis     or     digestive     disturbances. 


The  younger  the  child,  the  graver 
the  prognosis,  in  contrast  to  croup- 
ous pneumonia,  which,  he  states, 
scarcely  ever  terminates  fatally.  Pro- 
phylaxis is  particularly  important, 
and  there  is  hardly  any  other  disease 
which  can  be  warded  off  by  proper 
hygiene  so  certainly  as  severe  bron- 
chiolitis and  bronchopneumonia  in 
young  children.  If  whooping-cough 
and  measles  can  be  avoided  until  after 
the  child  is  3  years  old  and  over,  this 
is  a  great  gain  in  the  prophylaxis. 
He  warns  that  pneumonia  is  unusu- 
ally contagious  for  children  witL 
measles.  The  measles  seems  to  en- 
hance the  susceptibility  to  diphtheria 
and  tuberculosis  and  also  for  grippal 
affections  and  especially  grippal  pneu- 
monia. Every  person  with  influenza 
or  even  a  mere  "cold"  should  keep 
away  from  the  young  children  in  the 
family  or  institution.  The  writer  in- 
sists on  isolating  away  from  young 
children  every  case  of  influenza  in  a 
hospital  with  as  much  care  as  the 
cases  of  measles  and  whooping- 
cough.  Coryza  in  an  infant  should 
never  be  regarded  lightly,  and  if 
pneumonia  develops  the  infant  must 
be  taken  to  a  hospital  unless  it  can 
be  well  tended  at  home.  Two  rooms 
should  be  given  up  to  it,  changing 
several  times  a  day  from  one  to  the 
other,  while  one  is  being  aired  and 
heated  and  the  air  moistened  by- 
hanging  up  wet  sheets  or  boiling 
water  in  the  room.  The  child's  posi- 
tion in  bed  with  shoulders  raised 
should  be  frequently  changed.  In 
mild  cases  a  warm  bath  twice  a  day, 
rubbing  the  arms  and  legs  well,  is 
soothing;  in  the  severer  cases  the 
bath  water  must  be  heated  from  37° 
to  40°  or  41°  C.  by  pouring  in  more  hot 
water,  rubbing  the  limbs,  and  keep- 
ing the  child  from  six  to  ten  minutes 
in  the  bath.  The  cough  loosens  up 
and  the  child  sleeps  quietly  after- 
ward. The  hot  bath  draws  the  blood 
to  the  surface.  Steam  from  boiling 
water  generally  serves  to  keep  the 
cough  loose,  but  if  an  expectorant  is 
necessary  he  gives  10  drops  (0.6  c.c.) 
three    times   a   day   of   a    mixture   of 
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equal  parts  of  anisated  solution  o£ 
ammonia  and  fluidextract  of  senega, 

say  10  Gm.  (2^  drams),  given  in 
sweetened  water.  Heart  tonics  are 
more  often  needed  than  expectorants, 
and  he  prefers  for  infants  5  Gm. 
(1J4  drams)  from  three  to  five  times 
a  day  of  a  0.5  per  cent,  solution  of 
caffeine  sodiobenzoate,  doubling  the 
dose  for  children  of  2  to  4.  Cam- 
phorated oil  in  subcutaneous  injec- 
tion can  be  given  from  two  to  six 
times  a  day  at  need.  In  severe  cases 
some  of  these  tonic  measures  should 
precede  each  bath  or  mustard  pack. 
Other  measures  that  may  prove  use- 
ful are  inhalation  of  oxygen  or  atro- 
pine to  relieve  asthmatic  bronchitis; 
potassium  iodide  and,  when  rachitis 
impedes  recovery,  phosphorus-cod- 
liver  oil  may  aid  the  cure.  Feer 
(Jour.  Amer.  Med.  Assoc,  from  Med. 
Klinik,  April  21,  1912). 

In    influenza    salicin,    sodium    ben- 
zoate,  and  cinchonidine  salicylate  are 

useful,  and  are  to  be  associated  with 
or  substituted  for  other  drugs  men- 
tioned. 

In  tuberculosis,  salicin  and  the  guai- 
acol  salts  (carbonate,  cinnamate,  and 
salicylate)  are  to  be  employed,  or,  if 
the  stomach  will  bear  it,  creosote  may 
be  given.  Creosote  carbonate  may 
often  be  given  in  large  doses  when 
creosote  cannot  be  taken.  Creosote 
carbonate  is  also  useful  in  many  non- 
tuberculous  cases,  especially  when 
there  is  much  cough  and  somewhat 
scanty  expectorations.  The  best  way 
to  administer  the  drug  is  in  hot  milk. 
The  dose  [1  to  5  drops  (0.06  to  0.3 
c.c.)  for  a  child,  5  to  15  drops  (0.3  to 
0.9  c.c.)  for  an  adult,  every  two  to 
six  hours]  may  be  floated  on  a  table- 
spoonful  of  the  milk  and  thus  swal- 
lowed, after  which  from  2  to  6  ounces 
(60  to  180  c.c.)  of  unmedicated  milk 
should  be  sipped  slowly.  It  is  usually 
well  to  alternate  the  creosote  prepara- 


tion with  salicin,  the  ammonium  salts, 
ipecac,  digitalis,  belladonna,  or  strych- 
nine, as  the  case  may  be,  when  any  of 
these  drugs  is  indicated. 

As  recovery  takes  place,  the  medica- 
tion, whatever  it  may  have  been,  should 
be  gradually  withdrawn.  Should  reso- 
lution be  sluggish,  it  is  well  to  give  am- 
monium iodide,  preferably  in  a  vehicle 
containing  pepsin,  and  followed  by  a 
large  draught  of  water.  The  dose 
should  be  small  at  first,  5  grains  (0.3 
Gm.)  for  an  adult,  and  gradually  in- 
creased. The  application  of  hot 
poultices  for  a  few  days  is  again 
likely  to  be  useful. 

When  recovery  is  unduly  delayed  the 
application  over  the  affected  areas  of 
mercurial  ointment,  or  of  iodine  in 
lanolin  (20  grains — 1.3  Gm. — to  the 
ounce — 30  Gm.),  or  in  liquid  saponi- 
fied petrolatum,  often  seems  to  hasten 
it.  The  iodine  ointment  should  be 
applied  a  few  drops  at  a  time,  and  well 
rubbed  in  until  a  dram  (4  Gm.)  or 
more  has  been  taken  up  by  the  skin. 
A  gauze  dressing  covered  by  oiled 
silk  or  rubber  tissue  should  then  be 
placed  over  the  treated  area.  Calomel 
in  small,  frequently  repeated  doses 
for  two  or  three  days,  just  avoiding 
salivation,  is  not  rarely  useful  at  this 
time. 

Should  there  be  suppression  of  urine, 
bloody  urine,  or  albuminuria,  it  is  well 
to  suspend  all  medication  except  some 
bland  alkaline  diuretic,  and  take 
blood,  either  from  the  arm  or  by  wet 
cups  over  the  kidneys,  after  which 
warm  (100°  to  104°  F.)  physiological 
saline  solution  should  be  introduced 
slowly,  either  by  a  vein  or  under  the 
skin.  High  irrigation  of  the  colon 
with  hot  physiological  saline  solution 
(110°  F.)  may  temporarily  substitute 
the  venous  or  subcutaneous  infusion. 
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The  jMiirphy  method  of  continuous 
enteroclysis  may  be  employed  in  suit- 
able cases.  When  the  condition  of 
the  patient  is  markedly  septic  or 
toxemic,  as  shown  by  muttering 
delirium  and  general  depression,  the 
same  measures  should  be  used. 

Leeching  back  of  the  ears  may  be 
the  best  method  of  depletion  in  cerebral 
cases.  \\'hen  the  chief  difficulty  seems 
to  be  in  the  circulation,  judgment  must 
be  exercised,  in  view  of  all  the  circum- 
stances of  the  case,  as  to  the  employ- 
ment of  these  measures.  If  one  can  be 
sure  that  the  obstacle  to  circulation  is 
not  merely  the  weakness  of  the  heart, 
but  that  the  latter  is  simply  an  indica- 
tion of  peripheral  difficulty,  bloodletting 
by  wet  cupping  over  the  chest  or  even 
by  venesection  is  justifiable,  and  the 
introduction  of  saline  solution  may 
usefully  follow.  Sometimes  the  use 
of  nitroglycerin  internally  suffices. 

When  the  respiratory  obstruction 
seems  to  be  great,  as  shown  by  cyanosis, 
dyspnea,  rapidity  of  breathing,  short, 
hacking,  incessant,  unproductive  cough, 
there  is  no  measure  so  useful  as  the  in- 
halation of  oxygen.  At  first  this  must 
be  as  nearly  continuous  as  possible.  As 
improvement  takes  place,  the  intervals 
and  duration  of  inhalations  are  modified 
accordingly.  It  is  especially  in  chil- 
dren, in  the  aged,  in  cases  following  the 
exanthemata,  and  in  septic  cases  gen- 
erally that  I  have  seen  oxygen  save  life. 
But  it  will  not  revive  the  dead.  If 
resort  to  it  be  too  long  delayed,  or  its 
administration  be  economical  or  timid, 
no  good  result  is  to  be  anticipated. 

In  bronchopneumonia  in  young 
children  the  writer  gave  large  and 
almost  continuous  inhalations  of  pure 
oxygen  as  an  antiseptic  for  the  air 
passages.  The  therapeutic  results 
were  remarkable.  Bronchopneumo- 
nia is  a   descending  infection  of  the 


air  passages  from  infections  of  the 
nasopharynx,  whicii  are  usually  sap- 
rophytic. The  lesion  is  treated 
locally  by  the  oxygen,  and  at  the 
same  time  the  system  is  protected 
against  the  effects  of  the  infection. 
A  veritable  atmosphere  of  oxygen  is 
created  for  the  lungs,  the  inhalations 
being  repeated  every  hour  or  half- 
hour.  Weill  (Lyon  med.,  Jan.  2, 
1910). 

The  writer  recommends  the  sys- 
tematic use  of  inhalation  of  oxygen, 
or  at  least  abundance  of  out-of-door 
air,  and  feeding  through  a  stomach- 
tube  in  the  severe  cases  of  broncho- 
pneumonia in  young  children.  It  is 
extremely  important  to  keep  the  child 
well  nourished,  and  when  it  cannot 
feed  naturally  the  food  may  be  given 
through  a  Nelaton  catheter  passed 
through  the  nose  into  the  stomach. 
In  1  severe  case  he  brought  the  in- 
fant through  by  feeding  it  in  this 
way  for  several  weeks  with  freshly 
drawn  breast  milk.  Special  care  in 
the  diet  is  necessary  to  prevent  for- 
mation of  gas  in  the  stomach,  as  it 
pushes  up  the  diaphragm  and  ham- 
pers the  functioning  of  the  diseased 
lung.  Ibrahim  (Deut.  med.  Woch., 
June  9,  1910). 

Convalescence  must  be  skillfully 
managed  to  avoid  the  development  of 
chronic  bronchopneumonia,  or  the  su- 
pervention of  tuberculosis  in  non-tuber- 
culous cases.  Food,  fresh  air,  cold- 
water  bathing,  and  friction  of  the  skin, 
with  perhaps,  in  some  cases,  roborant 
medication  by  means  of  iron,  arsenic, 
calcium  glycerophosphate,  and  the 
like,  and  regulated  pulmonary  gym- 
nastics meet  the  indications.  In  some 
cases,  especially  when  scrofula  exists 
or  tuberculosis  is  suspected,  the  con- 
tinuance of  creosote  or  the  ad- 
ministration of  guaiacol  cinnamate  is 
necessary. 

Case  of  acute  pulmonary  infection 
in  which,  after  other  measures  had 
failed  to  give  relief,  a  metal  electrode 
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four  bi^  eight  inches  placed  over  the 
fronr  of  the  upper  chest  and  a  twelve- 
minute  application  of  the  static-wave 
current  was  given.  Its  effects  were 
so  prompt  in  relieving  the  pressure 
and  weight  within  the  chest,  the 
cough  and  bloody  sputum,  that  the 
current  was  used  morning  and  even- 
ing for  several  days,  and  the  patient 
went  on  to  rapid  recovery.  A.  B. 
Hirsch  (Med.  Rec,  Sept.  30,  1911). 

Chronic  bronchopneumonia  calls  for 
good  general  hygiene  and  nutrition, 
the  application  of  a  series  of  small  fly- 
blisters  over  the  chest  (about  one  inch 
square ;  one  at  a  time ;  applied  over  a 
new  area  each  time;  with  intervals  of 
three  or  four  days  between  applica- 
tions), and  systematic  expansion  of  the 
chest  by  inhalation  of  compressed  air 
or  other  efficient  means.  Internally  io- 
dine compounds  are  to  be  given.  Pills 
or  capsules  of  iodoform,  or  of  iodoform 
and  iron,  or  of  iodoform,  iron,  and 
arsenic  may  be  alternated  with  ammo- 
nium iodide  or  syrup  of  hydriodic 
acid.  Small  doses  are-  to  be  given  at 
first,  and  gradually  increased  to  the 
point  of  tolerance.  Strychnine  and 
calcium  glycerophosphate  are  useful 
tonics,  and  may  be  alternated  with 
the  doses  of  iodoform. 

If  the  cases  prove  rebellious  to  any 
of  the  lines  of  treatment  described 
above,  a  sea- voyage  should  be  recom- 
mended, and,  this  failing,  change  of 
residence — temporary  or  permanent — 
to  a  cold,  dry  region,  preferably  at  a 
considerable  altitude,  in  the  case  of 
one  young  and'  robust;  to  a  warm, 
but  dry  and  equable  region  in  the  case 
of  the  aged. 

Solomon  Solis-Cohen, 

Philadelphia. 


BRONGHORRHEA. 

cHiTis,  Chronic. 


See  Bron- 


BRONCHOSCOPY.  See  Laryn- 
goscopy, Bronchoscopy,  and  Esopha- 

GOSCOPY. 

BRUCINE.     See  Nux  Vomica. 
BUBO.      See  Syphilis. 

BUCHU  consists  of  the  leaves  of 
Barosma  betulina  or  of  Barosma  creiiulata, 
shrubs  of  the  natural  order  Rutace^e, 
native  of  South  Africa.  They  contain  a 
volatile  oil  which  is  doubtless  the  active 
principle  and  includes  a  camphor-like 
body,  diosphenol;  a  bitter  extractive,  baros- 
inin ;  a  resin,  a  gum,  and  lignin.  The  oil 
has  a  peppermint-like  odor. 

PREPARATIONS  AND  T>OS'E.— Fluid- 
extractum  Buchii  (fluidextract  of  buchu). — 
Dose,  30  to  60  minims  (2  to  4  c.c),  three 
times  daily  for  an  adult;  10  to  30  minims 
(0.6  to  2  c.c.)  for  a  child.  It  should  be 
well  diluted  before  taking. 

An  infusion  of  buchu,  unofficial,  is  also 
sometimes  used.  It  is  made  by  adding  an 
ounce  of  the  leaves  to  a  pint  of  water. 
Dose,  ^  to  2  ounces  (15  to  60  c.c). 

The  British  Pharmacopeia  recognizes  an 
infusion,  given  in  doses  of  1  to  2  ounces 
(30  to  60  c.c),  and  a  tincture,  given  in 
doses  of  1  to  2  drams  (4  to  8  c.c). 

PHYSIOLOGICAL  ACTION.— A 
sense  of  warmth  is  imparted  to  the  stom- 
ach by  small  doses;  this  gradually  diffuses 
over  the  body.  The  pulse  rate  is  increased, 
appetite  stimulated,  and  slight  diaphoresis 
induced.  The  drug  increases  slightly  the 
flow  of  urine,  which  tends  to  become  dark 
in  color,  acquires  a  strong  aromatic  odor, 
and  may  deposit  a  brownish  sediment. 
The  urine  is  rendered  slightly  antiseptic 
by  buchu.  Large  doses  produce  vomiting, 
purging,  and  strangury,  with  a  burning 
sensation  in  the  stomach. 

THERAPEUTIC  USES.— Buchu  is  used 
in  chronic  catarrhal  conditions  of  the 
genitourinary  tract.  The  oil  acts  as  a 
stimulant  to  the  mucous  membranes  of  the' 
kidney  and  the  genitourinary  passages, 
and  also  exerts  an  alterative  effect  on  them 
if  diseased.  It  is  thus  a  useful  remedy  in 
chronic  pyelitis,  subacute  and  chronic 
cystitis,  vesical  irritation  (especially  of  the 
neck  of  the  bladder),  prostatitis,  and  ure- 
thritis. The  drug  has  also  been  admin- 
istered in  chronic  bronchitis,  chronic  rheu- 
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matism,  atonic  dyspepsia,  lithiasis,  affec- 
tions of  the  skin,  and  dropsy.  Li  incon- 
tinence caused  by  loaded,  in-itating  urine, 
the  drug  is  valuable,  reducing  the  acidity 
and  thus  relieving  the  irritation  which 
causes  the  involuntary  relaxation  of  the 
vesical  sphincter  muscle. 

Buchu  is  contraindicated  in  the  presence 
of  acute  cj^stitis.  W. 

BULBAR   PARALYSIS.— Two 

t}-pes  of  this  disease  have  been  recog'- 
nized :    Acute  Bulbar  Paralysis,  or 
Acute    Inferior    Polioencephalitis, 
rarely   observed,   in   which   there   oc- 
curs   rapid    or    sudden    involvement 
of   the   lower   portion  of   the   bulb,   or 
medulla    oblongata    in    the    course    of 
certain    infectious    diseases    and    other 
toxemias,  and  Chronic  (Progressive) 
Bulbar    Paralysis,    or    Labioglosso- 
LARYNGEAL  Paralysis,  in  whicli  there 
occurs    progressive    paralysis    of    the 
tongue,  pharynx,  and  larynx  as  a  result 
of    various    factors,    prominent   among 
which  are  syphilis,   Bright's   disease, 
some  diseases  of  the  spinal  cord,  such 
as  amyotrophic  lateral  sclerosis,  mul- 
tiple sclerosis,  syringomyelia,  tabes. 
Case  of  inferior  polioencephalitis  in 
a  child   of  4  years,   followed   by  re- 
covery,    which     unites     poliomyelitis 
and  non-suppurative  encephalitis.     It 
showed    the    inferior    type    of    polio- 
encephalitis and  that  this  disease  may 
run  a  comparatively  mild  course   to 
complete  recovery  while  it  followed 
an  epidemic  of  poliomyelitis.    Judson 
and    Carncross     (Amer.    Jour.     Med. 
Sci.,  Dec,  1908). 

ACUTE  BULBAR  PARALYSIS. 

SYMPTOMS.— The  onset  is  char- 
acterized by  the  usual  signs  of  an 
infectious  invasion,  viz.,  headache, 
vertigo,  chills,  and  fever.  Rapidly  a 
paralysis  of  the  muscles  supplied  by 
various  bulbar  nerves  makes  its  ap- 
pearance. The  tongue,  lips,  palate,  and 
larynx   are   first   affected.      Sometimes 


the  muscles  of  the  face  and  the  ex- 
ternal recti  muscles  of  the  eyeglobes 
are  involved.  The  inability  of  retain- 
ing food  in  the  mouth,  the  difficulty 
of  swallowing,  the  projection  of  liquids 
and  food  through  the  nose  during  the 
attempts  at  swallowing,  the  nasal  in- 
tonation of  the  voice,  the  difficulty  of 
breathing — are  all  the  characteristic 
clinical  manifestations  of  the  disease. 
Its  course  is  usually  rapid;  it  lasts 
but  a  few  days.  In  exceptional  cases, 
however,  it  may  be  prolonged  to  a  few 
weeks.  The  outlook  is  always  grave. 
Death  is  usually  the  result  of  sufifoca- 
tion.  Occasionally  recovery  has  been 
observed  (Eisenlohr).  The  writer  ob- 
served an  almost  complete  recovery  in 
a  case  of  acute  bulbar  palsy  occurring 
in  the  course  of  diphtheria  in  a  girl  of 
14  years. 

DIAGNOSIS.  — The  above  symp- 
toms and  their  sudden  or  rapid  onset 
are  so  characteristic  that  the  disease 
can  be  easily  recognized.  Some  diffi- 
culty, however,  may  be  experienced  in 
differentiating  it  from  sudden  "pseudo- 
bulbar palsy,"  But  in  the  latter  affec- 
tion the  symptoms  of  muscular  paral- 
ysis are  much  milder  than  in  the  first; 
besides,  in  most  cases  there  are  usually 
two  distinct  attacks,  and  only  the  last 
produces  a  distinct  paralysis  of  the 
lips,  tongue,  and  pharynx.  Finally,  in 
pseudobulbar  palsy  there  are  always 
indications  of  a  lesion  in  one  or  the 
other  hemisphere,   such  as  hemiplegia. 

ETIOLOGY  AND  PATHOLOGY. 
■ — Acute  bulbar  palsy  has  been  observed 
in  the  course  of  infectious  diseases, 
such  as  diphtheria,  scarlet  fever,  pneu- 
monia, and  typhoid  fever.  Grave  ali- 
mentary intoxications  may  also  be  fol- 
loAved  by  acute  bulbar  symptoms.  The 
disease  may  occur  in  chronic  alcohol- 
ism and  in  syphilis. 
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Case  which  showed  the  two  stages 
of  the  same  disease,  progressive  mus- 
cular atrophy  and  bulbar  paralysis  at 
the  same  time,  a  rare  type.  A  nega- 
tive reaction  to  the  Wassermann  test 
in  the  blood  and  cerebrospinal  fluid 
put  specific  disease  entirely  out  of 
court.  It  might  therefore  be  due 
most  probably  to  one  of  two  causes: 
either  a  vascular  lesion  or  some  form 
of  toxemia.  With  the  blue  line  round 
the  gums  and  the  history  of  lead 
colic,  it  seemed  most  likely  to  be  due 
to  chronic  lead  poisoning.  F.  S. 
Palmer  (Clinical  Jour.,  Feb.  21,  1912). 

The  lesion  consists  of  foci  of  hem- 
orrhages or  softening.  The  gray  mat- 
ter, the  white  matter,  and  the  nuclei  of 
the  bulbar  nerves  may  be  simultane- 
ously affected.  The  maximum  of  in- 
volvement is  at  the  level  of  the  nuclei. 
All  the  nerves,  except  the  third,  fourth, 
and  the  sixth,  may  be  affected.  Some- 
times a  combined,  viz. :  an  inferior  and 
a  superior,  polioencephalitis  is  observed. 
In  such  cases  the  nerves  of  the  upper 
and  lower  portions  of  the  medulla  are 
simultaneously  involved.  Microscopic- 
ally the  medulla  appears  in  a  state  of 
inflammation,  to  wit:  the  blood-vessels 
are  dilated,  congested ;  the  perivascular 
spaces  are  filled  with  leucocytes ;  the 
cells  of  the  nuclei  are  in  a  state  of 
chromatolysis,  and  the  axis-cylinders 
undergo  degeneration.  In  Eisenlohr's 
case  taken  from  a  typhoid-fever  patient 
who  died  with  symptoms  of  acute  bul- 
bar palsy,  microbes  were  found  in  the 
medulla. 

TREATMENT.— Counterirritation 
applied  to  the  neck  and  purgatives  are 
the  immediate  means.  Special  atten- 
tion must  be  paid  to  the  feeding.  In 
view  of  the  difficulty  of  swallowing, 
the  patient  is  in  constant  danger  of 
suffocation.  When  a  history  of  syph- 
ilis is  obtained,  injections  of  salvarsan 
may  be  tried. 


CHRONIC  (PROGRESSIVE) 
BULBAR  PARALYSIS,  OR  LABI- 
OGLOSSOLARYNGEAL  PARAL- 
YSIS. 

SYMPTOMS.— The  onset  is  slow, 
but  progressive.  It  is  usually  preceded 
by  some  vague  pain  in  the  neck.  Grad- 
ually a  weakness  of  the  tongue  is  notice- 
able. The  patient  experiences  some 
difficulty  in  moving  it  in  the  mouth 
during  the  act  of  mastication  or  in 
speaking;  also  in  protruding  it.  At 
the  same  time  or  shortly  afterward  the 
lips  become  affected.  The  palate  fol- 
lows next  in  order.  Finally,  the  mus- 
cles of  the  pharynx  and  the  larynx  be- 
come involved. 

When  the  disease  is  at  its  beginning, 
the  striking  disturbance  is  in  the  tongue. 
The  letters  which  require  the  use  of  the 
tongue  are  poorly  pronounced;  the 
speech  is  indistinct  (dysarthria).  In  a 
more  advanced  period  of  the  disease 
not  only  marked  limitation  of  move- 
ments of  the  tongue  is  observed,  but 
the  organ  appears  flat  and  flabby,  it  is 
atrophied,  and  fine  fibrillary  contrac- 
tions are  noticeable.  At  this  stage  the 
speech  is  almost  impossible  (anarthria). 
Reactions  of  degeneration  are  present. 
Mastication  is  very  difficult,  and  the 
food  remains  a  long  time  in  the  mouth. 
The  muscles  of  the  lips  undergo  atrophy, 
and  the  patient  is  unable  to  execute  the 
act  of  blowing  and  whistling.  During 
the  act  of  speaking  they  remain  immo- 
bile. The  mouth  is  open,  and  the 
saliva  is  continuously  dribbling.  The 
facies  is  then  characteristic.  It  gives 
the  impression  of  mental  hebetude,  and 
this  is  particularly  noticeable  in  the  act 
of  laughing.  The  pat^'ent  does  it  with 
a  widely  open  mouth  and  for  a  suffi- 
ciently long  time  to  impress  as  being 
stupid.  A  tendency  to  keep  on  laugh- 
insf    when    once    started    is    somewhat 
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cliaractcrlstic  of  the  disease.  The  silly 
facies  is  only  apparent,  as  in  reality 
there  is  complete  preservation  of  men- 
tal faculties. 

The  condition  of  the  muscles  of  the 
lips  increases  the  difficulty  of  speaking 
and  especially  in  pronouncing  labial 
letters.  Fibrillary  contractions  and  re- 
actions of  degeneration  of  the  muscles 
of  the  lips  are  present. 

The  paralysis  of  the  palate  is  mani- 
fested by  the  nasal  intonation  of  the 
voice ;  in  order  to  improve  the  pro- 
nunciation the  patient  closes  up  his  nos- 
trils, so  that  the  air  during  the  act  of 
speaking  passes  entirely  through  the 
mouth.  When  the  pharynx  becomes 
involved,  the  patient's  deglutition  is 
embarrassed.  The  food  is  rejected 
through  the  nose  and  the  mouth.  The 
patient  uses  all  sorts  of  subterfuge  to 
force  the  food  into  the  pharynx :  he 
throws  his  head  backward ;  sometimes 
pushes  the  food  with  his  fingers.  He 
is  in  constant  danger  of  having  parti- 
cles of  food  penetrate  into  the  larynx. 

The  involvement  of  the  larynx  is  a 
late  manifestation.  In  such  a  case 
speech  is  absolutely  impossible  and 
aphonia  is  complete.  Besides,  the  dan- 
ger of  suffocation  from  food  is  greater. 
Bronchopneumonia  from  aspiration  of 
particles  of  food  into  the  larynx  is  not 
rare. 

The  involvement  of  the  nuclei  of  the 
most  important  nerves  naturally  leads 
to  cardiac  and  pulmonary  complica- 
tions. The  latter  have  been  already 
mentioned.  It  may,  however,  be  added 
that  the  inability  of  the  patient  to 
breathe  or  expectorate  properly  leads  to 
accumulation  of  mucus  in  the  bronchial 
tubes,  so  that  an  ordinary  bronchitis 
may  be  very  serious.  As  to  the  cardiac 
disturbances,  they  consist  of  attacks  of 
cardiac  oppression,  of  attacks  of  syn- 


cope ;    the  pulse  is  small,   feeble,   and 

irregular. 

Case  of  chronic  bulbar  paralysis  of 
diphtheritic  origin  in  a  male  patient 
of  24  years  who  presented  consider- 
able atrophy  of  the  tongue,  with 
fibrillary  tremors,  almost  complete 
laryngeal  paralysis,  and  atrpohy  of 
the  vocal  cords.  These  symptoms 
came  on  gradually  one  after  the  other 
after  a  severe  attack  of  diphtheria  at 
the  age  of  12  years,  which  affected 
both  the  pharynx  and  larynx.  The 
more  immediate  paralysis  of  the  soft 
palate  disappeared,  but  the  laryngeal 
paralysis  became  accentuated.  The 
condition  of  the  tongue  caine  on  some 
time  afterward,  and  one  could  actu- 
ally observe,  in  addition  to  the  laryn- 
geal and  lingual  affections,  a  slight 
paresis  of  the  lips  on  the  right  side, 
and  a  distinct  diminution  in  the  hear- 
ing power.  It  seemed,  therefore,  as 
if  there  were  here  present  a  pro- 
gressive lesion  of  the  bulbar  nuclei, 
due  to  the  influence  of  the  diph- 
theritic toxin.  Siredey  (Le  progres 
med.,  Nov.  24,  1906). 

Among  other  symptoms  of  labioglos- 
solaryngeal  paralysis  may  be  mentioned 
the  increase  of  the  patellar  tendon- 
reflexes,  which  has  been  observed  in 
the  majority  of  cases,  although  not  in 
all.  This  fact  speaks  in  favor  of  the 
view  that  progressive  bulbar  paralysis 
is  a  form  of  amyotrophic  lateral  scle- 
rosis   (see   Pathology). 

Progressive  bulbar  palsy  may  some- 
times develop  in  the  course  of  pro- 
gressive muscular  atrophy.  It  is  then 
an  indication  that  the  pathological  proc- 
ess of  the  latter  disease,  which  consists 
of  a  progressive  destruction  of  the  cells 
of  the  anterior  cornua  of  the  cord,  has 
reached  the  medulla  and  involved  the 
cells  of  the  nuclei. 

When,  in  the  course  of  such  cases, 
the  progressive  muscular  atrophy  is  at 
its  climax,  a  gradual  involvement  of  the 
lips  and  tongue  begins  to  be  noticeable. 
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DIAGNOSIS.  — There  is.no  diffi- 
culty in  recognizing  tlie  affection  from 
its  slow  onset,  gradual  and  progress- 
ive involvement  of  the  muscles  of  the 
tongue,  lips,  phar3'nx,  and  larynx. 
However,  a  difficulty  of  swallowing,  of 
opening  the  mouth,  of  moving  the 
tongue  may  be  encountered  in  acute 
tonsillitis  or  pharyngitis.  In  the  latter 
affections  there  will  always  be  fever, 
pain,  adenopathy,  which  are  wanting 
in  bulbar  pals)^ 

Bilateral  facial  paralysis  may  simu- 
late progressive  btdbar  palsy  through 
the  immobility  of  the  facies,  but  it 
should  be  borne  in  mind  that  in  the 
latter  aft'ection  the  upper  part  of  the 
face  is  not  involved  and  in  the  first 
aft'ection  the  muscles  "  of  the  tongue, 
larynx,  and  pharynx  are  not  involved. 

Difficulty  of  deglutition,  nasal  intona- 
tion of  the  voice  may  be  caused  by 
paralysis  of  the  palate  in  the  course  of 
or  following  diphtheria,  but  there  is 
no  involvement  of  the  tongue  or  lips. 

Pseudobulbar  palsy  always  follows 
one  or  two  apoplectic  seizures.  The 
symptoms  of  bulbar  paralysis  are  only 
slightty  marked  after  the  first  attack, 
but  are  distinct  after  the  second  attack. 
However,  there  is  no  slow,  progressive, 
and  successive  involvement  of  the 
tongue,  lips,  and  pharynx.  Besides, 
there  is  always  present  a  hemiplegia. 
The  muscles  aft'ected  do  not  show 
reactions  of  degeneration  or  fibrillary 
tremor.  Intelligence"  is  diminished,  and 
there  is  a  spasmodic  laughing  or  crying. 

In  myasthenia  gravis  there  is  a  weak- 
ness of  the  muscles  of  the  tongue, 
larynx,  palate,  and  pharynx,  but  there 
is  a  predominance  of  weakness  in  the 
masticatory  muscles  and  in  the  levator 
palpebrse.  Ptosis  is  evident.  Besides, 
the  general  asthenia,  the  absence  of 
atrophy,  of  reactions  of  degeneration, 


of  fibrillary  tremor,  the  presence  of  the 
special  myasthenic  electrical  reaction 
consisting  of  rapid  exhaustion  of  mus- 
cular contractions — are  all  sufficient  to 
distinguish  this  affection  from  pro- 
gressive bulbar  paralysis. 

ETIOLOGY.  —  The  true  causes  of 
the  disease  are  not  known.  It  has  been 
observed  in  the  course  of  amyotrophic 
lateral  sclerosis,  progressive  muscular 
extrophy,  syringomyelia,  tabes,  multiple 
sclerosis.  Debilitating  diseases,  syph- 
ilis, intoxications,  exposure  to  cold, 
overuse  of  the  muscles  have  been  men- 
tioned by  various  authors  as  causes  of 
the  affection.  It  usually  occurs  in  mid- 
dle age,  although  it  has  been  observed 
in  children.  ]\Iales  are  more  frequently 
aft'ected  than  females. 

PATHOLOGY.  — The  morbid 
changes  consist  chiefly  of  a  primary, 
but  progressive  degeneration  of  the 
nuclei  of  the  nerves  originating  in  the 
lower  half  of  the  medulla — viz. :  in 
the  nuclei  of  the  seventh,  ninth,  tenth, 
eleventh,  and  twelfth  nerves.  The  most 
marked  changes  are  seen  in  the  nucleus 
of  the  twelfth  nerve.  These  changes 
are  similar  to  those  observed  in  the 
cornua  jf  the  spinal  cord  in  progressive 
muscular  atrophy.  They  show  various 
stages  of  chromatolysis  with  subsequent 
disappearance  of  the  cells.  The  axis- 
cylinders  emanating  from  these  cells 
and  the  roots  of  the  nerves  undergo 
degeneration.  The  interstitial  tissue  is 
also  changed;  sometimes  there  is  an 
increase  of  connective  tissue  and  thick- 
ening of  the  walls  of  the  blood-vessels. 

The  pathological  process  may  not  be 
confined  exclusively  to  the  nuclei.  Not 
infrequently  the  white  matter  of  the 
medulla  has  been  found  affected.  De- 
generative changes  in  such  cases  have 
been  traced  in  the  p3^ramidal  bundles 
through  the  pons  and  cerebral  pedun- 
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cles.  Otherwise  speaking,  progressive 
bulbar  paralysis  may  be  an  amyo- 
trophic lateral  sclerosis.  Leyden  be- 
lieves that  this  is  always  the  case ; 
Raymond,  Dejerine,  and  others  admit 
that,  while  an  involvement  of  the  white 
matter  is  a  frequent  occurrence,  never- 
theless, an  independent  nuclear  involve- 
ment, such  as  Duchenne  originally  de- 
scribed, is  also  possible. 

The  muscles  in  which  the  degener- 
ated bulbar  nerves  are  distributed  un- 
dergo atrophy.  Their  size  is  dimin- 
ished ;  the  nuclei  of  the  sarcolemma 
proliferate;  the  interstitial  and  fatty 
elements  are  increased.  The  muscles 
affected  are  those  of  the  tongue,  lips, 
pharynx,  and  larynx. 

PROGNOSIS.  — The  disease  is 
essentially  progressive.  Remissions,  or 
temporary  arrests  of  development,  are 
sometimes  observed.  It  may  last  from 
a  few  months  to  several  years.  There 
are  no  cases  of  cure  on  record.  Death 
may  result  either  from  inanition  be- 
cause of  the  difficulty  or  inability  of 
swallowing,  from  bronchopneumonia 
caused  by  penetration  of  food  into  the 
air  passages,  or  from  sudden  involve- 
ment of  the  heart  in  attacks  of  syncope. 
The  prognosis  is  invariably  grave. 

TREATMENT.— There  is  no  spe- 
cial medication  that  could  arrest  the 
course  of  the  disease.  Local  cauteri- 
zation of  the  neck,  antisyphilitic  reme- 
dies :  mercury,  the  iodides  and  salvar- 
san,   and   also   strychnine,   nitrate  of 


silver,  arsenic,  phosphorus,  electricity 

applied  to  the  neck  or  to  the  affected 
muscles — may  all  be  tried,  but  not 
much  reliance  can  be  placed  on  any 
of  the  remedies. 

Case  of  bulbar  paralysis,  followed 
by  progressive  muscular  atrophy,  in 
which  great  benefit  was  undoubtedly 
obtained  from  the  application  on  al- 
ternate days  of  medicated  electrodes, 
with  the  patient  placed  on  an  in- 
sulating Diatform,  the  pad  being  con- 
nected with  the  positive  side  of  a 
static  machine,  the  negative  pole  of 
which  was  grounded.  The  discharg- 
ers were  then  arranged  so  as  to  give 
a  powerful  "Morton  wave"  current. 
Ill  addition,  local  application  of 
similar  current  was  made  by  means 
of  a  glass  vacuum  electrode  over  the 
affected  .muscles  and  their  motor 
points.  The  patient,  notwithstanding 
the  great  symptomatic  improvement 
in  every  way,  died  suddenly  about 
three  months  later,  without  any  evi- 
dence of  pain  or  respiratory  em- 
barrassment. Little  and  Bokenhan 
(Brit.  Med.  Jour.,  Sept.  12,  1908). 

When  the  patient  has  difficulty  in 
swallowing,  he  must  be  fed  through  an 
esophageal  tube.  In  case  of  suffocation, 
tracheotomy  must  be  performed. 

Alfred  Gordon, 

Philadelphia. 

BUNION.  See  Tendons:  Bursi- 
tis. 

BURNS.  See  Skin,  Surgical  Dis- 
eases OF. 

BUTYL  CHLORAL  HYDR- 
ATE.    See  Croton  Chloral. 


CACODYLIC  ACID  and  its  salts,  to  a  considerable  extent  in  medicine, 

the  CACODYLATES,  constitute  a  neither  cacodylic  acid  nor  the   caco- 

series  of  organic  arsenic  compounds  dylates  are  official, 
containing  the  basic  radical   cacodyl  The   formula  of  cacodylic  acid,  or 

(CH3)2As.     Though  at  present  used  dimethylarsenic  acid,  is  (CH3)2AsO.- 
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OH.  It  occurs  in  the  form  of  color- 
less, odorless  crystals,  with  a  slightly 
sour  taste,  and  is  soluble  in  water  and 
alcohol.  It  contains  54.3  per  cent,  of 
elemental  arsenic. 

Sodium  chcodylate  [(CH3)2AsO.- 
ONa+3H20],  now  generally  used  in 
preference  to  the  acid,  is  prepared  by 
distillation  of  arsenic  trioxide  with 
potassium  acetate,  oxidation  of  the 
resulting  products  with  mercuric 
oxide,  and  neutralization  of  the  caco- 
dylic  acid  thus  obtained  with  sodium 
hydroxide.  It  appears  as  an  amor- 
phous, white  powder,  which  is  easily 
soluble  in  water.  The  fluid  resulting 
from  its  dissolution  is  alkaline  in  re- 
action toward  litmus,  but  is  prac- 
tically neutral  toward  phenolphthal- 
ein.  Sodium  cacodylate,  while  chem- 
ically a  stable  substance  when  in  the 
dry  state,  absorbs  water  from  the  air. 
AVhen  kept  in  solution,  it  tends  to  de- 
teriorate after  a  time  (Arnozan).  It 
contains  36  per  cent,  of  pure  arsenic. 

Sodium  methylarsenate,  or  arrhenal 
[CH3.AsO.(ONa)2+5H20],  greatly 
resembles  sodium  cacodylate  in  ac- 
tion. It  occurs  as  white  crystals, 
readily  soluble  in  water  and  slightly 
so  in  alcohol.  It  contains  33  per  cent, 
of  arsenic. 

DOSE  AND  MODES  OF  AD- 
MINISTRATION.—The  dosage  of 
cacodylic  acid,  sodium  cacodylate, 
and  sodium  methylarsenate  in  adults 
ranges  from  ^  to  2  grains  (0.016  to 
0.13  Gm.)  per  diem.  In  children  6  to 
10  years  old  the  maximal  daily  dose 
is  i/s  to  y2  grain  (0.02  to  0.03  Gm.), 
and  in  those  3  or  4  years  old  %  grain 
(0.01  Gm.)  (Rocaz). 

These  drugs,  though  often  used  in- 
ternally, are,  in  addition,  especially 
suitable  for  hypodermic  injection. 
Causing  no  local  irritation  except  in 


large  doses.  According  to  Gautier, 
as  much  as  I'jA  to  3  grains  (0.1  to 
0.2  Gm.)  per  diem  will  be  retained  by 
the  stomach  for  an  indefinite  period. 
Administration  of  the  drug  by  enema 
has  also  been  carried  out,  %o  to  % 
grain  (0.006  to  0.01  Gm.)  being  given 
dissolved  in  water  two  or  three  times 
daily. 

Renaut  suggests  the  following  solu- 
tion for  use  by  rectum  : — 

R  Sod'min  caco- 
dylate  ...  4to6gr.  (0.25  to  0.40  Gm.). 

Water  6^  oz.  (200  c.c). 

M.     Sig. :    Use  80  minims  three  times   a 
day. 

Sodium  cacodylate  is  in  most  cases 
well  borne  when  administered  by  the 
mouth,  and  produces  its  usual  thera- 
peutic effects.  Among  13  cases  in 
which  the  drug  was  employed,  many 
gained  in  weight,  especially  4  with 
phthisis,  1  with  chorea,  and  1  with 
Graves's  disease.  In  none  was  the 
garlicky  odor  present.  In  no  case, 
was  there  gastrointestinal  disturb- 
ance. Improvement  in  appetite  al- 
ways preceded  the  gain  in  weight. 
The  daily  doses  used  varied  from  Yz 
to  M  grain  (0.0216  to  0.048  Gm.). 
The  treatment  was  continued  for  ten 
days  and  then  interrupted.  Brousse 
has  used  much  larger  daily  doses  (4 
to  5  grains — 0.26  to  0.32  Gm.)  in  der- 
matological  cases  without  causing  un- 
toward effects.  Grasset  (Semaine 
medicale,  No.  11,  1900). 

Three  cases  of  simple  chorea  of 
moderate  severity  in  children  aged, 
respectively,  8,  12,  and  14  years  in 
which  sodium  cacodylate  was  used 
with  success.  A  rectal  injection  of  1 
dram  (4  Gm.)  of  cacodylate  solution 
(1  to  400)  was  given  daily  for  the 
first  five  days,  twice  daily  for  the  next 
five  days,  and  thrice  daily  for  the 
next  five  days. 

After  an  interruption  of  five  days 
the  treatment  was  repeated  for 
fifteen  days.  There  were  no  un- 
toward effects.  Belbeze  (Semaine 
medicale.  No.  13,  1900). 
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Experience  with  intravenous  injec- 
tions of  a  5  per  cent,  solution  of 
sodium  cacodylate  in  over  400  cases 
showed  that  this  method  is  as  safe 
and  reliable  as  the  hypodermic — in 
fact,  more  so.  The  action  is  more 
prompt  and  certain.  An  ordinary 
hypodermic  syringe  suffices,  but  the 
strictest  aseptic  precautions  are,  of 
course,  necessary. 

Anemia,  tuberculosis,  diabetes, 
scrofula,  nervous  disorders,  skin 
affections,  and  cancer  were  thus 
treated.  Sometimes,  as  in  cancer  of 
the  breast,  in  sciatica,  and  in  scrofula, 
the  remedy  is  best  injected  in  loco. 
In  anemia  and  chlorosis  the  results 
obtained  were  brilliant.  Sometimes 
in  four  to  six  weeks  a  cure  was 
effected.  Sodium  cacodylate  was 
used,  the  initial  dose  being  %  grain 
(0.054  Gm.)  daily,  increased  up  to  l]4 
grains  (0.01  Gm.)  every  second  day. 
In  severe  cases  the  daily  dose  was 
about  3  grains  (0.2  Gm.).  After 
three  weeks'  treatment,  a  pause  was 
made  for  a  week,  and  the  medication 
then  resumed.  Occasionally  the  rem- 
edy was  given  internally,  in  pills  or 
according  to  the  following  formula: — 

Bt  Sodium  caco- 
dylate       J^  dr.  (2  Gm.). 

Rum, 

Syrup,  ..of  each  4  dr.    (16  c.c). 

Distilled   wafer.    2  oz.   (60  c.c). 

Peppermint   oil.   2  drops   (0.12  c.c). 

(A  teaspoonful  contains  1%  grains 
(0.081   Gm.)    of  sodium  cacodylate). 

In  tuberculosis  the  success  was  very 
encouraging,  especially  in  a  case  of 
urogenital  tuberculosis.  In  sciatica 
and  in  palsies  sodium  cacodylate  was 
given  locally  under  the  skin  in  doses 
oi  VA  grains  (0.081  Gm.)  with  good 
results.  F.  Mendel  (Therap.  Mo- 
natsh.,  Bd.  xvi,  Nu.  4,  1902). 

PHYSIOLOGICAL    ACTION.— 

The  effects  of  cacodylates  are  essen- 
tially those  of  arsenic,  exerted  more 
slow^ly  owing  to  the  fact  that  the  ar- 
senic does  not  develop  its^accustomed 
action  until  it  has  been  liberated  from 
the  firm  organic  combination  in 
which  it  is  present  in  the  cacodylic 


compounds.  Since  this  liberation 
takes  place  only  in  relatively  small 
amount,  Heft'ter's  experiments  hav- 
ing indicated  that  but  2  or  3  per  cent, 
of  sodium  cacodylate  is  decomposed 
with  liberation  of  the  arsenous 
ion,  the  action  of  the  drug  is  cor- 
respondingly weakened.  The  caco- 
dylates have  been  claimed  to  be  less 
toxic  than  inorganic  forms  of  arsenic, 
and  also  to  be  less  prone  to  cause  un- 
pleasant side-effects.  It  has  not  at  all 
been  clearly  shown,  however,  that  the 
degree  of  toxicity  is  any  lower  than 
one  would  naturally  expect  from  the 
small  percentage  of  arsenic  liberated, 
i.e.,  there  is  no  reason  to  believe  that 
the  ratio  of  toxicity  to  therapeutic 
power  is  any  lower  than  in  the  case 
of  the  inorganic  arsenic  compounds. 
Indeed,  the  fact  that  arsenic  in  free 
inorganic  form  appears  to  be  the 
active  agent  in  cacodylates  as  well 
would  tend  to  suggest  the  impos- 
sibility of  any  such  difference  in  rela- 
tive toxic  power. 

Sodium  cacodylate  can  be  detected 
in  the  urine  after  hypodermic  injec- 
tion of  daily  doses  of  from  0.05  to 
0.2  Gm.  (%  to  3  grains)  in  from  ten 
to  thirty-six  days  or  more.  Inorganic 
arsenic  began  to  be  eliminated  in  2 
cases  under  observation  after  twenty- 
two  and  forty-four  days,  respectively. 
The  amount  eliminated  was  small  and 
personal  idiosyncrasy  seemed  to  play 
a  considerable  part.  In  dogs  injec- 
tions of  0.33  Gm.  (5  grains)  daily  for 
nine  days  caused  no  objective  symp- 
toms, but  the  drug  was  excreted  on 
the  second  day  and  daily  thereafter. 
Inorganic  arsenic  made  its  appear- 
ance in  the  urine  on  the  twelfth  day. 
No  macroscopic  pathological  changes 
were  found  at  autopsy,  but  inorganic 
arsenic  was  found  in  the  muscles, 
liver,  and  bone-marrow.  Only  a 
small  portion  of  the  injected  drug  is 
eliminated  through  the  urine.  When- 
ever inorganic  acid  could  be  detected 
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in  the  urine  it  was  also  present  in  the 
feces.  In  a  large  rabbit  killed  by  an 
injection  of  1  Gm.  (15  grains),  the 
tissues,  liver,  and  muscle  had  a  gar- 
licky odor  and  chemical  analysis 
revealed  inorganic  arsenic.  The 
authors  feel  sure  that  cacodylic  acid, 
as  vv^ell  as  inorganic  arsenic,  is  de- 
posited in  the  tissues.  That  large 
doses  are  required  to  produce  effects 
is  undoubtedly  due  to  the  fact  that 
the  drug  is  only  partially  decomposed 
to  inorganic  arsenic,  and  the  benefit  is 
to  be  ascribed  to  a  self-regulation 
and  automatic  immunity  which  the 
organism  acquires  by  tho  constant 
presence  and  new  formation  of  ar- 
senic of  the  inorganic  type  in  the 
body.  The  production  of  arsenous  or 
arsenic  acid  in  a  nascent  state  is 
probably  not  an  unimportant  factor, 
as  in  this  condition  even  small 
amounts  of  the  ions  become  more 
active  and  give  better  results  than 
arsenic  given  as  such  per  os.  It  is 
not  impossible,  however,  that  caco- 
dyl  or  its  oxide,  which  is  also  pro- 
duced, may  have  an  action  of  its  own 
not  unlike  that  of  the  inorganic  ar- 
senic compounds.  Dawes  and  Jack- 
son (Jour.  Amer.  Med,  Assoc,  June 
22,  1907). 

From  both  experimental  work  and 
clinical  experience  it  has  become  clear 
that  cacodylates  exert  effects  on  the 
blood  and  on  general  nutrition  similar 
to  those  of  inorganic  arsenic.  De 
Biehler  found  a  distinct  increase  of 
body  weight  to  ocur  in  rabbits  given 
sodium  cacodylate  over  and  above 
that  taking  place  in  the  same  period 
of  time  in  control  animals.  The  re- 
sults obtained  with  cacodylates  in 
cutaneous  affections  also  suggest  that 
their  action  on  the  skin  is  the  same  as 
that  of  arsenic  in  inorganic  form. 

Action  of  sodium  cacodylate  on  the 
blood  and  on  oxidation  processes 
studied  experimentally.  Rabbits  were 
given  doses  of  0.005  Gm.  (1^2  grain), 
gradually  increased  to  0.01  or  0.015 
Gm.    (%    to    34    grain),    on    alternate 


days  for  two  months.  All  the  ani- 
mals increased  in  weight  by  300  to 
400  Gm.  (10  to  13  ounces)  during  this 
period,  while  the  control  rabbits  in- 
creased only  SO  to  100  Gm.  (1%  to 
3%  ounces).  The  increase  in  weight 
was  proportionate  with  the  dosage. 
The  specific  gravity  of  the  blood  and 
the  hemoglobin  percentage  were  in- 
creased, while  the  number  of  red  and 
of  white  corpuscles  was  diminished. 
The  power  of  oxidation  in  the  organ- 
ism was  lowered.  Sodium  cacodylate 
should  therefore  be  prescribed  only 
where  there  is  excessive  oxidation  in 
association  with  decrease  of  albumin 
and  hemoglobin  in  the  blood.  It  is 
contraindicated  in  morbid  states 
where  oxidative  processes  in  the 
organism  are  diminished.  M.  de 
Biehler  (Arch,  internat.  de  pharma- 
codyn.  et  de  then,  vol.  xvii,  No.  112, 
1907). 

According  to  Dawes  and  Jackson, 
cacodylic  acid  is  deposited  in  the 
body  tissues,  and  then  gradually  in 
part  decomposed.  The  amount  of  ar- 
senic eliminated  in  the  urine  as  the 
result  of  cacodylic  medication  was 
found  to  vary  in  different  individ- 
uals, personal  idiosyncrasy  appar- 
ently playing  a  considerable  part. 

A  pronounced  garlic-like  odor  of 
the  breath  is  frequently  observed  in 
those  taking  cacodylates,  whether  by 
mouth  or  hypodermic  injection.  This 
is  believed  due  to  the  formation  of  the 
strongly  smelling  compound  caco- 
dylic oxide,  by  partial  decomposition 
of  the  drug.  One  of  Dawes's  patients 
treated  with  sodium  cacodylate  re- 
ported the  odor  of  garlic  in  the  per- 
spiration about  a  week  after  injec- 
tions of  3  grains  (0.2  Gm.)  had  been 
commenced.  Complaint  of  the  odor 
in  the  urine  is  not  an  infrequent 
occurrence ;  this  odor  may  also  be 
observed  in  inorganic  arsenic  medi- 
cation. 


CACODYLATES    (SAJOUS). 


703 


UNTOWARD  EFFECTS  AND 
POISONING.  — While  cacndyHc 
compounds  were  at  lirst  claimed  to  Ije 
"non-toxic"  and  devoid  of  the  un- 
pleasant collateral  effects  of  inorganic 
arsenic  compounds, — diarrhea,  pig- 
mentation of  the  skin,  paralyses, — 
clinical  experience  with  them  has 
shown  that  this  is  only  relatively 
true.  Wm.  IMurrell  has  reported  a 
case  w^hich  shows  that  sodium  caco- 
dylate  may  produce  all  the  untoward 
systemic  effects  of  arsenic  in  a 
marked  and  decided  manner :  The  pa- 
tient was  a  young  womian  21  years  of 
age  suft'ering  from  moderately  ad- 
vanced pulmonary  tuberculosis,  and 
was  ordered  1  grain  (0.06  Gm.)  of  a 
reliable  preparation  of  the  drug  in 
pill  form  three  times  daily.  On  the 
following  day  there  was  a  distinct 
odor  of  garlic  on  the  breath,  on  the 
third  day  the  patient  vomited  twice, 
and  on  the  fourth,  after  11  doses  had 
been  taken,  she  developed  symptoms 
of  arsenical  poisoning.  Her  face  was 
pale,  the  eyelids  edematous,  and  the 
conjunctivas  injected.  The  patient 
suft'ered  from  constant  nausea  and 
vomiting,  and  complained  of  pains 
in  the  limbs,  especially  the  lower. 
There  was  tenderness  on  deep  pres- 
sure over  the  course  of  the  nerves, 
and  she  was  unable  to  move  the  left 
leg.  There  was  distinct  loss  of  power 
in  the  extensors  of  the  left  wrist. 
The  patellar  reflexes  were  preserved ; 
there  was  no  diarrhea  or  albuminuria. 
On  suspending  the  treatm'ent  the 
acute  symptoms  subsided  in  tw^enty- 
four  hours,  but  the  loss  of  power  in 
the  leg  and  wrist  persisted  for  some 
da3"S. 

THERAPEUTIC  USES.— Sodium 
cacodylate  is  of  value  in  the  same 
classes  of  affections  as  inoro-anic  ar- 


senic preparations,  and  appears  to  be 
most  suitable  for  cases  where  a  con- 
stant, prolonged  arsenical  action  is 
required. 

In  anemias,  especially  of  the  per- 
nicious type,  it  has  given  good  results 
in  the  hands  of  a  number  of  observers. 
In  simple  anemias,  it  has  shown  evi- 
dence of  its  power  greatly  and,  as  a 
rule,  rapidly  to  increase  the  hemo- 
globin percentage  as  well  as  in  many 
instances  the  number  of  red  cells. 
Administration  by  hypodermic  or  in- 
tramuscular injection  is  the  procedure 
of  choice;  Dawes  finds  that  the  drug 
does  not  cause  discomfort  at  the  site 
of  injection  unless  given  in  very  large 
doses,  such  as  4^  to  9  grains  (0.3  to 
0.6  Gm.).  The  method  employed  by 
this  author  is  to  have  the  pharmacist 
weigh  out  various  doses — IjA,  2}^,  3, 
and  41^  grains  (0.1,  0.15,  0.2,  and  0.3 
Gm.) — and  place  them  in  sterile  ^- 
dram  (2  Gm.)  phials,  tightly  corked 
in  order  to  prevent  absorption  of 
water  from  the  air.  At  the  time  of 
injection  the  dry  salt  is  placed  in  the 
barrel  of  the  syringe,  which  has  been 
previously  sterilized.  Boiling  water 
is  then  drawn  into  the  syringe  until 
all  the  salt  is  dissolved.  When  the 
solution  is  cooled  to  about  body 
temperature,  the  needle  is  quickly 
plunged  deepl}^  into  the  gluteal  mus- 
cles— the  skin  having  been  suitably 
disinfected — and  the  solution  slowly 
injected.  The  initial  dose  employed 
by  Dawes  is  %4  grain  (0.001  Gm.) 
for  each  pound  of  body  weight;  later 
the  total  dose  is  gradually  increased 
to  3  grains  (0.2  Gm.)  and  frequently 
to  45^  grains  (0.3  Gm.). 

In  giving  small  doses  and  leaving 
intervals  of  non-treatment  for  fear  of 
toxic  results,  one  errs  on  the  side  of 
prudence.     In  most  cases  satisfactory 
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results  are  obtained  only  by  using 
relatively  large  doses  daily  without 
intermission,  and  often  for  several 
weeks,  especially  in  anemias  of  long 
standing;  Of  14  cases  of  pernicious 
anemia  treated  with  sodium  caco- 
dylate  which  had  been  reported  to 
the  author,  4  had  short  periods  of 
improvement,  alternating  with  ex- 
acerbation of  the  symptoms,  and 
finally  died.  Of  the  remaining  10, 
reported  as  cured,  5  had  been  but  so 
recently  discharged  (three,  five,  six, 
eight,  and  nine  months)  that  they 
could  not  be  claimed  as  cures,  though 
every  evidence  of  recovery  was  pres- 
ent. The  other  5,  however,  seemed 
to  be  properly  classed  as  well,  for 
they  had  shown  no  recurrence  of  the 
symptoms  for  respectively  fifteen 
months,  eighteen  months,  twenty-two 
months,  twenty-five  months,  and 
thirty-seven  months.  In  these  5 
cases  careful  blood-counts  were  made 
at  frequent  intervals,  and  the  author 
had  no  doubt  as  to  the  correctness 
of  the  diagnosis.  The  author  has 
records  of  410  cases  of  anemia  treated 
by  himself  and  others,  and  in  every 
uncomplicated  one  there  was  com- 
plete recovery.  He  has  yet  to  see  a 
case  of  anemia  in  which  this  drug 
has  not  rapidly  increased  the  hemo- 
globin percentage  and,  as  a  rule,  also 
the  red  cells.  The  most  brilliant  re- 
sults have  been  in  neuroses  accom- 
panying anemia.  One  patient  with 
tic  douloureux  recovered,  another  im- 
proved; 15  out  of  17  cases  of  eczema 
were  cured;  22  patients  with  psoriasis 
gave  only  9  recoveries  and  several 
seemed  to  be  aggravated.  Neuralgias 
and  gastralgias  generally  responded 
favorably.  It  is  important  to  have 
a  perfectly  pure  salt.  It  would  ap- 
pear that  sodium  cacodylate  is  useful 
where  arsenic  is,  and  is  less  toxic  in 
large  doses.  S.  L.  Dawes  (Monthly 
Cyclo.  and  Med.  Bull.,  June,  1911). 

In  pulmonary  and  other  forms  of 
tuberculosis,  as  well  as  in  cachexias 
from  various  causes,  including  ma- 
laria, sodium  cacodylate  may  be 
given  with  advantage  to  enhance  gen- 


eral nutrition  and  in  particular  to  im- 
prove the  condition  of  the  blood. 
Dawes  found  that  cases  of  malaria 
such  as  are  seen  in  former  residents 
of  tropical  and  semitropical  regions, 
and  which  had  proven  refractory  to 
the  persistent  use  of  quinine,  re- 
sponded very  promptly  and  perma- 
nently to  the  cacodylate.  Malarial 
gastralgia  has  been  found  to  be 
favorably  influenced.  According  to 
Ewart,  the  cacodylate  has  a  decided 
influence  upon  the  hectic  fever  in 
phthisis. 

Twenty-one  cases  were  treated 
with  sodium  cacodylate,  and,  of  these, 
9  were  selected  as  showing  definite 
results:  4  cases  of  pulmonary  tuber- 
culosis, 2  cases  of  skin  diseases,  and 
3  of  severe  anemia — 2  of  malarial  and 
1  of  rheumatic  origin.  The  drug  was 
administered  over  long  periods,  pref- 
erably by  hypodermic  injection.  As 
much  as  1  grain  (0.065  Gm.)  daily 
may  be  given  for  days  and  even 
weeks.  None  of  the  usual  toxic 
effects  of  arsenic  were  observed.  In 
some  cases  a  garlicky  odor  of  the 
breath  made  its  appearance.  For 
hypodermic  use  the  following  for^ 
mula  was  found  satisfactory:  Caco- 
dylic  acid,  1  dram  (4  Gm.) ;  caustic 
soda  or  sodium  carbonate,  a  sufficient 
quantity  to  saturate;  distilled  water, 
enough  to  make  3  ounces  (90  Gm.). 
This  can  be  sterilized  and  will  then 
remain  perfectly  neutral.  E.  M. 
Dupaquier  (N,  O.  Med.  and  Surg. 
Jour.,  vol.  liv,  No.  2,  1901). 

Other  conditions  sometimes  bene- 
fited by  arsenic  medication  in  which 
sodium  cacodylate  has  been  tried  and 
proven  its  worth  include  neuralgias, 
tic  douloureux,  dysmenorrhea,  bron- 
chial asthma,  Graves's  disease,  dia- 
betes, leukemias,  chronic  rheumatic 
conditions,  and  chorea.  Dawes  states 
that  of  22  cases  of  neuritis  treated 
with  the  drug  16  recovered.  Accord- 
ing to  the  same  author,  sodium  caco- 
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d3^Iate  lias  proven  much  more  satis- 
factory in  the  treatment  of  chronic 
rheumatism  than  other  forms  of  ar- 
senic. One  case  of  rheumatoid  ar- 
thritis was  apparently  checked  by  its 

use. 

Sodium  cacodylate  has  been  em- 
ployed with  benefit  in  a  vast  variety 
of  diseases:  grave  anemia,  cachexia 
of  varying  origin,  tuberculosis  in  its 
numerous  forms, — pulmonary,  osse- 
ous, and  visceral, — scrofulosis,  her- 
petism,  asthma,  cutaneous  diseases  of 
many  types,  malaria,  disturbances  of 
menstruation,  obesity,  chorea,  paral- 
ysis agitans,  neurasthenia,  myxedema, 
scleroderma,  exophthalmic  goiter, 
syphilis,  and  sarcoma.  It  is  best 
given  by  the  hypodermic  method. 
Patients  can  bear  %  to  1%  grains 
(0.054  to  0.108  Gm.)  a  day  and  con- 
tinue such  doses  for  at  least  two  or 
three  years  without  symptoms  of  ar- 
senical poisoning  or  the  occurrence 
of  anatomical  lesions  in  the  viscera. 
The  drug  may  also  be  administered 
by  mouth,  but  it  seems  to  be  less 
well  borne.  This  is  probably  due  to 
processes  of  oxidation  and  transfor- 
mation of  the  cacodylates  into  more 
active  forms  of  arsenic.  Armand 
Gautier  (Bull,  de  I'Acad.  de  Med., 
vol.  Ixv,  p.  20,  1901). 

Various  chronic  skin  diseases,  such 
as  psoriasis,  eczema,  lichen  ruber,  and 
acne,  have  proven  amenable  to  caco- 
dylate therapy. 

Cacodylic  acid  considered  by  author 
the  most  powerful  form  of  arsenic  for 
skin  diseases,  being  superior  to  Fow- 
ler's solution  or  other  preparations  of 
arsenic  commonly  used.  Cacodylate 
of  sodium  and  cacodylate  of  iron 
used  in  the  form  of  pills,  or  in  a  solu- 
tion, about  0.1  Gm.  (1^  grains)  of 
the  salt  being  commonly  given  dur- 
ing the  day.  He  has  employed  the 
drug  in  SO  cases.  In  only  1  patient,  a 
hysteriac,  was  the  drug  badly  borne 
by  the  stomach.  The  garlic-like  odor 
of  the  breath  spoken  of  by  some 
writers  commonly  occurred  in  anemic 


patients  having  digestive  disorders. 
The  ordinary  toxic  symptoms  of  ar- 
senic, such  as  diarrhea  and  dryness 
of  the  throat,  were  not  noted.  Two 
women  who  were  especially  sus- 
ceptible to  the  ordinary  forms  of  ar- 
senic were  able  to  take  0.1  Gm.  (1^ 
grains)  of  the  cacodylate  of  sodium. 
E.  Saalfeld  (Therap.  Monats.,  June, 
1901). 

Results  in  45  patients  suffering 
from  lichen  ruber,  eczema,  psoriasis, 
simple  anemia,  splenic  anemia,  per- 
nicious anemia,  Hodgkin's  disease, 
chorea,  malaria  with  gastralgia,  and 
various  neuroses  reported.  Of  these, 
34  were  either  entirely  cured  or  much 
benefited,  11  unimproved,  and  2  ap- 
parently made  worse.  The  most 
striking  result  was  in  a  case  of  lichen 
ruber  with  anemia.  This  patient  re- 
ceived 2J4  grains  (0.178  Gm.)  of 
sodium  cacodylate  daily  for  six  days, 
when  the  dose  was  doubled.  Six 
days  later  the  dose  was  increased 
to  6^4  grains  (0.437  Gm.),  and  six 
days  later  to  9  grains  (0.6  Gm.). 
This  dosage  was  continued  for  thirty- 
four  days,  when  it  was  reduced  to 
AYz  grains  (0.3  Gm.).  Four  weeks 
later  it  was  reduced  to  2^4  grains 
(0.178  Gm.),  and  about  a  month  later 
to  ^  grain  (0.048  Gm.)  every  other 
day  for  three  weeks,  when  it  was 
omitted  for  ten  days  and  then  re- 
sumed for  three  weeks  more  every 
other  day.  A  distinct  cure  followed. 
A  sense  of  exhilaration  was  often  ex- 
perienced soon  after  the  injection, 
and  the  treatment  was  almost  always 
followed  by  a  distinct  gain  in  weight. 
The  rapidity  of  improvement  seemed 
to  depend  much  upon  the  sufficiency 
of  the  dose.  Dawes  and  Jackson 
(Albany  Med.  Annals,  vol.  xix,  p. 
139,   1908). 

Rocaz,  of  Bordeaux,  has  recom- 
mended the  use  of  sodium  cacodylate 
in  pediatric  practice.  He  employed  it 
in  over  80  cases,  in  60  of  which  the 
treatment  was  continued  to  its  con- 
clusion, and  found  that  if  given  in- 
ternally twice  a  day,  in  aqueous  solu- 
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tion,  with  the  meals,  it  is  well  borne 
by  children  and  gives  good  results, 
notably  in  anemia  and  incipient  tuber- 
culosis. The  condition  of  the  kidneys 
should  be  examined  into  before  be- 
ginning the  treatment,  and  the  sus- 
ceptibility  of  the  organism  to  the 
drug  thereafter  carefully  watched. 
With  these  precautions,  and  by  sus- 
pending the  drug  occasionally  to 
guard  against  any  tendency  to  cumu- 
lative action,  Rocaz  found  it  possible 
to  avoid  all  disagreeable  by-effects, 
observing  neither  any  alliaceous  odor 
of  the  breath,  diarrhea,  vomiting,  nor 
skin  eruptions. 

The  use  of  sodium  cacodylate  in 
syphilis  has  been  suggested  and  more 
or  less  extensively  tried.  It  has  been 
argued,  from  the  theoretical  stand- 
point, that,  since  the  cacodylate  is  less 
toxic  and  contains  a  slightly  larger 
percentage  of  arsenic  than  Ehrlich's 
dioxydiamidoarsenobenzol,  it  should 
be  comparable  in  its  value  in  syphilis 
to  the  latter  compound.  While  so- 
dium cacodylate  has  in  numerous  in- 
stances proven  very  efficient  in  caus- 
ing the  initial  lesion  rapidly  to  heal 
and  the  secondary  eruptions  and  mu- 
cous patches  to  disappear,  recent  ex- 
periences have  not  rendered  it  justi- 
fiable to  regard  the  cacodylate  as 
a  substitute  for  dioxydiamidoarseno- 
benzol except,  as  Spivak  states,  in 
cases  where  the  latter  cannot  be  used, 
either  for  financial  reasons  or  because 
of  some  physical  condition  of  the 
patient. 

Sodium  cacodylate,  given  in  doses 
of  from  3  to  6  grains  (0.2  to  0.4  Gm.), 
by  mouth,  and  1  to  2  grains  (0.065  to 
0.13  Gm.)  in  single  doses  daily  hypo- 
dermically  into  the  muscles,  has  a 
most  striking  effect  on  the  syphilides, 
mucous  patches,  and  primary  chancre. 
From  the  latter  the  -spirochetes  dis- 


appear completely  in  forty-eight 
hours,  the  induration  is  markedly 
reduced  in  twenty-four,  and  it 
becomes  a  soft,  clean  ulcer  in  seventy- 
two  hours.  The  primary  dose  should 
be  from  2  to  4  grains  (0.13  to  0.26 
Gm.),  according  to  the  size  and 
strength  of  the  patient,  and  the  drug 
should  not  be  repeated  within  three 
or  four  days  unless  there  are  special 
indications  for  it.  J.  B.  Murphy 
(Jour.  Amer.  Med.  Assoc,  Sept.  24, 
1910). 

Experiments  reported  which 
showed  that  sodium  cacodylate  has 
no  spirillocidal  action  on  infected 
rabbits  in  doses  short  of  seriously 
injuring  or  killing  the  animals.  Of 
course,  facts  gained  by  experiments 
on  animals  cannot  be  transferred 
directly  to  human  medicine,  but  much 
of  our  knowledge  of  salvarsan  has 
been  obtained  in  that  way.  The 
therapeutic  effect  of  sodium  caco- 
dylate is  really  due  to  decomposition 
and  reduction  products,  such  as  caco- 
dyl,  arsenous  and  arsenic  acids. 
The  amount  of  reduction  depends 
largely  on  personal  idiosyncrasy,  and 
this  introduces  an  element  of  uncer- 
tainty. While  there  is  no  indication 
from  experimental  evidence  for  the 
use  of  sodium  cacodylate  in  syphilis, 
it  does  not  inter-fere,  as  has  been  sus- 
pected, with  the  action  of  salvarsan 
used  subsequently.  H.  J.  Nichols 
(Jour.  Amer.  Mecf.  Assoc,  Feb.  18, 
1911). 

Patients  tolerate  sodium  cacodylate 
well,  and  its  toxic  effect  does  not 
show  till  after  very  strenuous  treat- 
ment. A.  J.  Caffrey  (Jour.  Amer. 
Med.  Assoc,  March  4,  1911). 

Case  of  tertiary  syphilis  with 
malignant  symptoms,  including  a 
rapidly  progressive  ulceration  of  the 
eyelid,  in  which,  ordinary  specific 
treatment  failing  to  cause  immediate 
improvement,  the  patient  was  put  on 
daily  injections  of  54  grain  (0.486 
Gm.)  of  sodium  cacodylate.  Within 
forty-eight  hours  there  was  marked 
betterment,  the  ulcer  becoming 
smooth    and   healthy   in   appearance. 
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and  witliin  a  week  the  lid  had  entirely 
healed  with  very  little  deformity. 
With  the  exception  of  two  or  three 
of  the  larger  foci  situated  on  sub- 
cutaneous bone  surfaces  near  the 
skin  and  elbow,  there  was  rapid 
cicatrization  and  healing  of  the 
lesions.  At  the  end  of  one  week  the 
injections  were  discontinued  for  a 
week,  at  the  end  of  which  time  the 
Wassermann  test  had  become  nega- 
tive. The  treatment  was  then  re- 
sumed with  l>^-grain  (0.1  Gm.) 
doses  daily  for  one  week  longer,  after 
which  the  man  received  3  injections 
weekly  for  several  weeks  more.  No 
internal  medication  was  given  until 
the  reaction  became  negative,  when 
tonic  doses  of  iron  and  strychnine 
were  administered.  No  bad  effects 
from  the  arsenic  treatment  were  ob- 
served. L.  W.  Crigler  (Jour.  Amer. 
Med.  Assoc,  March  25,  1911). 

Sodium  cacodylate  used  in  43  cases, 
each  patient  receiving  from  14  to  16 
injections  on  successive  days.  A 
fresh  solution  containing  4  grains 
(0.25  Gm.)  of  the  drug  to  the  dram 
(4  c.c.)  of  distilled  water  was  pre- 
pared daily.  The  injections  were  at 
first  made  subcutaneously,  then  in- 
tramuscularly. The  conclusion  was 
reached  that  sodium  cacodylate  is 
useful  in  syphilis.  While  its  action  is 
not  as  rapid  as  that  of  salvarsan,  it 
accomplishes  results  not  unlike  those 
of  salvarsan.  Care  being  taken  that 
the  salt  is  pure,  and  making  a  solu- 
tion of  it  fresh  every  day,  it  is  non- 
poisonous,  even  in  doses  as  high  as 
5  or  6  grains  (0.32  or  0.39  Gm.)  in- 
jected daily  for  three  weeks  or  a 
month.  The  only  untoward  effects 
ever  noticed  were  slight  shooting 
pains  in  the  muscles,  particularly 
those  of  the  shoulder,  and  occasion- 
ally a  muscle-spasm.  There  is  no  re- 
action at  the  site  of  injection.  The 
drug  should  be  used  for  effect,  be- 
ginning with  3  grains  (0.2  Gm.)  daily 
and  increasing  as  results  are  noted. 
It  is  cumulative  in  action,  improve- 
ment continuing  for  a  week  or  so 
after  cessation  of  the  injections.  The 
best  results  are  seen  in  early  syphilis. 


The  drug  has  a  marvelous  effect  on 
the  initial  lesion  and  on  the  maculo- 
roseolar  eruptions.  The  action  on 
the  papular  syphiloderm  is  somewhat 
slower,  but  in  large  doses  is  pro- 
nounced. On  the  adenopathies  the 
drug  has  practically  no  effect,  en- 
larged cervical,  epitrochlear,  and  in- 
guinal glands  persisting  in  spite  of 
massive  doses.  Mucous  patches  and 
condylomata,  however,  clear  up 
rapidly  without  any  other  treatment. 
The  drug  has  an  excellent  alterative 
effect  and  can  be  used  for  that 
alone.  All  patients,  whether  their 
lesions  were  benefited  or  not,  spoke 
of  a  sense  of  well-being,  of  added 
strength,  of  a  better  appetite,  and 
even  of  an  increase  in  weight.  On 
the  rupia  and  tertiary  lesions  sodium 
cacodylate  has  practically  no  effect. 
Immediately  after  the  patient  has  had 
his  course  of  injections  he  should  be 
placed  on  mercury;  otherwise,  the  ex- 
ternal manifestations  will  recur.  It 
would  even  be  well  to  alternate  a 
course  of  mercurial  treatment  with  a 
course  of  cacodylate  injections.  The 
effect  of  sodium  cacodylate  on  the 
Wassermann  reaction  is  practically 
nil,  but  the  drug  should  prove  a  use- 
ful adjunct  in  the  treatment  of 
syphilis.  L.  J.  Spivak  (N.  Y.  Med. 
Jour.,  March  2,  1912). 

C.  E.  DE  M.  Sajous 

AND 

L.  T.  DE  M.  Sajous, 

Philadelphia. 

CACTUS  GRANDIFLORUS.— 

This  drug  is  obtained  from  the  fresh 
(green)  stems  and  flowers  of  the  Cactus 
grandifiorus,  Linne  {Cereus  grandiflorus, 
Miller  and  De  Candolle;  night-blooming 
cereus),  a  fleshy  shrub  bearing  flowers  8 
to  12  inches  in  diameter,  growing  in  trop- 
ical America,  especially  Mexico.  The  drug 
is  not  official.  The  preparations  gen- 
erally used  include  the  fluidextract,  dose  2 
to  10  or  even  30  minims  (0.12,  0.6,  to  2  c.c), 
and  the  tincture,  dose  5  to  30  minims  (0.3 
to  2  c.c),  four  times  daily.  An  extract  of 
the  drug  has  also  been  used,  in  pill  form. 
The  taste  of  the  fluid  preparations  is  not 
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unpleasant;  von  Zelenskl  suggests  that 
they  be  given  in  a  little  water  or  wine. 

PHYSIOLOGICAL  ACTION.— Cactus 
has  been  claimed  by  many  to  be  a  heart 
tonic,  or  at  least  a  modifier  of  cardiac 
action.  It  is  said  to  increase  the  heart 
rate,  strengthen  the  cardiac  contractions, 
and  augment  the  volume  of  the  pulse; 
Vv^hile  some  of  the  older  experimenters 
with  the  drug  reported  results  substan- 
tiating these  views,  more  recent  experi- 
mental work  has  thrown  considerable 
doubt  upon  the  circulatory  effects  of  cac- 
tus, at  least  in  the  normal  individual. 
Hatcher  and  Bailey,  in  experiments  upon 
cats,  dogs,  and  frogs  with  samples  of  cac- 
tus obtained  from  Mexico,  found  the  drug 
practically  devoid  of  any  tangible  effect 
upon  the  circulation,  whether  administered 
by  mouth  or  vein.  When  given  intra- 
venously, colossal  doses  of  cactus  exerted 
some  slight  action  upon  the  heart,  but  the 
efifect  was  so  feeble  that  "its  nature  could 
not  be  determined."  That  the  drug  is  thus 
practically  inert  when  put  to  the  test  of 
modern  pharmacodynamic  procedures, 
shows  conclusively  that  its  action  can  in 
no  wise  be  compared  with  that  of  the 
digitalis  group  of  remedies,  though  the 
possibility  of  the  production  of  some 
slight  changes  of  heart-action  in  abnormal 
states  is  not  necessarily  precluded. 

Cactus  has  been  stated  to  act  as  a  stim- 
ulant to  the  motor  spinal  centers,  after  the 
manner  of  strychnine.  Recent  experi- 
mental work  seems  to  show,  however,  that 
this  action,  if  present  at  all,  is  not  very 
pronounced. 

The  drug  is  almost  invariably  well 
borne  by  the  stomach  and,  so  far  as  is 
known,   has  no  cumulative   effect. 

THERAPEUTIC  USES.  — Cactus  is 
said  to  be  indicated  especially  in  func- 
tional cardiac  disorders  such  as  nervous 
palpitaticn,  in  the  irritable  tobacco  or 
coffee  heart,  the  irregular  heart-action 
which  sometimes  follows  an  attack  of  in- 
fluenza, and  the  irregularity  and  precor- 
dial discomfort  consequent  upon  gastric 
disturbance.  It  is  claimed  to  act  as  a 
mild  cardiac  sedative  and  restore  regu- 
larity of  the  heart  rhythm  where  this  is 
disturbed.  Curtin  believes  it  useful  where 
cardiac  irregularity  "is  associated  with 
lieart-strain    or    any    other    condition,    in- 


cluding dyspnea,  hysteria,  and  hypochon- 
driasis," as  well  as  in  all  emotional  irreg- 
ularities, sometimes  in  Graves's  disease, 
when  the  heart  is  weak,  irregular,  and 
rapid;  in  the  aged  who  suffer  from  dysp- 
nea, asthma,  and  a  sensation  of  weakness 
in  the  organ  (adding  to  the  effectiveness 
of  nitroglycerin  in  the  cases),  and  in  the 
weakened  heart  of  the  convalescent  stage 
of  exhausting  diseases. 

In  organic  heart  disease,  cactus  is  not 
claimed  to  compare  in  intensity  of  effect 
with  digitalis  and  its  congeners,  though 
several  authors,  including  Myers  and  Wil- 
cox, have  reported  good  results  from  its 
use  in  aortic  insufficiency.  In  angina  pec- 
toris cactus  has  also  been  used  with 
asserted  benefit.  According  to  Curtin,  it 
is  especially  as  an  adjunct  to  heart  tonics 
such  as  digitalis  and  strophanthus  that  cac- 
tus is  useful.  This  author  states  that  he 
has  observed  "a  more  tonic  effect  upon 
the  heart  from  3  minims  of  tincture  of 
digitalis  combined  with  fluidextract  of  cac- 
tus grandiflorus,  5  or  10  drops,  and 
caffeine,  J4  to  ^  grain,  than  from  a  large 
dose  of  digitalis  by  itself."  According  to 
von  Zelenski,  cactus  acts  well  in  cardiac 
cases  contraindicating  digitalis,  e.g.,  in  the 
presence  of  degeneration  of  the  heart- 
muscle  and  in  bradycardia  caused  by 
vagal  irritation. 

On  the  whole,  it  must  be  said  that  the 
experimental  evidence  now  available  is 
not  suggestive  of  much  power  on  the  part 
of  cactus  as  a  heart  tonic,  and  that  the 
clinical  evidence  is  not  sufficiently  unani- 
mous and  convincing  to  warrant  much 
confidence  in  its  action.  S. 

CADE,  OIL  OF  {oleum  cadinum), 
is  a  tarry  oil  derived  from  the  wood  of 
Juniperus  oxycedrus  by  dry  distillation.  It 
is  a  thick,  clear,  brown  liquid,  with  an 
odor  of  tar  and  a  burning  taste.  It  is  but 
very  slightly  soluble  in  water,  partially 
soluble  in  alcohol,  and  dissolves  com- 
pletely in  ether,  oils,  and  glycerin.  Its 
constitution  includes  guaiacol  and  dioxy- 
benzol  combinations. 

Oil  of  tar  (oleum  picis  liquidce)  is  fre- 
quently used  as  a  substitute  for  oil  of  cade, 
as  it  has  the  same  therapeutic  qualities,  is 
more  easily  obtained,  and  is  used  in  the 
same  class  of  cases. 
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MODE  OF  EMPLOYMENT.— Oil  of 
cade  is  generally  used  in  an  ointment,  or 
in  admixture  with  an  equal  part  of  olive 
oil,  in  skin  diseases  of  the  drj'-,  scaly 
variety,  such  as  psoriasis.  G.  Gaucher  has 
recommended  the  employment  of  the  oil 
in  association  with  acetone  collodion  as  an 
excipient. 

The  remedy  can  thus  be  applied  ex- 
clusively to  affected  points  and  kept  in 
position;  it  does  not  stain  linen,  and  the 
odor  of  the  acetone  to  some  extent  dis- 
guises that  of  the  oil. 

Oil  of  cade  is  contraindicated  in  inflam- 
matory skin  conditions,  or  when  weeping 
or  exudation  are  present. 

THERAPEUTIC  USES.— While  not 
adapted  for  use  in  acute  eczemas  because 
of  its  irritating  qualities,  oil  of  cade  is  a 
good  remedy  in  chronic  eczema,  especially 
if  itching  is  present. 

In  psoriasis  the  use  of  an  ointment  of 
oil  of  cade  and  salicylic  acid  after  a  bath 
will  soften  the  scales  and  tend  to  improve 
the  condition  of  the  skin. 

The  following  ointment  is  useful  in  any 
dry,  scaly,  itching  skin  condition  without 
acute  inflammation: — 

I^  Old  cadini 3j    (4  c.c). 

Acidi  salicylici  gr.  x  (0.6  Gm.). 

PastcB  zinci,  Lassar. .    Sj    (30  Gm.). 
M.  et  ft.  unguentum. 

Sig. :  Rub  well  into  the  dry,  scaly  areas 
after  a  bath. 

In  lichen  planus  the  following  ointment 
will  be  found  valuable,  especially  if  itching 
is  present: — 

B  Phenolis   ..    gr.  x  to  xx  (0.6  to  1.3  Gm.). 

Olei  cadini.    ttlxxx  to  3j  (2  to  4  Gm.). 

Pulveris  aniyli, 

Pulveris  zinci 

oxidi    .aa  3ij  (8  Gm.). 

Petrolati  ..   3iv  (16  Gm.). 
M.  et  ft.  unguentum. 
Sig. :    Apply  locally  as  directed. 

According  to  Carle,  oil  of  cade  is  effi- 
cacious only  in  the  simple,  chronic  form 
of  lichen.  It  may  be  combined  with 
simple  plaster  and  wax,  or  with  starch 
glycerite  and  tincture  of  quillaja,  or  with 
hydrated  wool-fat,  cocoa  butter,  lard  or 
petrolatum.  One  of  these  combinations  is 
forcibly  rubbed  into  the  lesions  in  the 
evening  and  kept  in  place  overnight  by  a 
bandage;  it  is  washed  oflf  the  next  morn- 


ing with  soap.  Itching  disappears  at  cnce 
under  this  treatment. 

Oil  of  cade  mixed  with  an  equal  amount 
of  olive  oil  and  rubbed  into  the  scalp  sev- 
eral times  daily  is  an  effective  remedy  in 
tinea  tonsurans.  W. 

CAFFEINE.      See  Coffee. 

CAISSON  DISEASE.  See  Com- 
pressed Air;  Disorders  Due  to. 

CAJUPUT  OIL  {oleum  cajuputi)  is 
a  volatile  oil  distilled  from  the  leaves  and 
twigs  of  Melaleuca  leucadendron,  a  tree  of 
the  family  Myrtacese),  native  of  the  Mo- 
lucca Islands.  The  oil  is  thin,  greenish,  or 
colorless,  has  a  camphor-like  odor  and  a 
slightly  bitter  taste,  and  is  neutral  in  re- 
action. It  is  freely  soluble  in  alcohol  and 
has  a  specific  gravity  of  0.915  to  0.925.  It 
is  officially  required  to  contain  55  per  cent, 
of  the  chemically  definite  volatile  oil  cineol 
(eucalyptol). 

MODE  OF  EMPLOYMENT.— Cajuput 

oil  is  used  internally  in  doses  of  2  to  10 
minims  (0.12  to  0.6  c.c).  Externally  it  is 
used  in  the  form  of  a  10  or  20  per  cent, 
liniment. 

THERAPEUTIC  USES.— In  action  oil 
of  cajuput  resembles  the  oils  of  turpentine 
and  of  eucalyptus,  being  a  stimulant  to 
mucous  membranes  in  small  doses,  but  an 
irritant  in  large  ones.  Internally,  it  is 
effective  as  a  carminative  and  anthelmin- 
tic, and  is  also  somewhat  diaphoretic.  It 
is  useful  in  ascariasis,  but  is  chiefly  em- 
ployed as  a  gastric  intestinal  stimulant  in 
flatulent  colic,  and  to  prevent  the  griping 
of  cathartics.  In  serous  diarrhea  it  may 
be  tried  in  10-  to  20-  minim  (0.6  to  1.3  c.c.) 
doses.  The  drug  has  also  been  used  in 
hysteria,  dropsy,  chronic  rheumatism, 
bronchitis,  scrofula,  and  syphilis. 

Externalljr,  as  a  strong  rubefacient,  oil 
of  cajuput  is  useful  in  nervous  headaches, 
chronic  rheumatism,  and  chilblains;  a^  a 
stimulant  to  the  cutaneous  surface,  in 
psoriasis,  pityriasis,  and  acne;  and  as  a 
parasiticide,  in  tinea  tonsurans  and  pedic- 
ulosis. W. 


CALABAR  BEAN. 

SOSTIGMA. 


See     Phy- 
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CALCIUM. — Calcium  is  a  metal 
belonging  to  the  group  of  the  alkaline 
earths,  and  having  as  its  atomic 
weight  40.1.  It  is.  not  found  uncom- 
bined  in  nature,  but  occurs  abundantly 
in  carbonates,  sulphates,  and  silicates, 
such  as  marble,  limestone,  chalk, 
gypsum,  selenite,  and  other  minerals, 
as  well  as  in  the  tissues  of  plants  and 
animals.  The  pure  metal  is  a  silvery 
white,  hard,  malleable,  and  ductile 
substance,  which  slowly  decomposes 
water,  but  when  heated  unites  readily 
with  oxygen,  with  the  production  of 
a  brilliant  white  light. 

Calcium  is  used  in  medicine  only  In 
the  form  of  salts,  the  physiological 
effects  of  which  depend,  in  part  at 
least,  upon  their  acid  constituent. 

PREPARATIONS  AND  DOSES. 
— The  official  preparations  containing 
calcium  are  as  follows : — 

Calx  (calcium  oxide ;  lime ;  quick- 
lime) [CaO].  Prepared  from  white 
marble  or  other  native  varieties  of 
calcium  carbonate,  and  occurs  in  hard, 
white  or  grayish-white  masses.  Cal- 
cium oxide  is  strongly  hydroscopic ; 
when  left  exposed  to  the  air  it  absorbs 
both  water  and  carbon  dioxide,  event- 
ually becoming  reduced  to  a  powder. 
It  is  odorless,  has  a  burning  taste,  dis- 
solves in  760  parts  of  water  at  25°  C, 
in  about  1600  parts  of  boiling  water, 
and  is  insoluble  in  alcohol.  When  to 
quicklime  there  is  added  about  one- 
half  its  weight  of  water,  heat  is 
evolved,  the  two  compounds  uniting 
chemically  with  the  production  of 
calcium  hydroxide  (slaked  lime) 
[Ca(OH)2]  ;  upon  further  addition  of 
water  a  suspension  of  the  hydroxide 
is  formed  which  is  known  as  milk  of 
lime,  or  whitewash.  Calcium  oxide  is 
used  in  medicine  chiefly  in  the  form 
of  lime  water  and  carron  oil, 


Liquor  calcis  (lime  water;  "aqua 
calcis").  This  is  a  saturated  solution 
(0.14  to  0.17  per  cent.)  of  calcium 
hydroxide  in  water.  It  occurs  as  a 
clear  liquid  with  a  strongly  alkaline 
reaction  and  a  feebly  alkaline  taste. 
AVhen  heated,  some  of  the  contained 
calcium  hydroxide  appears  as  a 
turbidity,  which,  however,  disappears 
again  if  the  liquid  is  allowed  to  cool. 
Unless  kept  over  an  excess  of  calcium 
oxide,  lime  water  gradually  loses  its 
strength  through  absorption  of  carbon 
dioxide  from  the  air,  which  results  in 
the  formation  of  a  precipitate  of  cal- 
cium carbonate.  The  official  dose  of 
lime  water  is  4  fluidrams  (16  c.c). 

Syrupus  calcis  (syrup  of  lime;  sac- 
charated  lime  solution)  is  a  clear, 
yellowish  fluid,  containing  a  much 
higher  percentage  of  calcium  than 
ordinary  lime  water.  It  is  used  espe- 
cially as  an  antidote  for  oxalic  acid, 
a  precipitate  of  calcium  oxalate  being 
formed,  which,  however,  is  soluble  in 
hydrochloric  acid.  The  dose  is  ^  to 
2  drams  (2  to  8  c.c). 

Linimentufyi  calcis  (carron  oil). 
Prepared  by  mixing  equal  volumes  of 
lime  water  and  linseed  oil  (oleum 
lini).  Cottonseed  oil  might  also  be 
used.  The  resultant  is  a  calcium  soap 
of  the  oils  employed,  which  is  used 
externally  as  a  dressing  for  burns. 

Calx  chlorinata  (chlorinated  lime; 
"chloride"  of  lime;  "calcium  hypo- 
chlorite;" bleaching  powder),  pro- 
duced by  the  action  of  chlorine  gas 
upon  slaked  lime,  occurs  as  a  white  or 
grayish  granular  powder,  having  chlo- 
rine-like odor  and  a  disagreeable 
saline  taste.  It  dissolves  only  par- 
tially in  water  or  alcohol,  and  colors 
litmus  first  blue,  then  white,  owing  to 
its  bleaching  property.  Chlorinated 
lime    gradually    absorbs    water    and 
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decomposes  on  exposure  to  the  air. 
It  is  officially  required  to  3'ield  at 
least  30  per  cent,  of  chlorine  gas. 
When  added  to  water,  it  is  changed 
to  calcium  hypochlorite  [Ca(C10)o] 
and  calcium  chloride;  from  the  result- 
ing solution,  left  exposed  to  the  air, 
chlorine  is  evolved,  a  process  which 
may  be  greatly  hastened^  in  conjunc- 
tion with  the  liberation  of  nascent 
oxygen,  by  adding  dilute  hydrochloric 
acid  to  the  solution  or  by  dissolving 
the  dry  chlorinated  lime  in  dilute 
acetic  acid.  Calx  chlorinata  is  used 
externally  and  in  the  sick-room,  cess- 
pools, etc.,  as  a  disinfectant.  Its  dose 
for  internal  use  is  officially  given  as 
4  grains  (0.25  Gm.). 

Calx  sidphurata  (sulphurated  lime; 
"calcium  sulphide;"  crude  calcium 
sulphide;  liver  of  lime)  is  a  mixture 
of  calcium  sulphide  [CaS]  (60  per 
cent,  at  least)  with  unchanged  cal- 
cium sulphate  and  carbon  in  varying 
proportions.  It  appears  as  a  grayish 
powder  with  an  unpleasant  odor  and 
taste,  which  is  very  slightly  soluble  in 
cold  water  and  insoluble  in  alcohol, 
but  dissolves  more  readily  in  boiling- 
water,  with  partial  decomposition. 
Exposed  to  moist  air,  sulphurated 
lime  gradually  breaks  down  with 
liberation  of  hydrogen  sulphide.  The 
internal  dose  is  Yio  to  3  grains  (0.006 
to  0.2  Gm.)  ;  the  substance  is  also  oc- 
casionally used  externally. 

Calcii  broniidum  (calcium  bromide) 
[CaBro].  A  white,  granular,  odorless 
salt,  haA'ing  a  sharp  saline  taste,  very 
deliquescent,  soluble  in  0.5  part  of 
water  and  in  1  part  of  alcohol  at 
ordinary  temperatures.  Dose,  10  to 
30  grains  (0.65  to  2  Gm.). 

Calcii  carbonas  prcccipitatus  (precipi- 
tated calcium  carbonate ;  precipitated 
chalk)      [CaCO^].       A     fine,     white. 


amorphous,  odorless,  and  tasteless 
powder,  practically  insolul)le  in  water, 
insoluble  in  alcohol,  and  soluble  in 
dilute  acids  with  effervescence.  Its 
solubility  is  increased  by  car1)on 
dioxide  and  ammonium  salts.  Dose, 
5  to  40  grains  (0.3  to  2.6  Gm.). 

Creta  prceparata  (prepared  chalk ; 
drop  chalk)  consists  of  natural  chalk 
—  calcium  carbonate  —  from  which 
mineral  impurities  have  been  largely 
removed  by  suspension  in  water,  the 
coarser  materials  present  settling  first 
and  being  discarded.  It  occurs  as  a 
white,  tasteless  powder,  having  the 
same  solubilities  as  the  precipitated 
calcium  carbonate.  Dose,  5  to  40 
grains  (0.3  to  2.6- Gm.). 

Pulvis  cretcc  compositus  (compound 
chalk  powder).  A  mixture  of  3  parts 
of  prepared  chalk  with  2  parts  of 
powdered  acacia  and  5  of  powdered 
sugar.  Used  for  the  preparation  of 
the  next  compound.  Dose,  30  grains 
(2  Gm.). 

Mistiira  cretcc  (chalk  mixture). 
Made  by  adding  to  1  part  of  com- 
pound chalk  powder  and  2  parts  of 
cinnamon  water  enough  water  to 
make  5  parts  of  the  mixture.  Dose,  4 
fluidrams  (16  c.c). 

Calcii  chloridum  (calcium  chloride) 
[CaCU],  made  anhydrous  by  fusion  at 
the  lowest  possible  temperature,  oc- 
curs in  white,  hard  fragments,  which 
are  odorless,  but  impact  a  very  sharp 
saline  taste.  It  is  soluble  in  1.3  to  1.5 
parts  of  cold  water,  more  freely  in 
boiling  water,  in  8  parts  of  cold 
alcohol  and  1.5  parts  of  boiling 
alcohol.  It  has  an  exceedingly  great 
affinity  for  water,  and  deliquesces 
rapidly  in  the  air.  The  pure  chloride 
gives  no  residue  when  dissolved  in 
water,  and  the  solution  is  neutral  to 
litmus.     Dose,  5  to  30  grains  (0.3  to 
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2  Gm.)  ;  average,  7^  grains  (0.5 
Gm.), — always  well  diluted. 

Calcii  hypophosphis  (calcium  hypo- 
phosphite)  [Ca(PO.OH2)2  or  Ca(Ho- 
^02)2]  occurs  in  the  form  of  color- 
less or  grayish,  prismatic  or  scaly 
crystals,  or  as  a  white  crystalline 
powder.  It  is  odorless,  but  has  a  dis- 
agreeable, bitter  taste ;  dissolves  in  6.5 
parts  of  water,  and  is  insoluble  in 
alcohol.  Above  300°  C.  calcium 
hypophosphite  decomposes,  giving  off 
inflammable  gases.  Dose,  5  to  30 
grains  (0.3  to  2  Gm.)  ;  average,  7}^ 
grains  (0.5  Gm.). 

Syrupus  hypophosphitum  (syrup  of 
hypophosphites).  Contains  4.5  per 
cent,  of  calcium  hypophosphite  and 
1.5  per  cent,  each  of  potassium  and 
sodium  hypophosphites.  Dose,  2 
fluidrams  (8  c.c). 

Syrupus  hypophosphitum  compositus 
(compound  syrup  of  hypophosphites). 
Contains  3.5  per  cent,  of  calcium 
hypophosphite,  1.75  per  cent,  each 
of  potassium  and  sodium  hypophos- 
phites, 0.225  per  cent,  each  of  ferric 
and  manganese  hypophosphites,  0.11 
per  cent,  of  quinine,  0.0115  per  cent, 
of  strychnine,  0.375  per  cent,  of 
sodium  citrate,  and  1.5  per  cent,  of 
dilute  hypophosphorous  acid.  Dose, 
2  fluidrams  (8  c.c). 

Emulsum  olei  morrhuce  cum  hypo- 
phosphitibus  (emulsion  of  codliver  oil 
with  hypophosphites).  Contains  50 
per  cent,  of  codliver  oil,  1  per  cent,  of 
calcium  hypophosphite  and  0.5  per 
cent,  each  of  potassium  and  sodium 
hypophosphites.  Dose,  2  fluidrams 
(8  c.c). 

Syrupus  calcii  lactophosphatis  (syrup 
of  calcium  lactophosphate).  Contains 
a  double  salt  of  calcium  in  solution, 
and  is  made  from  25  parts  of  precipi- 
tated calcium  carbonate,  60  parts  of 


lactic  acid,  36  parts  of  phosphoric 
acid,  and  50  parts  of  orange-flower 
water,  with  sufficient  syrup  to  make 
1000  parts.    Dose,  2  fluidrams  (8  c.c). 

Calcii  phosphas  prcccipitatus  (pre- 
cipitated calcium  phosphate;  trical- 
cium phosphate)  [Ca3(P04)2].  Made 
from  bone-ash  and  occurs  as  a  bulky, 
white,  amorphous,  odorless,  and  taste- 
less powder,  which  is  almost  insoluble 
in  cold  water,  partly  decomposed  by 
boiling  water,  and  insoluble  in  alcohol. 
Dose,  15  grains  (1  Gm.). 

Calcii  sulphas  cxsiccatus  (dried  cal- 
cium sulphate  or  gypsum;  plaster  of 
Paris)  [2CaS04 -|- H2O],  prepared 
by  heating  gypsum,  contains  about 
95  per  cent,  of  calcium  sulphate. 
Occurs  as  a  fine,  white,  odorless,  and 
tasteless  powder,  which  is  soluble  in 
about  378  parts  of  water  at  25°  C.  and 
in  451  parts  at  the  boiling  point. 
When  one-half  its  weight  of  water  is 
added  to  the  powder,  a  smooth  paste 
is  formed,  which  rapidly  hardens,  ex- 
panding as  it  does  so.  It  is  used 
exclusively  externally,  to  harden 
bandages  and  form  casts. 

Among  the  unofficial  preparations 
of  calcium  are  the  following: — 

Elixir  calcii  hromidi  (N.  F.),  con- 
taining 8.3  per  cent,  of  calcium 
bromide.     Dose,  1  fluidram  (4  c.c). 

Elixir  calcii  hypophosphitis  (N.  F.). 
Dose,  2  fluidrams  (8  c.c). 

Elixir  calcii  lactophosphatis  (N.  F.). 
Dose,  2  fluidrams  (8  c.c). 

Emulsum  olei  morrhuce  cum  calcii 
phosphate  (N.  F.).  Dose,  4  fluidrams 
(16  c.c). 

Liquor  hypophosphitum  (N.  F.). 
To  replace  syrupus  hypophosphitum, 
U.  S.  P.,  when  sugar  is  to  be  avoided. 
Dose,  1  fluidram  (4  c.c). 

Liquor  hypophosphitum  compositus 
(N.  F.).     Dose,  1  fluidram  (4  cc). 
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Synipits  calc'd  Jiypophosl^liitis  (N. 
F.).    Dose,  1  fluidram  (4  c.c). 

Syriipiis  calcii  cJilorliydrophospIiafis 
(N.  F.).    Dose,  1  fluidram  (4  c.c). 

Synipiis  calcii  iodidi  (N.  F.),  con- 
taining- 8.3  per  cent,  of  calcium  iodide. 
Dose,  Yj  fluidram  (2  c.c). 

Synipus  calcii  lacfopliosphatis  cum 
fcrro  (N.  F.).  Dose,  1  fluidram  (4 
c.c). 

Unguentwn  sulphur  is  compositum 
(N.  F.)  (Wilkinson's  ointment;  He- 
bra's  itch  ointment),  consisting  of 
precipitated  calcium  carbonate,  2 
parts;  sublimed  sulphur  and  oil  of 
cade,  of  each,  3  parts,  and  soft  soap 
and  lard,  of  each,  6  parts. 

Calcium  carbide  [CaCo]  occurs  in 
grayish-black  masses,  which  decom- 
pose with  water,  acetylene  gas  being 
evolved  and  a  residue  of  slaked  lime 
remaining.  Used  in  gynecology  as  a 
caustic 

Calcium  lactate  [Ca(C3H503)2  +  5 
H2O]  appears  in  the  form  of  white 
crystalline  masses,  which  dissolve  in 
water  and  in  hot  alcohol.  Dose,  3  to 
10  grains  (0.2  to  0.6  Gm.). 

The  tendency  of  modern  medicine 
is  to  look  upon  such  a  multiplicity  of 
preparations  with  disfavor,  owing  to 
the  growing  lack  of  confidence  in 
polypharmacy  which  it  suggests. 

PHYSIOLOGICAL  ACTION.— 
Lime  salts  form  part  of  all  animal 
tissues,  particularly  of  the  bones  and 
teeth.  They  are  also  essential  to  the 
activity  of  certain  ferments  and  gland- 
ular products,  the  thyroid  secretion, 
for  example.  Under  ordinary  condi- 
tions the  food  supplies  the  body  with 
enough  of  these  salts  to  satisfy  the 
needs  of  the  tissues, — an  excess  being 
used  during  the  process  of  growth, — 
any  surplus  being  eliminated  mainly 
with  the  feces  and  urine. 


An  excess  of  calcium  ma}'-  be  elimi- 
nated by  the  kidneys,  but  a  simulta- 
neous increased  excretion  through 
the  bowel  does  not  necessarily  occur. 
A  considerable  quantity  of  the  ex- 
cess of  calcium  introduced  may  be 
retained  for  some  time  in  the  body. 
The  increased  excretion  of  calcium 
is  accompanied  by  a  rise  in  the  uri- 
nary output  of  magnesium.  The  in- 
jections of  calcium  chlor'de  (with 
sodium  chloride  solution)  are  fol- 
lowed by  diuresis.  It  is  suggested 
that  the  injection  of  either  calcium 
or  magnesium  brings  about  the  pres- 
ence of  an  increased  amount  of 
either  metal  in  the  blood  as  an  anti- 
toxic compensatory  response  of  the 
organism  whereby  the  toxic  action  of 
the  injected  metal  is,  to  some  extent, 
overcome.  Mendel  and  Benedict 
(Amer.  Jour,  of  Physiol.,  Sept.,  1909). 

It  would  appear  under  these  condi- 
tions that  in  such  diseases  as  osteo- 
malacia, rickets,  etc.,  which  are  due  to 
deficiency  of  lime  in  the  bones,  the 
replacement  of  calcium  salts  would 
be  indicated,  but  their  use  fails, 
mainly  because  deficient  power  to 
take  up  calcium  underlies  these  dis- 
orders. What  therapeutic  value  lime 
salts  may  have,  therefore,  is  not 
related  to  their  main  physiological 
role  in  the  body  as  components  of 
osseous  tissue  in  relation  to  quantity, 
but  in  their  relation  to  metabolism. 

Lime  salts  are  not  only  necessary 
for  the  construction  of  the  body  and 
its  growth,  but  also  for  keeping  it 
healthy  and  in  repair,  and  for  the  re- 
production of  the  species.  These 
salts  become  apparently  pathological 
when,  like  inflammation,  they  en- 
deavor to  rescue  diseased  structures 
and  to  repair  them.  The  selective 
and  retentive  power  of  the  cell  for 
calcium  salts  is  probably  in  part 
under  the  influence  of  the  calcium 
regulating  factors.  There  is  no  such 
thing  as  calcareous  degeneration. 
The  thing  which  does  happen  is  a 
calcification — the  result  of  a  repara- 
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tive  process — in  diseased  structures. 
Calcium  salts  play  a  large  part  in  the 
health  of  the  individual,  even  while 
circulating  in  the  blood.  The  lime 
salts  are  largely  concerned  in  the 
contraction  of  involuntary  muscle 
throughout  the  body.  Bell  and  Hick 
(Brit.  Med.  Jour.,  Feb.  27,  1909). 

In  their  relations  to  the  soft  tissues, 
small  doses  of  soluble  calcium  salts 
have  been  found  to  increase  the 
energy  of  the  exposed  heart,  and  it  is 
believed  that  calcium  is  essential  to 
the  dynamism  of  this  organ.  Small 
doses  do  increase  the  contractile 
energy  of  the  myocardium,  while 
large  doses  increase  the  rate  of  its 
contractions,  c/irdiac  paralysis  en- 
suing if  the  doses  are  sufficiently 
large.  This  action  is  of  central  origin, 
since  the  peripheral  endings  preserve 
their  excitability.  The  skeletal  mus- 
culature and  the  nerves  are  also 
stimulated  by  small  doses  of  calcium 
and  depressed  by  toxic  doses. 

The  actual  role  fulfilled  by  calcium 
in  all  tissues  is  still  to  be  determined. 
The  exact  transformation  which 
calcium  undergoes  in  the  body  and 
the  exact  way  in  which  it  is  utilized 
are  unknown.  We  know,  however, 
that  a  human  being  needs  1.5  Gm. 
(24  grains)  of  calcium  per  day  in  the 
first  six  months  of  life  and  from  0.9 
to  1.1  Gm.  (14  to  17  grains)  after 
the  fifth  year.  In  the  adult,  calcium 
is  absorbed  chiefly  in  milk  and  its 
derivatives,  and  also  in  vegetables, 
meat,  and  water.  Not  all  of  the 
calcium,  however,  is  absorbed  and 
assimilated.  The  chlorides  and  the 
fluorides  are  less  soluble  than  the 
bicarbonates  and  carbonates.  The 
amount  of  calcium  may  be  determined 
,  chemically  in  the  various  tissues. 
One  of  the  most  important  effects  of 
calcium  is  its  stimulating  action  upon 
the  heart  and  blood-vessels.  The 
authors  found  that  after  doses  of 
calcium  salts  the  arterial  pressure 
rose    and    the    heart    beats    became 


slower.  In  rabbits  the  ingestion  of 
large  doses  of  calcium  chloride,  car- 
bonate, or  phosphate  was  followed  in 
a  month  by  enormous  enlargement 
of  the  heart.  It  is  probable  that  in 
small  doses  calcium  is  valuable  as  a 
stimulant,  but  that  in  large  doses  it 
is  very  injurious  to  the  heart.  The 
authors  found  that  60  or  75  eg.  (10  to 
\2y2  grains)  of  calcium  could  be  ob- 
tained from  the  ash  of  a  normal 
man's  aorta.  The  arteries  therefore 
absorb  a  considerable  amount  of 
calcium.  Whenever  the  kidneys  or 
the  intestines  do  not  functionate 
properly  there  is  a  retention  of  cal- 
cium in  the  body.  Such  retention  is 
injurious  to  the  arteries,  where  the 
calcium  salts  become  readily  de- 
posited. While  a  retention  of  cal- 
cium does  not  directly  cause  arterial 
sclerosis,  yet  it  markedly  facilitates 
and  promotes  the  development  of 
lesions.  Loeper  and  Boveri  (Presse 
medicale,  June  26,  1907). 

Calcium  salts  have  been  used  ex- 
tensively to  arrest  hemorrhage  on  the 
plea  that  they  increased  the  coagula- 
bility of  the  blood.  This  view  has 
been  challenged  recently,  but  on  in- 
adequate grounds,  in  vitro  experi- 
ments being  totally  misleading.  The 
occurrence  of  thrombosis  among  the 
untoward  effects  of  calcium  intoxica- 
tion sufficiently  indicates  the  impru- 
dence of  casting  aside  the  coagulation 
theory. 

The  effect  of  calcium  salts  on  the 
blood  is  not  so  simple  as  some  of  our 
therapeutists  have  declared.  Prof.  B. 
J.  CoUingwood  has  lately  been  ex- 
perimenting on  the  influence  of  these 
salts  on  the  blood  in  vitro,  and  has 
told  the  Dublin  Academy  that  the 
rate  at  which  the  blo£)d  is  shed  makes 
a  great  difference  in  the  time  re- 
quired for  coagulation.  None  of  his 
experiments  gave  any  evidence  that 
the  addition  of  calcium  increased  the 
coagulability.  In  fact,  an  amount 
sufficient  to  appreciably  increase  the 
calcium   content  of  the  blood  rather 
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diminished   the    coagulability.      From 
this    it    would    seem    that    the    thera- 
peutical    value     attributed     to     these 
salts   depends   on    other    factors   than 
the  amount  of  calcium  in  the  blood. 
The    experiments    were    carried    out 
at  Sir  A.  Wright's   laboratory  at  St. 
Mary's    PTospital.      In    a    number    of 
trials    on    himself   Professor   CoUing- 
wood    had    not   found    that   he    could 
absorb  any  calcium.     He  thought  that 
■    the    clinical    results    reported    might 
depend  on  vasoconstriction,  and  that 
injection  of  serum  would  be  a  more 
rational  treatment  for  the  prevention 
of   hemorrhages,    but    serum    differed 
much    according    to    the    time    which 
had  elapsed  after  withdrawal.     Lon- 
don Letter  (Med.  Record,  March  26, 
1910). 
[The  above  abstract  illustrates  the  mis- 
leading   influence    of    experimentation    on 
narrow    lines    of    the    kind   at   present    so 
prevalent.     It  is   only  by   a  broad  review 
of  the   question  in  all  its   aspects,  clinical 
as  well  as   experimental,  that  any  degree 
of  correctness   in  the  deductions   reached 
can  be  hoped  for.     C.  E.  de  M.  S.] 

CALCIUM     POISONING.  — The 

toxic  phenomena  as  represented  in 
experimental  animals  are  spasms  in- 
dicating the  predilection  of  calcium 
for  muscular  elements,  with  special 
manifestations  in  the  direction  of  the 
heart :  Arhythmia,  intermittent  pulse, 
gradual  diminution  of  cardiac  power, 
and  finally  paralysis  of  the  organ.  In 
man,  however,  large  therapeutic  doses 
may  produce  venous  thrombosis, 
numbness  and  tingling  of  the  extremi- 
ties, tinnitus,  and  deafness. 

Having  under  his  care  a  married 
woman  aged  40  years  suffering  from 
a  leg  ulcer  which  seemed  to  be  due 
to  deep  A-aricosity  of  veins,  the 
writer  gave  her  IS  grains  (1  Gm.)  of 
calcium  chloride  three  times  a  day. 
At  the  time  he  did  not  further  ex- 
amine her,  as  she  was  fully  dressed. 
On  the  third  day  of  treatment  the 
author  was  called  to  see  her.  She 
was  complaining  of  numbness  of  the 


right  side  of  the  body  and  was  cya- 
notic. The  next  day  she  was  a  little 
better,  but  still  had  the  feeling  of 
"pins  and  needles"  in  her  right  arm 
and  leg.  On  the  following  day  she 
had  complete  hemiplegia.  There  is 
no  doubt  on  account  of  the  slow 
onset  that  the  lesion  was  due  to 
cerebral  thrombosis.  Examination 
showed  that  the  patient  had  a  mitral 
lesion,  and  the  author  came  to  the 
conclusion  that  the  calcium  salts  had 
something  to  do  with  the  condition. 
Joseph  Stark  (Lancet,  June  22,  1907). 

Any  untoward  efifect  of  calcium 
salts  when  taken  in  excess  is  counter- 
acted, according  to  Sir  James  Barr, 
by  citric  acid  30  grains  (2  Gm..)  three 
times  a  day,  which  favors  its  elimina- 
tion from  the  blood. 

THERAPEUTICS.— Ca/r/wm  Lac- 
fate. — Of  all  the  calcium  salts,  this  is 
the  least  irritating,  the  most  rapidly 
absorbed  and  oxidized,  freeing  the 
base,  and  also  the  most  agreeable  to 
the  taste. 

Calcium  given  in  the  form  of  the 
lactate  enters  into  the  general  metab- 
olism or  allows  the  calcium  already 
present  in  the  body  to  be  utilized 
without  loss.  Given  by  the  mouth 
there  is  no  toxic  effect  from  the  ad- 
ministration of  20  Gm.  (5  drams)  of 
calcium  lactate  over  a  period  of 
fifteen  days.  Towles  (Amer.  Jour. 
Med.  Sci.,  July,  1910). 

We  have  seen  that  calcium  is  not 
given  to  supply  a  deficiency  of  lime 
in  the  bod}^  in  osseous  diseases  such 
as  osteomalacia  and  rachitis,  because 
these  disorders  are  due  to  its  defective 
assimilation  by  the  bone.  But  there 
is  reason  to  believe  that  thyroid  gland 
favors  calcium  metabolism  and  that 
its  simultaneous  use  will  cause  cal- 
cium to  prove  useful  in  these  dis- 
orders. Calcium  lactate  10  grains 
(0.6  Gm..)  and  thyroid  gland  1  grain 
(0.065  Gm.),  given  in  a  capsule  after 
each  meal,  might  be  tried. 
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Calcium  salts  are  useful  in  cardiac 
weakness,  but,  as  emphasized  by  Sir 
James  Barr  (1909),  they  are  contra- 
indicated  in  mitral  stenosis.  They 
are  contraindicated  also  when  calcifi- 
cation of  the  arteries,  especially  the 
aorta,  is  probable,  as  in  the  aged. 
Drunkards  and  persons  suffering  from 
lead  poisoning  are  also  said  to  be 
unfavorably  influenced  by  any  prep- 
aration of  calcium. 

Calcium  lactate  has  proven  effective 
in  tetany,  especially  the  form  due  to 
surgical  removal  of  the  parathyroid 
glands.  It  may  be  given  subcutane- 
ously  in  30-grain  (2  Gm.)  doses  in 
saline  solution,  and  the  effect  sus- 
tained by  giving  orally  10-grain  (0.65 
Gm.)  doses  in  milk  every  four  hours. 
Urgent  cases  have  been  controlled  by 
an  intravenous  injection  of  a  5  per 
cent,  solution,  but  the  danger  of 
causing  thrombosis  should  be  borne 
in  mind. 

Chemical  analysis  in  cases  of  tetany 
in  infants  shows  changes  in  the  cal- 
cium salts  in  various  organs,  e.g.. 
Quest  found  the  amount  of  calcium 
in  the  brains  of  three  infants  dying 
from  tetany  to  be  small,  and  his 
results  have  been  confirmed  by  Mac- 
Cullum  and  Voegtlin,  who  also 
found  that  the  calcium  contents  in 
the  muscles  and  in  the  blood  was 
one-half  the  usual  amount.  Oddo 
and  Sarles  found  that  the  urine  in 
tetany  in  infants  contains  an  in- 
creased amount  of  phosphate  of  cal- 
cium, and  Sylvestri  held  the  view  that 
tetany  and  eclampsia  could  be  ex- 
plained by  a  diminution  of  calcium 
in  the  organism.  On  the  basis  of 
these  observations  certain  salts  of 
calcium  have  been  employed  in  the 
treatment  of  tetany,  both  in  the 
human  subject  and  animals,  with 
good  results.  Editorial  (Lancet,  Jan. 
8,  1910). 

The  calcium  lactate  has  also  been 
recommended    in    the    treatment    of 


epilepsy.  In  15-grain  (1  Gm.)  doses, 
three  times  a  day,  it  may  either  be 
used  to  alternate  with  the  bromides 
or  in  their  stead  where  these  depress- 
ing salts,  as  is  often  the  case,  are  con- 
traindicated. It  has  also  apparently 
proved  effective  in  puerperal  eclamp- 
sia to  counteract  convulsions. 

The  phenomenon  of  menstruation 
bears  a  close  relationship  to  the  cal- 
cium content  of  the  blood.  Men- 
strual discharge  is  found  to  be  very 
richly  charged  with  calcium,  and  this 
excretion  coincides  with  a  marked 
fall  in  the  calcium  content  of  the 
blood.  Further,  v/hen  a  woman  be- 
comes pregnant  such  excretion  of 
calcium  necessarily  stops  and  the 
question  arises.  How  is  it  employed 
in  the  pregnant  state?  The  needs  of 
the  embryo  in  the  earlier  months  will 
be  but  small,  so  that  for  a  few 
months  the  mother's  calcium  content 
must  continue  high.  '  In  the  later 
months,  however,  the  fetus  will 
draw  largely  on  the  calcium  salts  in 
the  mother's  blood  for  the  building 
up  of  the  skeletal  structures,  and  it 
is  when  this  demand  reaches  its 
height,  in  the  seventh  month  and 
after,  that  symptoms  of  the  pre- 
eclamptic stage  occur.  Eclampsia 
and  eclamptic  symptoms,  as  well  as 
the  albuminuria  of  pregnancy  which, 
in  his  opinion,  may  be  due  to  paucity 
of  calcium  content  of  the  blood,  bene- 
fited by  the  administration  of  calcium 
salts  in  generous  doses.  Lactate  of 
calcium  was  the  form  employed  in 
doses  of  IS  grains  (1  Gm.)  every  four 
hours  until  the  symptoms  abated,  and 
then  less  frequently.  A.  C.  F.  Hal- 
ford  rAustral.  Med.  Gaz.,  Nov.  20, 
1909). 

Certain  forms  of  headache,  confined 
to  the  frontal  region,  with  throbbing 
about  the  temples  and  occurring  as  a 
rule  on  awakening,  ascribed  by  Luff 
to  a  "lymphatic"  condition  of  the 
blood,  are  benefited  by  calcium.  He 
administers  15  grains  (1  Gm.)  of  the 
lactate  one  hour  before  meals. 


CALCIUM    (SAJOUS). 


717 


There  occurs  often  in  women  and 
less  frequently  in  men  a  headache 
having  the  following  characteristics: 

(1)  It  is  present  and  most  severe  on 
waking  and  tends  to  lessen  or  to 
disappear  in  from  one  to  six  hours. 

(2)  It  is  usually  a  dull,  heavy  ache 
or  a  frontal  or  temporal  throbbing; 
less  often  it  is  vertical,  occipital,  or 
unilateral;     rarely     it     is     neuralgic. 

(3)  It  is  chronic  and  intractable,  but 
may  exhibit  itself  as  the  common 
occasional  headache  to  which  many 
are  subject.  (4)  It  is  associated  with 
a  deficient  coagulabilit}^  of  the  blood. 
The  subjects  of  this  form  of  head- 
ache are  usually  of  the  lymphatic 
t3"pe.  The  expression  is  heavy  and 
listless,  the  face  is  full  and  the  eyes 
puflfy,  anemia  is  often  present,  and 
the  whole  bearing  indicates  mental 
and  physical  lassitude.  S3'mptoms 
which  are  often  associated  with  the 
headache  are  pain  after  eating,  con- 
stipation, edema  of  face  or  extremi- 
ties, d3-spnea,  chilblain  or  urticaria, 
and  neuralgia.  As  treatment  the 
author  has  employed  the  following  in 
a  number  of  cases  with  success:  A 
calcium  salt  has  been  given  in  order 
to  increase  the  coagulability  of  the 
blood;  the  lactate  is  to  be  preferred 
and  may  be  administered  in  a  mix- 
ture containing  IS  grains  (1  Gm.)  of 
this  drug,  ^  minim  (0.03  c.c.)  of 
tincture  of  capsicum,  and  1  ounce 
(30  c.c.)  of  chloroform  water,  to  be 
taken  three  times  a  day  before  meals. 
If  the  lactate  cannot  be  obtained,  the 
chloride  may  be  substituted,  15  grains 
(1  Gm.)  in  1  ounce  (30  c.c.)  of  cam- 
phor water.  Calcium  lactate  may  be 
combined  with  bitters  and  with  iron 
and  strychnine,  but  not  with  alkalies 
or  alkaline  carbonates.  G.  W.  Ross 
(Lancet,  Jan.  20,  1906)." 

The  subjects  of  this  form  of  head- 
ache are  usually  of  the  lymphatic 
type,  with  a  tendency  to  slight  edema 
of  the  face,  eyelids,  hands,  and  feet. 
There  is  generally  some  anemia  and 
a  varying  amount  of  lassitude,  both 
physical  and  mental.  Calcium  salts 
are  practically  specific  in  this  dis- 
order.    The  writer  employs   calcium 


lactate,  which  has  scarcely  any  taste, 
and  is  practically  devoid  of  irritant 
properties.  It  should  be  fresh,  as  it 
decomposes  after  long  keeping,  when, 
instead  of  forming  a  clear  solution  in 
water,  it  forms  a  turbid  one.  The 
formula  recommended  by  Dr.  Ross 
(see  above)  is  the  one  preferred.  It 
should  be  continued  for  about  six 
weeks.  Constipation  is  a  common 
accompaniment  of  the  administration 
of  the  calcium  salt,  and  should  be 
controlled,  preferably  by  an  infusion 
of  senna.  Salines  should  not  be 
given,  as  they  precipitate  the  calcium 
salts.  Of  45  patients  with  headache, 
37,  or  82  per  cent.,  were  cured,  and 
4  were  benefited. 

The  same  agent  was  used  in  other 
disorders.  Seventy-eight  per  cent,  of 
the  patients  with  chilblains  were 
cured.  In  8  cases  of  boils  associated 
with  cold  hands  and  feet,  recovery 
followed  the  use  of  calcium  lactate. 
Five  patients  with  aneurism  of  the 
arch  of  the  aorta  were  treated  in  the 
same  manner,  with  considerable  bene- 
fit in  every  case.  The  drug  appeared 
to  encourage  the  deposition  of  fibrin 
within  the  aneurismal  sac.  Very 
marked  benefit  also  resulted  in  3 
cases  of  hemoglobinuria.  Luflf  (Brit. 
Med.  Jour.,  Jan.  30,  1909). 

The  lactate  is  also  used  in  the  treat- 
ment of  edema  of  the  lower  extremi- 
ties. 

It  is  effective  in  hemophilia  and 
purpura  and  the  various  forms  of 
hemorrhage,  viz.,  hemoptysis,  a  pre- 
dilection to  epistaxis  when  not  due  to 
mitral  disease,  hematemesis,  and  in- 
testinal hemorrhage.  Ringer  cau- 
tioned against  the  too  prolonged  use 
of  calcium  in  hemorrhagic  disorders 
on  the  plea  that  otherwise  opposite 
effects  were  produced.  He  advocated 
an  intermission  of  a  few  da3^s  eveiy 
three  or  four  da3^s.  In  acute  hemor- 
rhage, however,  as  much  as  60  grains 
(4  Gm.)  have  been  given  at  once  to 
obtain  prompt  results. 
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The  writer,  following  the  sugges- 
tion of  Wright  and  Paramore,  has 
treated  several  cases  of  hemophilia 
and  purpura  with  lactate  of  calcium, 
with  markedly  good  results.  As 
much  as  60  grains  (4  Gm.)  were  given 
in  single  doses,  but  the  average  dose 
is  IS  or  20  grains  (1.0  to  1.3  Gm.), 
three  times  a  day.  The  most  con- 
stant feature  of  the  blood  examina- 
tions, which  were  frequent,  was  the 
reduction  in  number  of  the  blood- 
plates,  which  had  been  noticed  also 
by  others,  but  has  hardly  received 
due  attention.  Sudden  reduction  or 
disappearance  of  the  blood-plates 
was  observed  in  some  instances  to 
precede  a  hemorrhage,  and  the  rela- 
tionship between  the  small  number  of 
plates  to  the  bleeding  was  very 
strongly  suggested.  This  reduction 
also  furnishes  a  valuable  aid  in  the 
diagnosis  of  hemophilic  hemorrhage, 
as  in  other  forms  of  hemorrhage  they 
are  increased.  A  leucocytosis  is  also 
usually  present  in  other  forms,  while 
it  is  uniformly  absent  in  the  anemia 
of  purpuric  hemorrhage.  J.  W.  Coe 
(Jour.  Amer.  Med.  Assoc,  Oct.  6, 
1906). 

The  writer  has  had  extended  ex- 
perience in  the  use  of  calcium  lactate 
to  prevent  hemorrhage  and  to  control 
it  in  operations  on  the  upper  respira- 
tory tract,  especially  in  removal  of 
tonsils  and  adenoids.  Calcium  lac- 
tate has  a  controlling  influence  in 
hastening  coagulation  of  the  blood. 
It  is  more  effective  in  cases  of  hemo- 
philia where  coagulation  is  delayed 
than  in  normal  cases.  Before  opera- 
tions on  tonsils  and  adenoids  the 
personal  and  family  history  should  be 
carefully  inquired  into,  and  in  sus- 
picious cases  the  coagulation  period 
should  be  determined  before  opera- 
tion. Such  operations  should  not  be 
undertaken  in  hemophilia  cases,  but 
when  they  are  undertaken  calcium 
lactate  should  be  administered  for  a 
period  before  operation,  and  the  same 
is  advisable  before  all  operations  on 
the  tonsils  as  a  preventive  measure. 
The  drug  should  be  continued  after 
operation    to    diminish    primary    and 


prevent  secondary  hemorrhage.  Of 
all  he  calcium  salts  the  lactate  is  the 
mosc  effective,  most  agreeable  to  ad- 
minister, and  does  not  irritate  the 
stomach.  W.  K.  Simpson  (Med. 
Record,  Sept.  25,  1909). 

Certain  cutaneous  disorders,  espe- 
cially those  of  a  pruriginous  type,  are 
sometimes  favorably  influenced  by 
calcium.  Urticaria,  erythema,  chil- 
blains with  predilection  to  cold  hands 
and  feet,  boils,  and  offensive  perspira- 
tion often  yield  to  the  lactate. 

The  writer  reports  good  results 
from  the  administration  of  a  5  per 
cent,  solution  of  calcium  lacticum 
without  the  addition  of  any  corrigent, 
1  or  2  tablespoonfuls  before  each 
meal  for  three  or  four  weeks,  in  pur- 
pura, urticaria,  senile  pruritus,  and 
herpes  gestationis.  Little  or  no  bene- 
fit was  obtained  in  angioneurotic 
edema,  eczema,  lichen  ruber,  habit- 
ual herpes,  or  pemphigus.  Bettmann 
(Miinch.  med.  Woch.,  June  22,  1909). 

Calcium  Chloride. — This  salt  is  pre- 
ferred by  some  for  the  treatment  of 
cardiac  disorders,  referred  to  when 
the  physiological  action  of  calcium 
was  reviewed,  i.e.,  those  of  an  adyna- 
mic type.  Heart-failure  in  infectious 
diseases  in  which  this  complication  is 
apt  to  occur,  such  as  pneumonia,  in- 
fluenza, typhoid  fever,  is  efficiently 
counteracted  with  small  dcses  fre- 
quently repeated. 

The  free  use  of  calcium  salts  has  a 
tonic  action  on  the  heart  in  cases  in 
which  there  is  a  tendency  to  cardiac 
failure.  The  writer  has  given  calcium 
chloride  in  doses  of  from  5  to  10 
grains  (0.3  to  0.6  Gm.)  dissolved  in 
water,  every  four  hours,  with  most 
excellent  results  in  cases  of  impend- 
ing cardiac  failure  in  pneumonia. 
The  disagreeable  saline  taste  of  the 
salt  is  covered  by  1  minim  (0,06  c.c.) 
of  the  elixir  of  saccharin,  containing 
%o  grain  (0.0032  Gm.)  of  sac- 
charin, for  each   10  grains    (0.6  Gm.) 
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of  calcium  chloride.     The  mixture  is 
given  in   water   or  milk  and   is    said 
not  to  interfere  with  the  use  of  other 
remedies.     The  salt  has  also  proved 
efficacious    in    cardiac    disease    when 
the  ventricular  wall   appeared  to  be 
losing    power.      In    such    cases    the 
lactophosphate    or    glycerophosphate 
of  calcium  maj'  be  employed.    Lauder 
Brunton  (Brit.  Med.  jour.,  March  16, 
1907). 
The    other    indications    of   calcium 
chloride  are  similar  to  those  of  cal- 
cium lactate,  but,  its  taste  being  ex- 
tremely    disagreeable,     the     lactate 
should   always    be    given    preference, 
even   in   cardiac   disorders.     Calcium 
chloride  may  prove  useful  to  oppose 
chloride   retention,   but   its   action   in 
this    connection  may  be  due   to   the 
breaking  up  of  the  salt  and  the  elimi- 
nation of  the  chlorine  ion. 

Calcium  chloride  is  deemed  by 
the  writer  a  most  useful  drug,  as  is 
shown  by  the  following  indications 
for  its  employment:  It  M-as  first  used 
in  the  control  of  hemorrhage,  epi- 
staxis,  hemoptysis,  etc.,  and  in  hemor- 
rhoidal bleeding  and  hemophilia. 
Here  it  acts  by  increasing  the  coagu- 
lability of  the  blood.  On  account  of 
its  influence  in  the  production  of 
fibrin-ferment  it  possesses  a  favorable 
effect  in  urticaria  and  acute  edema;  it 
is  particularly  useful  in  the  urticaria 
resulting  from  the  injection  of  thera- 
peutic sera  and  in  that  due  to  in- 
toxication. Its  antihemolj'tic  action 
renders  it  useful  in  bilious  hemo- 
globinuric  fever.  In  nephritis  it 
sometimes  reduced  the  albuminuria, 
the  reduction  being  due  to  its  anti- 
hemolytic  action,  to  its  antitoxic 
effect,  and  to  its  antagonism  to  the 
sodium  ion,  the  latter  being  increased 
in  renal  lesions;  also  in  small  doses  it 
is  diuretic.  Its  effect  in  lessening 
nervous  excitabilitj^  gives  it  a  field 
of  usefulness  in  tetany,  glottic  spasm, 
convulsions,  and  laryngismus  strid- 
ulus. As  a  cardiac  tonic  it  increases 
the  force  of  the  heart  and  lowers 
arterial    tension,    and    in    pneumonia 


it  has  a  neutralizing  effect  upon 
the  accumulation  of  the  sodium 
salts  in  the  organism.  The  drug  is 
easily  taken  in  doses  of  from  15  to 
60  grains  (1  to  4  Gm.)  daily  in  milk, 
beer,  or  syrup  of  peppermint.  It  is 
important  to  interrupt  its  adminis- 
tration for  one  daj^  in  every  four,  and 
to  suspend  treatment  every  eight  or 
ten  days.  In  aged  patients,  who  are 
liable  to  calcium  retention,  it  should 
be  avoided,  for  its  administration  may 
result  in  calcification  of  the  vascular 
system.  Carles  (Jour,  de  med.  de 
Bordeaux,  vol.  xxxvii,  p.  472,  1907). 

Careful  experimentation  with  rab- 
bits and  in  human  subjects  showed 
that  this  salt  is  a  valuable  addition 
to  the  dechloridizing  agents,  and  in 
cases  of  chloride  retention  should  be 
prescribed  in  daily  doses  of  J4  to  2 
Gm.  (7j'2  to  30  grains).  Bonnamour 
and  Imbert  (Presse  med.,  Nov.  18, 
1911). 

Calcium  chloride  has  been  recom- 
mended to  prevent  antitoxin  rashes, 
but  the  evidence  available  does  not 
seem  to  warrant  this  practice. 

To  test  the  efficacy  of  calcium  salts 
in  the  prevention  of  rashes  following 
the  administration  of  diphtheria  anti- 
toxin, the  writer  gave  either  the 
chloride  or  the  lactate  alternately  in 
62  consecutive  cases,  regardless  of 
the  severity  of  the  disease  or  the  size 
of  the  dose  of  antitoxin  given,  in  3- 
to  10-  grain  doses  (0.2  to  0.65  Gm.), 
three  times  dail}^  omitting  the  third 
day.  Of  the  62  patients,  12  died  too 
soon  to  be  included  in  the  observa- 
tions; of  the  remaining  50,  27  re- 
ceived no  calcium  and  11  of  these 
showed  a  rash  the  average  duration 
of  which  was  but  three  days;  of  the 
23  who  did  have  the  calcium  treat- 
ment there  was  a  rash  in  19  in- 
stances, with  an  average  duration  of 
more  than  eight  days.  This  seems 
to  indicate,  the  writer  thinks,  that 
the  treatment  is  of  little  or  no  bene- 
fit if  the  results  of  the  short  series 
can  be  regarded  as  trustworthy. 
Cassidy  (Brit.  Med.  Jour.,  Dec.  16, 
1911). 
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Calcium  Hypophosphitc. — This  salt 
is  thought  by  some  observers  to  be 
one  of  the  most  readily  assimilated  of 
the  series,  particularly  in  rachitis  and 
osteomalacia.  It  has  been  given  with 
averred  success  in  pulmonary  tuber- 
culosis to  favor  calcification  of  the 
tubercles  and  also  in  neurasthenia  to 
enhance  nerve  nutrition.  It  is  given 
in  5-  to  10-  grain  (0.3  to  0.6  Gm.) 
doses  three  times  a  day,  omitting  the 
remedy  a  few  days  at  short  intervals. 

Calcium  Hydroxide  Solution  {Lime 
Water). — This  valuable  preparation  is 
used  mainly  as  a  potent  antidote  in 
arsenical  poisoning,  and  also  in  the 
treatment  of  dysentery,  infantile  diar- 
rhea, owing  to  its  antacid  and  mildly 
astringent  properties.  It  is  also 
employed  to  counteract  vomiting; 
sips  of  a  mixture  of  equal  parts  of 
lime  water  and  milk  will  often  arrest 
this  symptom  when  other  remedies 
fail.  It  is  often  added  to  the  milk 
given  to  infants  to  prevent  curdling 
and  thus  facilitate  its  digestion. 
Possessing  as  it  does  the  property  of 
dissolving  mucus,  it  is  used  in 
diphtheria,  pseudomembranous  croup, 
fibrinous  bronchitis  to  facilitate  the 
elimination  of  the  false  membrane. 
It  has  been  found  efficient  in  diabetes 
insipidus. 

Calcium  Carbonate. — The  reaction 
of  this  salt  is  similar  to  that  of  the 
above.  It  is  often  preferred  because 
it  may  be  prescribed  in  small  bulk, 
powders  for  example,  which  may  be 
added  to  water,  milk,  etc.,  to  insure 
free  dilution — a  wise  precaution  to 
avoid  irritation  of  the  gastrointestinal 
mucous  membrane. 

Prepared  Chalk  or  Chalk  Mixture. — 
This  preparation  was  formerly  used 
extensively  in  the  treatment  of  infan- 
tile and   choleraic   diarrhea,  but  the 


modern  physician  prefers  elimination 

of    the    pathogenic    agent    by    mild 
salines  and  intestinal  antiseptics. 

LOCAL  USES.— Several  of  the 
calcium  preparations  have  been  used 
locally  to  advantage. 

Equal  parts  of  lime  water  and  olive 
oil  form  a  thick  fluid  {carron  oil) 
which  is  of  great  value  in  the  treat- 
ment of  recent  burns.  It  affords  a 
covering  which  protects  the  injury 
from  the  air  and  thus  reduces  the 
pain,  while  promoting  resolution. 

Lime  water  alone  is  also  advan- 
tageous as  a  local  application  for 
pruriginous  skin  disorders  in  con- 
junction with  the  internal  use  of 
calcium  lactate.  Especially  is  this  the 
case  in  urticaria,  erythema,  chilblains, 
and  offensive  perspiration  of  the 
axillse  and  feet. 

Calcium  sulphate  {gypsum)  forms 
an  efficient  dusting  powder  for  the 
eruption  of  small-pox.  It  reduces  the 
tendency  to  ulceration,  relieves  the 
itching,  and  acts  as  a  deodorant.  The 
same  properties  render  it  useful  in 
leg  ulcer. 

Chlorinated  lime  {bleaching  pozvder) 
yields  on  exposure  to  the  air  hypo- 
chlorous  acid.  This  in  turn  breaks 
up,  yielding  its  chlorine.  It  is  very 
active,  therefore,  as  a  disinfecting 
and  deodorizing  agent  for  cesspools 
and  the  excretions  of  invalids  espe- 
cially. A  solution  of  1  part  to  100 
parts  of  water  destroys  the  patho- 
genic organisms  of  urine,  fecal  dis- 
charges, sputum,  etc.,  and  is  preferred 
to  other  disinfectants  owing  to  the 
fact  that  it  does  not  injure  bedding, 
clothing,  etc.,  though  of  course 
bleaching  these  articles  if  their  colors 
are  not  fast.  Freely  diluted  it  is  also 
useful  in  the  local  treatment  of  ulcers. 

One  of  the  more  recent  uses  of  a 
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calcium  salt  is  to  replace  the  bismuth 
in  Beck's  paste  in  the  treatment  of 
sinuses  and  deep  ulcerations  and  thus 
avoid  its  untoward  effects  (see  Bis- 
muth, this  volume).  Equal  parts  of 
calcium  carbonate  and  petrolatum 
were  found  by  Mitchell  equally- 
effective. 

While  recognizing  the  benefit  ob- 
tained from  the  use  of  bismuth  paste 
as  recommended  by  Beck,  of  Chi- 
cago, the  writer  points  out  its  disad- 
vantages, the  possibilities  of  poison- 
ing in  particular.  Its  germicidal 
action  is  slight  and  its  action  mostly 
mechanical,  as  a  stimulant  to  local 
leucocytosis.  In  seeking  for  a  non- 
poisonous  substitute  he  has  used 
with  great  satisfaction  a  paste  con- 
taining equal  parts  of  petrolatum  and 
chalk,  which  he  thinks  an  improve- 
ment and  is  non-poisonous.  It  seems 
more  active  than  bismuth,  probably 
because  calcium  is  a  proved  chemical, 
as  well  as  mechanical,  stimulant  to 
local  leucocytosis.  J.  R.  Mitchell 
(Jour.  Amer.  Med.  Assoc,  July  29, 
1911). 

Calcium  carbide  has  recently  been 
advocated  as  a  caustic  for  inoperable 
cancer,  but  its  value  has  not  as  yet 
been  sufficiently  demonstrated  to 
warrant  more  than  a  mere  mention. 

The  writer  has  used'  calcium  car- 
bide extensively  as  a  caustic  in  the 
treatment  of  var;ous  superficial  le- 
sions, and  prefers  it  to  all  other  sub- 
stances for  this  purpose.  In  contact 
with  water,  the  carbide  decomposes 
into  calcium  oxide  (lime)  and  acety- 
lene gas.  The  chief  advantages  he 
claims  for  it  are  that  it  does  not 
attack  healthy  skin  if  the  latter  be 
kept  dry,  affecting  only  diseased  areas 
which  present  a  moist  surface;  that 
it  causes  but  little  pain;  that  it  is 
strongly  hemostatic  and  antiseptic, 
and  that  it  is  non-toxic.  It  is  emi- 
nently suitable  for  the  treatment  of 
malignant  skin  affections,  recurring 
inoperable  cancers,  ulcers  of  doubt- 
ful nature,  sarcomas,  etc.     The   sur- 


rounding area  is  first  cleansed  with 
soap  and  water,  carefully  dried,  and 
pieces  of  carbide  are  then  placed  over 
the  ulcerated  surface  in  such  regular 
arrangement  as  to  form  a  sort  of 
tiling  of  carbide.  A  secure  retentive 
dressing  is  then  applied.  After  a 
few  days'  interval  the  dressing  is  re- 
moved, the  fragments  of  lime  and 
disorganized  tissue  washed  off  with 
normal  saline  solution,  the  margins 
of  the  lesion  carefully  dried,  a  few 
thin  pieces  of  carbide  placed  over 
areas  not  properly  covered  at  the 
initial  treatment,  and  a  second  dress- 
ing applied.  Unless  the  lesion  is 
very  malignant,  dense  granulation 
tissue  will  be  found,  and  the  margins 
of  the  area  will  show  evidences  of 
healing.  L.  Desguin  (Gaz,  med. 
beige.  May  25,  1911). 

C.  E.  DE  M.  Sajous 

AND 

L.  T.  DE  M.  Sajous, 

Philadelphia. 

CALOMEL.     See  Mercury. 

CALUMBA  (or  Colombo)  consists  of 
the  dried  root  of  Jateorhiza  palmata  (nat- 
ural order  Menispermacese),  a  plant  of  the 
southeastern  coast  of  Africa  and  of  the 
East  Indies.  It  has  a  slight  odor  and  an 
aromatic,  very  bitter  taste,  and  contains 
the  alkaloid  berberine,  a  bitter,  neutral 
principle  known  as  cohunbin  (C21H22O7), 
columbic  acid  (C21H22O6+H2O),  choles- 
terin   and  mucilage,  but  no  tannin. 

PREPARATIONS  AND  DOSE.— Ca- 
luiiiba  (calumba  root).  Dose,  30  grains 
(2  Gm.). 

Fluidextractum  calumbcc  (fluidextract  of 
calumba).  Dose,  15  to  60  minims  (1  to 
4  c.c). 

Tinctura  caluinbce  (tincture  of  calumba). 
Dose,  30  minims  to  2  fluidrams  (2  to  8  c.c). 

The  British  Pharmacopoeia  recognizes 
also: — 

Infusum  calumbcc  (infusion  of  calumba). 
Dose,  Yz  to  1  fluidounce  (16  to  32  c.c). 

THERAPEUTIC  USES.— Calumba  is 
one  of  the  best  of  the  simple  bitters,  hav- 
ing no  astringency,  but  on  the  other  hand, 
through  its  bitter  taste,  stimulating  the 
flow  of  saliva  and  gastric   iuice  and  pro- 
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moting  gastric  circulation,  thus  increasing 
the  appetite  and  improving  digestion. 
Though  it  is  one  of  the  least  irritating  of 
the  gastric  tonics,  its  long-continued  use 
may  induce  a  catarrh  of  the  stomach  or 
diarrhea. 

Calumba,  with  quassia  and  chirata,  is 
peculiar  among  the  bitter  tonics  in  con- 
taining no  tannic  acid;  it  may  therefore 
be  prescribed  in  combination  with  iron 
without  causing  precipitation,  as  in  the 
following: — 

B  Fluidextracti  calumhce.    fSiv    (16   c.c). 
Tincture  ferri   cifro- 

chloridi  (N.  F.)....    f3ij    (8  c.c). 
Elixir  aromatici, 

q.  s.  ad  fSiij   (100  c.c). 

M.  Sig. :  One  teaspoonful  an  hour  after 
meals. 

The  drug  is  very  useful  in  atonic  dyspep- 
sia, with  discomfort  after  meals,  and  in  the 
period  of  convalescence  from  acute  dis- 
eases to  promote  appetite  and  digestion. 
Pouchet  recommends  the  following  prep- 
aration containing  calumba  as  a  bitter 
tonic: — 

I^  Extract  of  calumba. 
Extract  of  quassia, 

of  each   2.5  Gm.  (gr.  xl). 

Malaga   (or  Afa- 

deira)   wine   500.0   Gm.    (Oj). 

M.  Sig. :  One  or  two  tablespoonfuls  one- 
half  hour  before  each  of  the  two  principal 
meals. 

In  diarrhea,  dysentery,  and  cholera  mor- 
bus, calumba  has  been  found  valuable  by 
some.  It  may  also  be  tried  in  the  vomit- 
ing of  pregnancy  and  in  seasickness.  In 
pulmonary  tuberculosis  calumba  is  useful 
to  stimulate  the  appetite.  Schulz  used  it 
successfully  in  the  diarrhea  of  phthisis,  ad- 
ministering the  tincture  in  doses  of  40 
minims  to  3  drams  (2.5  to  11.25  Gm.)  once 
or  twice  a  day.  W. 

CALX.     See  Calcium. 

CAMMIDGE'S  REACTION. 

See  Pancreas,  Diseases  of. 

CAMP  FEVER.      See  Typhus. 

CAMPHOR.— Camphor  is  a  tough, 
crystalline,  white,  translucent  gum 
obtained  mainly  .from  the  Cinnamo- 
mum  camphora  (Linne),  or  camphor 
laurel,    indigenous     in    eastern    and 


southeastern  Asia.  It  is  a  dextro- 
gyrate modification  of  the  saturated 
ketone,  C9H16CO,  purified  by  subli- 
mation. It  evaporates  gradually  on 
exposure  to  the  air  at  ordinary  tem- 
peratures, and  sublimes  when  moder- 
ately heated  without  leaving  a  resi- 
due. It  should  be  kept  in  a  cool  place 
in  well-stoppered  bottles. 

Camphor  has  a  penetrating  aro- 
matic odor  and  a  pungent,  somewhat 
bitter  taste,  which  leaves  in  the  mouth 
a  feeling  of  freshness  or  coolness.  It 
is  sparingly  soluble  in  water,  but 
readily  so  in  alcohol,  ether,  chloro- 
form, carbon  disulphide,  petroleum, 
benzine,  and  in  fixed  and  volatile  oils. 
It  cannot  be  reduced  to  powder  in  its 
normal  state,  but  is  readily  pulveriz-. 
able  when  a  little  alcohol,  ether,  or 
chloroform  is  added  to  it. 

PREPARATIONS  AND  DOSE. 
— The  official  preparations  of  cam- 
phor and  their  doses  are  as  follows : — ■ 

Camphor  (camphor),  2  to  10  grains 
(0.12  to  0.6  Gm.).  It  should  be  given 
in  the  form  of  pills  or  in  capsules. 

Aqua  camphorcE  (camphor  water), 
which  contains  0.8  per  cent,  of  cam- 
phor. Dose,  3^  to  2  fluidounces  (15 
to  30  c.c). 

Linimentum  camphora;  (campho- 
rated oil,  or  camphor  liniment),  com- 
posed of  camphor,  20  parts,  and 
cottonseed  oil,  80  parts.  For  hypo- 
dermic and  local  use. 

Linimentum  saponis  (soap  lini- 
ment), composed  of  camphor,  4.5 
parts;  soap,  6  parts,  and  alcohol,  100 
parts.    For  external  use. 

Spiritus  camphora;  (spirit  of  cam- 
phor), composed  of  camphor,  10  parts; 
alcohol,  100  parts.  Dose,  10  to  30 
minims  (0.65  to  2.0  Gm.). 

Tinctura  opii  camphorata  (campho- 
rated tincture  of  opium,  or  paregoric), 
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composed  of  camphor,  powdered 
opium,  l:)en7A)ic  acid,  oil  of  anise,  of 
each,  4  parts ;  glycerin,  40  parts ;  di- 
luted alcohol,  enough  to  make  1000 
parts.  Each  fluidram  (4  Gm.)  con- 
tains J4  grain  (0.016  Gm.)  powdered 
opium  and  J4  gi'ain  (0.016  Gm.)  of 
camphor.  Dose,  1  to  4  fluidrams  (4  to 
15  c.c). 

Caiuphora  rnoiiobromata  (monobro- 
mated camphor),  a  substitution  com- 
pound of  camphor  (CioHisBrO), 
prepared  by  heating  camphor  and 
bromine,  dissolving  in  benzine,  and 
crystallizing  from  hot  alcohol.  It 
occurs  in  the  form  of  colorless  scales 
or  needles,  having  a  camphor-4ike 
odor  and  taste.  It  differs  from 
camphor,  however,  in  not  being  vola- 
tile. Its  solubilities  are  the  same  as 
those  of  camphor.  Dose,  2  to  5  grains 
(0.12  to  0.3  Gm.) 

Acidum  camphoricum  (camphoric 
acid),  a  dibasic  organic  acid,  CsHi4- 
(COOH)2,  obtained  by  the  oxidation 
of  camphor,  occurs  as  colorless  crys- 
tals, having  a  faint  aromatic  odor  and 
a  slight  camphor-like  taste.  It  is 
soluble  in  125  parts  of  water  and 
readily  in  alcohol  and  fatty  oils. 
Dose,  10  to  30  grains  (0.6  to  2  Gm.), 
administered  preferably  in  capsules. 

Besides  the  official  preparations  of 
camphor,  there  are  several  that  are 
used  to  advantage.  Several  of  these 
we  owe  to  the  fact  that,  when  camphor 
is  triturated  in  about  molecular  pro- 
portions with  menthol,  thymol,  phe- 
nol, and  chloral  hydrate,  syrupy  fluids 
termed  camphor-menthol,  camphor-thy- 
mol, cam-phor-phenol,  and  camphor- 
chloral  are  obtained,  which  are  mainly 
employed  locally. 

PHYSIOLOGICAL  ACTION.— 
Camphor  in  small  doses  seems  to  ex- 
ert a  mildly   sedative  action  on  the 


nervous  system,  while  large  doses 
stimulate  the  latter,  the  cerelirum  and 
medulla  especially,  causing  psychic 
exultation,  visions,  delirium,  hys- 
terical paroxysms,  and  even  epilepti- 
form convulsions,  suspending  general 
sensibility.  It  also  stimulates  the 
heart  and  increases  the  vis  a  tcrgo 
motion  of  the  blood,  but  this  action 
becomes  especiall}^  manifest  when  the 
cardiac  action  is  depressed.  Though 
stimulating  the  vasomotor  center,  it 
tends  to  dilate  the  peripheral  blood- 
vessels. On  the  whole,  however,  the 
effects  of  camphor  on  the  blood-pres- 
sure are  variable. 

The  chief  action  of  camphor  upon 
the  blood-vessels  consists  in  a  dila- 
tation of  the  same,  particularly  in  the 
areas  of  the  vessels  drained  by  the 
jugular  and  femoral  veins.  The  di- 
rect exhibition  of  camphor  in  the 
blood-current  produces  a  slight  and 
transient  stimulation  of  the  vaso- 
motor centers,  expressing  itself  oc- 
casionally in  a  slight  rise  in  blood- 
pressure,  followed  by  a  rapid  fall. 
Sometimes  there  are  noticed,  after 
the  administration  of  camphor,  cer- 
tain undulatory  variations  in  the 
blood-pressure,  occurring  at  irregular 
intervals.  These  are  to  be  attributed 
probably  to  a  reflex  excitation  of  the 
vasomotor  centers,  following  the  in- 
creased irritability  of  the  latter  pro- 
duced by  camphor.  H.  Winterberg 
(Pfliiger's  Archiv,  Bd.  xciv,  Nu.  9-10, 
1902). 

The  administration  of  camphor 
causes  the  pulse-wave  to  become 
higher  without  much  increase  in  the 
blood-pressure.  Camphor,  therefore, 
has  a  stimulating  action  upon  the 
heart-muscle,  the  systole  becoming 
stronger.  This  effect  is  much  more 
marked  upon  the  normal  than  upon 
the  damaged  heart.  Hildebrandt 
(Archiv  f.  exper.  Path.  u.  Pharm., 
Bd.  xlviii,  H.  S-6,  1903). 

Experiments  by  the  writer  showed 
that,  when  the  blood-pressure  of  the 
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.  animals  experimented  upon  was  re- 
duced by  means  of  chloral,  camphor 
subsequently  injected  had  no  effect 
or  else  brought  about  a  slight  rise  or 
fall.  Slight  fluctuations  are,  how- 
ever, common  with  chloral  alone. 
Dilute  solutions  of  camphor,  allowed 
to  circulate  directly  through  the 
heart,  will  sometimes  show  a  de- 
cided stimulating  effect,  but  more 
frequently  no  influence  could  be  ob- 
served. One  action,  however,  is 
fairly  constant;  if  the  heart  of  a 
warm-blooded  animal  has  ceased 
beating  and  simply  flickers,  camphor 
will  almost  invariably  bring  about  a 
return  of  co-ordinated  contractions. 
It  is  possible  that  this  will  explain 
the  stimulating  action  of  camphor  in 
severe  collapse,  though  the  condi- 
tions are  very  different  in  the  living 
body.  E.  Seligmann  (Arch.  f.  exper. 
Path.  u.  Pharm.,  Bd.  Hi,  Nu.  5,  1905). 

Whether  the  effect  be  exerted  upon 
the  nervous  system,  and  through  the 
circulatory  variations  it  produces  in 
the  latter,  the  fact  remains  that  cam- 
phor allays,  in  small  therapeutic 
■doses,  both  nervous  excitement  and 
muscular  spasm,  while  promoting  a 
general  sensation  of  warmth.  The  se- 
cretions are  not  affected  by  the  drug 
with  the  exception  of  the  sweat, 
owing  doubtless  to  the  dilatation  of 
the  cutaneous  blood-vessels.  The 
temperature  is  not  sensibly  influenced 
unless  fever  be  present,  when  it  tends 
to  lower  it  somewhat.  While  the 
respiratory  function  is  enhanced  by 
therapeutic  doses,  owing  to  their 
stimulating  action  on  the  respiratory 
center,  toxic  doses  depress  the  latter. 
Its  great  volatility  renders  the  action 
of  camphor  in  small  doses  ephemeral; 
it  is  advisable,  therefore,  to  adminis- 
ter it  preferably  in  small,  but  fre- 
quently repeated  doses. 

Local  Action.  —  Locally  applied, 
camphor    causes    slight    irritation,    a 


sensation  of  freshness  due  to  its 
evaporation,  and  partial  anesthesia. 
Taken  orally  in  small  doses  it  causes 
a  feeling  of  warmth  and  in  large  doses 
marked  irritation,  but  the  gastric 
mucosa  is  particularly  sensitive  to  its 
action  and  ulceration  has  been  known 
to  occur.  Camphor  is  slightly  anti- 
septic. When  administered  hypoder- 
mically  it  causes  pain. 

Absorption. — Camphor  is  absorbed 
with  fair  promptness,  but  irregularly, 
according  to  the  oxidizing  power  of 
the  fluids  with  which  it  comes  into 
contact.  It  combines  in  part  in  the 
liver  with  glycuronic  acid  to  form 
camphoglycuronic  acid,  a  harmless 
combination,  and  is  also  partly  ex- 
haled through  the  lungs  and  elimi- 
nated by  the  skin,  the  excess  remain- 
ing in  the  body,  causing  therapeutic 
or  toxic  phenomena  according  to  the 
quantity  taken. 

Part  of  the  camphor  enters  into  a 
harmless  combination  with  glycuronic 
acid  in  the  body  and  part  is  exhaled 
through  the  lungs.  The  fraction  re- 
maining is  what  exerts  the  thera- 
peutic action  on  the  vascular  sys- 
tem. From  his  research,  the  writer 
concludes  that  the  fatal  dose  is  about 
1  Gm.  (IS  grains)  to  the  pound  of 
body  weight  of  a  healthy  human  be- 
ing or  animal.  The  toxic  dose  is  a 
third  less.  These  proportions  are 
less  in  persons  who  at  the  moment 
of  the  injection  are  not  able  to  form 
or  have  not  already  on  hand  the 
amount  of  glycuronic  acid  necessary 
to  combine  with  the  camphor  to 
form  the  harmless  camphoglycuronic 
compound.  As  glycuronic  acid  is  a 
product  of  the  oxidation  of  grape- 
sugar,  when  there  is  a  lack  of  either 
grape-sugar  or  of  oxygen,  there  will 
be  correspondingly  less  glycuronic 
acid,  and  in  such  case  a  smaller  pro- 
portion of  camphor  will  have  a  toxic 
action.  This  assumption  was  con- 
firmed    by     his      experiences      with 
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twenty   out  of  thirty-five  rabbits   on 
which     he     experimented.       Healthy 
rabliits  bore  intravenous  injection  of 
0.08    Gm.     (VA    grain)     of    camphor 
without     apparent    injury,     but    this 
amount  proved   rapidly  fatal  if  they 
had  been  fasting,  and  thus   deprived 
of  grape-sugar,  for  from  six  to  nine 
days  previously.    Similar  experiments 
in  which  the   animals  were  deprived 
of     oxygen,    instead    of    the    grape- 
sugar,  proved  equally  fatal  when  the 
camphor    was    injected,    the    animals 
succumbing  after  injection  of  0.02  or 
0.04  Gm.  (%  or  %  grain)  of  camphor, 
from  one-fourth  to  one-half  the  pre- 
viously  tolerated   dose.     These   find- 
ings were  corroborated  by  the  effect 
of    glycuronic    acid    injected    at    the 
same   time  with   the   camphor.     Ani- 
mals  thus   injected    showed   little,   if 
any,  disturbances   and  were   soon  as 
lively  as  ever,  while  the  controls  all 
died.    These  experiences  warn  physi- 
cians to  be  cautious  in  administering 
camphor    to    patients    whose    carbo- 
hydrate metabolism  is  defective,  such 
as  cachectic  persons  or  those  in  in- 
anition, or  in  severe  cases  of  diabetes 
or  chloral  poisoning.     On  the  other 
hand,   great   caution   is    necessary   in 
administering    camphor    to    persons 
with  a  deficient  supply  of  oxygen,  as 
in  carbon  dioxide  intoxication,  in  se- 
vere    cardiac     defects,    in     advanced 
bilateral    pneumonia,    in    severe    sep- 
sis,  and  to   eclamptics.     In   cases    of 
eclampsia  (as  in  the  case  reported  by 
the  writer)  and  states  of  psychic  ex- 
citement, camphor  is  further  contra- 
indicated  cm  account  of  the  fact  that 
its   base   of   action   is    in   the   central 
nervous  system.     K.   Happich   (Jour. 
Amer.  Med.  Assoc,  from  Centralbl.  f. 
Gynak.,  Dec.  30,  1905). 

POISONING.— Although  the  text- 
books hardly  refer  to  the  fact,  poison- 
ing by  camphor  is  by  no  means  infre- 
quent, even  under  the  influence  of 
comparatively  small  doses,  the  sensi- 
tiveness to  its  action  varying  consider- 
ably in  different  individuals,  weak 
subjects  being  especially  vulnerable. 


While  30  grains  (2  Gm.)  will  cause 
threatening  phenomena  in  the  strong, 
6  to  7  grains  (0.4  to  0.5  Gm.)  will 
suffice  to  do  so  in  a  weak  or  old  adult. 

Case  of  poisoning  by  camphor  in  a 
woman  weighing  110  pounds  who 
took  three  doses  of  spirit  of  camphor 
of  approximately  VA  drams  (5  Gm.) 
each.  The  first  dose  was  taken  at 
10.55  A.M.,  the  second  and  third  dose 
at  half-hour  intervals.  The  last  dose 
was  followed  by  eructations,  slight 
headache,  oppression,  and  dyspnea. 
An  effort  to  arouse  the  patient 
brought  on  a  convulsion  in  which 
there  was  frothing  at  the  mouth, 
biting  of  the  tongue,  and  involuntary 
urination.  From  this  condition  the 
patient  passed  into  a  nervous  state 
resembling  hysteria.  The  pulse  was 
102  and  the  temperature  98.4°  F. 
(36.9°  C.).  The  following  morning 
the  symptoms  had  all  disappeared, 
with  the  exception  of  soreness  in 
the  legs  and  abdomen. 

In  the  literature  the  writer  found 
75  cases  recorded  of  poisoning  by 
camphor,  in  which  the  majority  re- 
covered. The  prominent  symptoms 
were  epileptiform  convulsions  and 
headache.  C.  S.  White  (Therap. 
Gaz.,  July  15,  1903). 

The  use  of  large  doses  of  camphor 
as  a  bactericide  and  analeptic  is  a 
dangerous  practice.  Some  surgeons 
have  thrown  as  much  as  50  or  100 
c.c.  (1.7  or  3.4  ounces)  of  camphor 
oil  into  the  peritoneal  cavity  after 
a  laparotomy,  and  the  belief  has  been 
freely  expressed  that  camphor  can 
do  no  harm.  Even  years  ago  Ziems- 
sen  stated  that  this  substance  "has 
no  maximum  dose."  Nevertheless 
camphor  is  quite  toxic  to  small  ani- 
mals, to  the  amount  of  1  eg. — Yq 
grain  (3  eg. — >4  grain— will  kill  a 
rabbit).  Given  as  vapor  and  respired 
by  the  animal,  the  toxicity  is  notably 
increased.  The  danger  for  mankind 
lies  in  giving  large  doses  to  a  badly 
weakened  subject.  The  overaction 
of  camphor  is  expressed  ordinarily 
by  marked  slowing  of  pulse  and  tend- 
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ency  to  collapse.  Happich  (Munch, 
med.  Woch.,  March  19,  26,  and  April 
2,  1912). 

A  sensation  of  heaviness  about  the 
head,  developing  into  a  violent  head- 
ache and  vertigo  in  some  cases ; 
marked  weakness,  and  a  tendency 
to  collapse  initiate  the  toxic  phe- 
nomena. Nausea  and  vomiting-  are 
often  observed.  A  sensation  of  burn- 
ing- in  the  mouth,  throat,  and  stomach, 
with  eructations  which  give  off  an 
odor  of  camphor,  are  valuable  diag- 
nostic signs  when  they  occur,  but  this 
is  not  always  the  case.  The  breath 
may  also  smell  strongly  of  camphor. 
Delirium  is  a  common  symptom 
which  may  be  observed  when  thera- 
peutic doses  as  small  as  ^  grain  (0.05 
Gm.)  are  administered  in  the  course 
of  infectious  diseases. 

Two  cases  in  -which  marked  delir- 
ium followed  moderate-sized  me- 
dicinal doses  of  camphor.  The  first 
-was  a  man  with  compensated  heart 
disease  in  whom  the  pulse  was  very- 
small  and  thready,  and  a  catarrh  of 
the  lungs  was  present.  Three-fourths 
of  a  grain  (0.05  Gm.)  of  powdered 
camphor  was  given  every  two  hours. 
In  the  second  case  the  patient  was  a 
woman  who  was  suffering  from  heart 
symptoms  following  an  attack  of  in- 
fluenza. The  same  dose  was  given  to 
her.  After  thirty-six  hours  the  man 
had  received  9j4  grains  (0.62  Gm.) 
and  the  woman  9  grains  (0.58  Gm.). 
The  effect  on  the  hearts  had  been 
very  satisfactory,  but  an  intractable 
delirium  had  set  in  in  both  cases.  At 
first  this  was  not  ascribed  .to  the 
drug,  which  was  continued.  Bromine 
was  given  to  quiet  the  condition, 
without  success.  After  three  days  it 
occurred  to  the  writer  that  the  cam- 
phor might  be  responsible  for  the 
delirium;  he  therefore  discontinued 
the  powder  and  gave  bromide  alone. 
The  untoward  symptom  disappeared 
promptly.  F.  Bohlen  (Deut.  med. 
Woch.,  May  16,  1901). 


The  pulse,  full  and  strong  at  first, 
gradually  weakens  and  becomes  more 
rapid  until  finally  it  is  uncountable. 
The  temperature  follows  a  somewhat 
similar  curve,  hypothermia  corre- 
sponding with  an  advanced  stage  of 
poisoning,  attended  also  by  coldness 
of  the  extremities,  being  usually 
present.  Free  sweating  starts  early, 
but  may  continue  throughout  the  ad- 
vanced stage.  The  face,  flushed  at 
first,  becomes  cyanosed;  these  phe- 
nomena are  attended  with  more  or 
less  dyspnea  and  rapid  or  irregular 
and  sometimes  stertorous  breathing. 
The  pupils  are  moderately  and  equally 
dilated;  but  later  the  eyes  may  be- 
come staring,  with  loss  of  the  con- 
junctival reflex. 

Case  of  camphor  poisoning  in  a 
Hindu  married  woman  aged  28  who 
had  an  attack  of  choleraic  diarrhea 
in  the  month  of  July.  She  had 
copious  stools  and  vomiting.  A  bot- 
tle of  Rubin's  spirits  of  camphor  was 
administered  by  someone  in  the 
house  in  three  doses.  The  diarrhea 
was  stopped,  but  the  patient  began 
to  vomit,  and  experienced  a  terrible 
burning  pain  in  the  stomach  and  the 
throat. 

The  author  saw  the  patient  three 
days  after  the  accident.  The  patient 
still  complained  of  pain  in  the  throat 
and  stomach,  and  vomiting  was  still 
present.  She  was  anemic  and  pale; 
conjunctiva  was  bloodless.  There 
was  complete  anorexia  and  intense 
thirst.  She  was  helpless,  though  quite 
restless,  and  had  a  low  muttering 
delirium,  a  vague  look,  and  was  evi- 
dently in  anguish. 

There  was  fever  at  first,  palpita- 
tions, and  occasional  symptoms  of 
suffocation.  The  pulse  was  slow  and 
feeble.  The  lungs  were  quite  free. 
The  bowels  were  constipated  and  the 
urine  scanty.  She  was  sleepless  for 
some  days. 

She  was  given  a  bromide  mixture 
with  belladonna.     She  slept  well,  but 
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delirium  was  not  abated  at  first.  Ex- 
cepting whey  and  barley  water,  no 
solid  food  was  given  for  four  or  five 
days  until  the  burning  sensation  in 
the  throat  and  stomach  passed  away. 
On  tiie  fourth  day  the  writer  gave 
her  a  gastric  sedative  to  allay  the 
pain  and  irritatitni.  She  was  now 
given  milk  and  soup  daily  and  grad- 
ually rallied.  Roy  (Calcutta  Med. 
Jour.,  Aug.,  1911). 

The  nervous  phenomena  are,  as  a 
rule,  very  marked.  The  delirium 
referred  to  above  may  be  preceded  or 
followed  by  hysterical  excitement,  or 
it  may  be  accompanied  by  a  sensation 
of  swinging-  or  lifting-  in  the  air.  In 
most  cases,  however,  a  period  of  ex- 
citement is  followed  by  unconscious- 
ness or  epileptiform  convulsions. 
The  latter  are  often  typical,  being  pre- 
ceded by  a  loud  outcry  and  accom- 
panied by  frothing  at  the  mouth, 
biting-  of  the  tongue,  involuntary 
urination,  etc.,  the  scene  often  ending 
in  coma  and  death. 

Case  in  a  man  who  had  taken  a 
dose  from  a  bottle  which  contained 
only  camphor  and  alcohol.  The  pa- 
tient was  unable  to  stand.  Respira- 
tions 60  to  70  per  minute;  pulse  130 
and  weak,  but  regular.  Face  bore  an 
anxious  expression  and  was  very 
pale;  lips  cyanotic;  pupils  practically 
normal  and  equally  dilated.  Cold 
perspiration  on  forehead  and  face; 
extremities  cold  and  trembling.  Pa- 
tient was  thoroughly  conscious,  but 
was  unable  to  speak  above  a  whisper, 
and  then  but  a  few  words  and  with 
much  difficulty.  There  was  no  pain 
at  all,  at  any  time,  but  he  complained 
of  a  tingling  and  numbness  of  the 
whole  body,  beginning  in  the  toes 
and  extending  upward,  and  for  the 
time  being  a  paralysis  of  the  legs. 
There  was  a  feeling  of  swinging  in 
the  air  and  a  sense  of  impending 
death  from  inability  to  breathe.  It 
occurred  to  the  writer  that  he  might 
have  a  case  either  of  wood  alcohol  or 
camphor  poisoning,  but  on   smelling 


the    Ijottle    he    decided    it    must    be 
camphor. 

Immediately  %r,o  grain  (0.0002  Gm.) 
of  glonoin  was  given  by  the  mouth 
and  %,,  grain  (0.002  Gm.)  of  strych- 
nine nitrate  hypodermically.  Within 
a  very  few  minutes  there  was  a  cessa- 
tion of  difficult  breathing,  but  it  was 
soon  followed  by  another  wave-like 
attack  which  began  in  the  feet,  and 
swept  up  the  limbs  and  arms  to  the 
back,  and  finally  to  the  top  of  the 
head.  Marked  dyspnea  accompanied 
each  wave-like  attack,  which  was 
increasing  in  frequency,  duration,  and 
severity  until  the  glonoin  and  strych- 
nine were  given. 

Shortly  after  giving  the  above,  the 
writer  gave  a  pint  of  warm  water,  to 
which  a  little  salt  had  been  added,  to- 
precipitate  any  camphor  remaining 
in  the  stomach,  and  also  to  promote 
vomiting,  the  patient  at  this  time  be- 
ing sufficiently  recovered  to  object 
strenuously  to  the  passage  of  the 
stomach-tube.  The  warm  salt  water 
produced  free  emesis.  The  vomited 
matter  consisted  of  material  re- 
sembling the  precipitate  formed  by 
placing  camphor  in  water  and  smelled 
strongly  of  camphor.  Several  pints 
of  the  warm  salt  solution  were  re- 
peated and  vomited  until  the  stomach 
was  apparently  pretty  well  cleansed. 
From  this  time  on,  the  improve- 
ment was  rapid,  but  there  was  slight 
dyspnea  for  a  day  or  so,  and  from 
the  continuance  of  a  few  doses  of 
glonoin  and  strychnine  no  further 
attention  was  given.  O.  M.  Rhodes 
(Med.  Fortnightly,  Aug.  25,  1906). 

Case  of  poisoning  by  camphor 
liniment.  An  infant  1  j'-ear  and  4 
months  old  swallowed  about  half  an 
ounce  (IS  Gm.)  of  the  liniment.  The 
linimentum  camphoras  of  the  British 
Pharmacopoeia  contains  camphor,  in 
flowers,  1  part;  olive  oil,  4  parts;  so 
that  about  1  dram  (4  Gm.)  of  solid 
camphor  in  solution  was  probably 
taken.  Although  the  infant  was 
promptly  "turned  over"  and  made  to 
vomit,  after  an  hour  the  symptoms 
began  to  develop.  The  eyes  grad- 
ually   became    staring,    she    moaned, 
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and  convulsions  began.  She  was 
then  given  some  salt  and  water,  and 
vomiting  occurred.  When  the  writer 
saw  her  there  were  very  marked  con- 
vulsions, with  irregular  breathing, 
flushed  face,  and  profuse  perspira- 
tion; the  pulse  was  rapid,  the  pupils 
were  moderate  and  equal  in  size  and 
inactive  to  light,  and  there  was  no 
conjunctival  reflex.  The  breath  did 
not  smell  of  camphor,  and  the  mouth 
was  not  sore.  The  infant  was  put  in 
a  hot  bath,  with  cold  cloths  to  the 
head.  The  stomach  was  washed  out 
with  warm  water  until  quite  clear  of 
oil  and  debris^  the  washings  being 
placed  in  four  successive  bowls.  The 
first  two  contained  food  remains  in 
small  quantity,  with  a  considerable 
amount  of  oil  coating  on  the  top, 
smelling  distinctly  of  camphor.  The 
last  two  showed  the  merest  film  of 
oil  and  did  not  smell.  The  pulse  was 
about  200,  temperature  in  rectum 
(taken  twice)  106.4°  F.  (41.5°  C). 
Remedies  seemed  to  have  little  or  no 
effect.  Chloral  hydrate  (3  grains — 
0.2  Gm.)  by  the  rectum,  small  doses 
of  potassium  bromide  by  stomach- 
tube  and  by  rectum,  hot  milk  and 
water  similarly  given,  and  brandy 
were  tried.  Chloroform  was  given 
very  cautiously,  and  with  even  the 
most  sparing  dosage  the  fits  were 
to  some  extent  controlled.  But  they 
became  periodic,  and  in  the  intervals 
the  breathing  was  so  markedly  ster- 
torous, and  the  face  more  cyanosed 
than  before,  that  the  anesthetic  was 
suspended.  While  giving  chloro- 
form the  fits  were  heralded  by  a 
flickering  of  the  eyelids,  the  spasms 
spreading  to  the  abdominal  and  back 
muscles  and  then  to  the  extremities. 
There  was  usually  at  first  conjugate 
deviation  of  the  eyes  and  drawing  of 
the  mouth  to  the  left,  followed  by 
the  turning  of  the  eyes  and  mouth 
to  the  right.  On  ceasing  the  chloro- 
form the  convulsions  became  more 
continuous,  but  were  not  so  violent; 
the  breathing  was  decidedly  better, 
and  the  face  a  more  natural  color. 
Later  there  was  a  slight  return  of 
conjunctival    reflex.      Soon     collapse 


set  in,  and  the  infant   died.     Barker 
(Brit.  Med.  Jour.,  April  16,  1910). 

Thf;  urine  is  apt  to  be  scanty  and 
cloudy  and  may  contain  blood-cor- 
puscles, red  and  white.  No  albumin 
is  usually  found. 

No  untoward  effects  usually  follow 
recoveries,  the  exceptions  being  tem- 
porary paralysis,  meningeal  conges- 
tion, tingling  and  numbness,  or  sore- 
ness of  the  legs  and  abdomen. 

Case  of  a  lady  78  years  of  age  who 
took  an  unknown  quantity  of  spirit 
of  camphor.  About  an  hour  after 
taking  it  she  became  comatose,  and 
finally  appeared  to  be  dead.  Con- 
sciousness returned  after  a  consider- 
able interval,  and  it  was  found  on 
examination  that  her  right  hand  and 
right  side  of  her  face  were  paralyzed. 
In  four  weeks  she  was  able  to  walk 
about  the  room  with  assistance. 
Some  five  months  later  she  could 
pick  up  a  pin  from  the  floor  with  the 
afflicted  hand,  and  there  was  no  per- 
ceptible trace  of  the  facial  paralysis. 
Treatment  consisted  of  normal  liquid 
of  nux  vomica  and  gentle  massage 
to  the  affected  parts.  T.  B.  Greenley 
(Amer.  Pract.  and  Xews,  July  15, 
1900). 

Case  of  meningitis  due  to  cam- 
phor poisoning  in  a  child  2^^  years 
of  age  who  was  found  unconscious, 
covered  with  cold  perspiration,  and 
with  an  uncountable  pulse.  These 
symptoms  were  noted  at  two  o'clock 
in  the  afternoon;  at  eight  the  same 
morning  a  teaspoonful  of  campho- 
rated oil  had  been  given  in  mistake 
for  castor  oil.  Vomiting  had  been 
frequent.  Potassium  bromide  was 
injected  into  the  rectum.  This  con- 
trolled the  convulsions.  An  improve- 
ment was  gradual  until  the  third  day, 
when  sj^mptoms  of  meningitis  de- 
veloped. The  case  appeared  to  be 
almost  hopeless,  but  under  injections 
of  caffeine  there  was  slight  improve- 
ment and  a  gradual  recovery,  with 
the  exception  of  a  paralysis  of  the 
right  arm  and  leg.  T.  H.  Walker 
(Lancet,  Nov.  18,  1905). 
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TREATMENT  OF  CAMPHOR 
POISONING.— The  first  step  is  to 
empty  the  stomach  as  soon  as  pos- 
sible by  means  of  an  emetic  or,  better, 
by  washing-  out  the  organ  with  warm 
saline  solution,  which  itself  promotes 
emesis.  Sugar  has  been  recom- 
mended as  an  antidote  on  theoretical 
grounds ;  it  might  then  be  given  in 
solution  in  the  hope  that  the  harmless 
glycocamphoric  acid  will  be  formed. 

Case  of  camphor  poisoning  in  a 
young  woman  who  took  about  15 
Gm.  (yi  ounce)  of  camphor  sus- 
pended in  water,  probably  to  produce 
abortion.  Two  hours  later  a  violent 
headache  developed,  with  vomiting, 
convulsions,  and  later  coma.  The 
pulse  was  full  and  strong,  and  res- 
piration rapid.  Excitement  increased 
until  the  patient  became  uncon- 
scious. The  stomach  was  washed 
out  several  times  and  chloral  and 
bromide  were  administered.  After 
several  days'  illness  she  entirely  re- 
covered. The  fatal  dose  of  camphor 
is  2.5  to  7  Gm.  (yi  to  1>^  drams), 
and  the  writer  attributed  the  recov- 
ery to  the  fact  that  the  patient  had 
eaten  a  hearty  dinner  composed 
largely  of  hydrocarbons  a  short  time 
after  taking  the  poison.  By  this 
means  there  was  formed  in  the  intes- 
tine glycocamphoric  acid,  which  is 
not  poisonous.  He  recommends  in 
an  overdose  of  camphor,  therefore, 
that  the  patient  be  given  large  doses 
of  sugar  as  an  antidote.  Berkholz 
(St.  Petersburger  med.  Woch.,  Nu. 
51,  1898). 

The  influence  of  camphor  on  the 
nervous  system,  especially  in  view  of 
the  tendency  to  convulsions,  renders 
the  bromides  and  chloral  hydrate  of 
at  least  theoretical  value;  but  the 
same  plea  would  cause  strychnine  to 
be  contraindicated,  though  generally 
used.  On  the  whole,  the  treatment  of 
poisoning  by  camphor  is  at  present 
on      an      unsatisfactory      foundation. 


Chloroform  has  also  been  used  to 
check  the  convulsions,  but  the  results 
obtained  do  not  seem  to  warrant  its 
admiinistration. 

THERAPEUTICS.— Camphor  is 
considerably  used,  and  on  good 
ground,  as  a  circulatory  and  respira- 
tory stimulant  in  collapse,  heart-fail- 
ure -where  the  myocardium  is  mainly 
at  fault,  and  general  adynamia  due  to 
abnormal  vasodilation,  as  in  shock 
and  exhaustion.  The  most  efficient 
mode  of  administration  in  emergency 
cases  is  8  minims  (0.5  c.c.)  of  cam- 
phorated oil  (linimentum  camphorcB) 
hypodermically  every  fifteen  minutes 
four  times  if  needed,  watching  the 
patient  closely,  and  ceasing  the  injec- 
tions as  soon  as  the  patient  is  restored. 
Camphorated  oil  has  long  been  used 
in  the  asthenic  stage  of  infections, 
the  exanthemata,  scarlatina,  measles, 
small-pox,  etc.,  and  also  in  pleuro- 
pneumonia, lobar  pneumonia,  pul- 
monary edema,  infectious  endocardi- 
tis, typhoid  fever,  influenza,  etc., 
owing  mainly  to  the  favorable  reports 
of  Huchard,  Schilling  (1895),  and 
others.  Recently,  however,  Seibert 
pointed  out  that,  in  pneumococcic  in- 
fections at  least,  camphorated  oil 
exerted  a  direct  destructive  action 
upon  the  pathogenic  organism.  He 
found  that  it  reduced  the  toxemia 
gradually  until  practically  normal 
conditions  were  reached  three  or  four 
days  after  the  first  injection.  This 
favorable  result  and  the  absence  of 
crisis  occurred  in  every  case.  To  the 
bactericidal  action  of  camphor  was 
probably  due  also  the  favorable 
results  noted  by  Huchard,  Schilling, 
Thassia,  Alexander,  and  others. 

In  21  cases  of  pneumococcic  pneu- 
monia, 12  c.c.  (3  drams)  of  a  20  per 
cent,   camphorated   oil  were   injected 
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every  twelve  hours  In  adults,  and  6 
c.c.  (1^  drams)  in  children  (the 
youngest  being  4  years  of  age),  irre- 
spective of  the  size  and  w^eight  of  the 
patient,  the  intensity  of  the  toxemia, 
and  the  extent  of  the  local  process. 
In  4  of  the  next  16  cases  the  limita- 
tions of  this  treatment  were  observed. 
A  sudden  rise  of  temperature  in  2 
patients  on  the  second  and  third  days 
of  treatment,  respectively,  proved  to 
be  due  to  pnevimococcic  nephritis, 
promptly  subdued  by  appropriate 
doses  of  hexamethylenamine,  while 
the  camphor  injections  were  con- 
tinued and  resulted  in  speedy  re- 
covery. In  2  cases  of  severe  pleuro- 
pneumonia from  the  onset  (aged  13 
and  28,  respectively)  the  camphor  re- 
duced the  general  toxemia  markedly, 
but  did  not  prevent  the  accumulation 
of  pus  in  the  pleura,  necessitating 
rib  resection  in  the  one  on  the  fourth, 
and  in  the  other  on  the  eighth,  day 
after  the  initial  chill,  pneumococci  in 
pure  culture  being  found  in  the  exu- 
date, and  both  patients  recovering. 
The  one  death  among  the  37  cases  of 
pneumonia  so  treated  occurred  in  a 
man  68  years  of  age,  weighing  200 
pounds,  with  fatty  heart,  attacked  by 
pneumococcic  invasion  of  both  lower 
lobes,  marked  toxemia,  and  copious 
bloody  sputum.  Although  early 
camphor  injections  had  the  usual 
good  effect  on  the  sensorium,  the 
temperature,  and  the  respiration,  his 
flabby  heart  began  to  give  out  on  the 
fifth  day,  resulting  in  fatal  pulmonary 
edema  on  the  sixth. 

During  the  last  four  years  the 
writer  has  made  many  hypodermic 
injections  of  10  per  cent,  salicylic 
acid  solutions  in  20  per  cent,  cam- 
phor oil  in  rheumatism,  and  has  ob- 
served the  prompt  destruction  of 
meningococci  in  the  blood  of  a  2- 
year-old  patient  by  a  3  per  cent, 
salicylic  acid  solution  in  a  30  per  cent, 
camphor  oil,  5  c.c.  (l}i  drams)  being 
injected  every  forty-eight  hours. 

The  writer's  observations  have  es- 
tablished the  '  following  facts:  (1) 
that  10  c.c.  (2^  drams)  of  a  30  per 
cent,    camphorated    oil    (equal    to   36 


grains — 2.3  Gm. — of  pure  camphor) 
injected  hypodermically  to  100  pounds 
of  human  body  weight  every  eight  to 
twelve  hours  do  not  produce  symp- 
toms of  poisoning;  in  fact,  are  harm- 
less; (2)  that  much  larger  doses  (to 
the  body  weight)  in  rabbits  are 
equally  well  borne,  and  (3)  that  these 
quantities  of  camphor  materially  assist 
in  overcoming  pneumococcic  toxemia, 
and  (4)  that  the  earlier  this  treat- 
ment is  resorted  to  the  better  the 
results.  Seibert  (Med.  Record,  April 
20,  1912). 

The  addition  of  camphor  to  digitalis 
In  the  treatment  of  pneumonia  has 
also  been  found  to  enhance  the  bene- 
ficial effects  of  the  latter  drug  in  this 
disease. 

The  writer  recommends  the  use  of 
a  combination  of  digitalis  and  cam- 
phor in  the  treatment  of  croupous 
pneumonia.  It  is  noted  that  digitalis 
acts  as  an  antiphlogistic  in  pneu- 
monia, as  by  stimulation  of  the 
vagus  the  diastole  is  prolonged'  and 
the  venous  circulation  through  the 
lungs  facilitated.  By  this  depletion 
of  the  overfilled  lungs  the  exudation 
in  the  alveoli  is  lessened.  He  also 
points  out  that,  although  the  various 
active  principles  of  digitalis  cause 
contraction  of  the  arterioles  and 
hence  an  increased  peripheral  arte- 
rial pressure,  it  has  been  proved  by 
Mellin  that  this  does  not  occur  in  the 
pulmonic  system  except  by  intra- 
venous injection  of  digitalin.  There- 
fore the  action  of  digitalis  becomes 
doubly  useful  in  pneumonia;  but  to 
have  this  effect,  it  must  be  given  early 
and  in  large  doses.  To  counteract 
the  danger  of  large  doses  of  this 
drug  the  author  combines  the  digi- 
talis with  camphor,  on  account  of  the 
latter's  known  power  to  stimulate  the 
nervous  apparatus  of  the  heart,  as 
well  as  its  stimulating  action  on  the 
vasomotor  and  respiratory  centers. 
The  writer  uses  a  1  per  cent,  infusion 
of  digitalis  with  an  equal  quantity  of 
camphor  emulsion  [the  camphor 
emulsion    of    the    Norwegian    Phar- 
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macopa?Ia  has  the  following  composi- 
tion: Pulverized  camphor,  1  part; 
mucilage  of  acacia,  40  parts;  distilled 
water,  159  parts]  in  tablespoonful 
doses  ever}'-  hour  during-  the  first 
twelve  hours,  and  afterward  every 
other  hour.  Each  tablespoon  will 
therefore  contain  0.15  Gm.  (2^ 
grains)  of  digitalis  and  about  0.0375 
Gm.  (Yz  grain)  of  camphor.  He  gives 
half  this  dose  to  children  between 
10  and  15  years  of  age,  but  has  not 
used  the  drug  for  children  under  5 
years.  Quisling  (New  York  Med. 
Jour.,  from  Brit.  Med.  Jour.,  May  28, 
1910). 

Camphorated  oil  injections  into  the 
peritoneal  cavity  have  been  recom- 
mended by  Hohne  and  Pfannenstiel 
to  prevent  peritonitis  in  laparotomy 
for  severe  infections,  the  purpose 
being  to  increase  the  bactericidal 
activity  of  the  patient. 

In  the  course  of  a  year  172  lapa- 
rotomies were  performed  by  the 
writer.  In  79  of  these,  intraperitoneal 
injections  of  sterilized  camphorated 
oil  were  administered.  All  these 
cases  were  gynecological  and  in- 
cluded conditions  of  pyo-ovaritis, 
tubular  gestation,  tuberculosis  of  the 
genital  organs,  cancer  of  the  uterus, 
etc.  Instead  of  injecting  the  oil  two 
or  three  days  before  operation, 
according  to  the  method  of  Hohne 
and  Pfannenstiel,  the  writer  intro- 
duced the  oil  at  the  time  of  the  opera- 
tion, or,  if  a  glass  drainage-tube  was 
used,  immediately  after  the  opera- 
tion, to  the  extent  of  50  c.c.  (12^ 
drams).  The  strength  of  the  cam- 
phorated oil  was  10  per  cent.,  the 
same  as  tha.  used  for  subcutaneous 
injections  in  cases  of  pneumonia. 
Considering  only  those  cases  in 
which  there  was  definite  infection  of 
the  peritoneum  during  the  operation, 
such  as  the  penetration  of  pus  from 
an  ovarian  cyst  into  the  peritoneal 
cavity,  the  writer  had  9  deaths  out 
of  53  such  cases,  and  only  1  of  them 
was  due  to  peritonitis,  giving  a  mor- 
tality of  1.8  per  cent,  for  peritonitis. 


In  4  cases  there  were  cutaneous 
abscesses,  showing  the  virulence  of 
the  infection.  K.  Kolb  (Hospital, 
Jan.  21,  1911). 

The  following  formula  is  used  by 
the  writer  in  his  surgical  cases: — 

R  Camphor   Siij   (12  Gm.). 

Purified  olive  oil  ..   3ix   (36  c.c). 
M.  Fiat  mistura. 

After  the  camphor  is  dissolved 
the  oil  is  filtered.  Twenty  c.c.  (5 
drams)  are  injected  twice  daily  when 
the  heart  action  is  feeble.  The  re- 
sults, even  in  grave  septicemia,  have 
been  excellent,  and  the  dose  has  been 
raised  to  100  c.c.  (3%  ounces)  daily 
without  unfavorable  symptoms.  The 
camphor  is  rapidly  eliminated  through 
the  lungs.  P.  Baudet  (Province 
medicale,  March  11,  1911). 

Camphor  is  extensively  used  in 
Europe  in  genitourinar}^  disorders  and 
particularly  in  ischuria,  strangury  due 
to  the  use  of  cantharides,  in  the 
chordee  accompanying  gonorrhea  or 
spermatorrhea  due  to  general  asthe- 
nia, abnormal  sexual  excitement,  and 
in  cystitis  of  bacterial  origin  accom- 
panied by  acidity  of  the  urine. 

Camphor  having  been  employed 
abroad  as  a  urinary  antiseptic,  the 
writer  requested  a  specialist  of 
genito-urinary  diseases  to  try  its 
efficacy.  The  latter  obtained  good 
results  in  a  number  of  cases  of 
cystitis  with  an  acid  urine,  but 
no  amelioration  in  those  in  which 
this  excretion  was  alkaline.  Tyrode 
(Boston  Med.  and  Surg.  Jour.,  June 
11,  1908). 

Camphor  has  long  been  used  in 
various  form,s  of  diarrhea,  especially 
those  forms  termed  choleraic,  summer, 
or  tropical  diarrhea,  and  cholera 
morbus  in  which  prostration  and  cold- 
ness of  the  surface  occur.  It  is 
also  recommended  in  dyspepsia  and 
gastrodynia,  but  in  small  doses,  and 
as  a  carminative  in  the  flatulent  colic 
of  infants. 


72>2 


CAMPHOR    (SAJOUS). 


It  has  been  considerably  employed 
in  nervous  disorders,  especially  in 
hysteria,  in  the  varieties  of  insanity 
due  to  asthenia,  particularly  in  melan- 
cholia. It  is  contraindicated,  how- 
ever, in  all  conditions  attended  by 
cerebral  excitement,  particularly  in 
plethoric  subjects.  Dysmenorrhea 
and  the  after-pains  of  parturition  are 
greatly  benefited. 

The  glandular  secretions  are  mark- 
edly influenced  by  camphor.  While 
it  enhances  the  activity  of  the  sweat- 
glands'  under  normal  conditions  and 
is  thus  useful  in  colds,  coryza,  etc.,  it 
tends  to  check  the  night-sweats  of 
tuberculosis,  because  these  are  due  to 
relaxation  of  the  spiral  muscles  of  the 
sudorific  tubules,  which  camphor 
stimulates.  The  most  satisfactory  re- 
sults are  obtained  by  giving  it  in  oil, 
as  in  the  treatment  of  pneumonia.  Its 
bactericidal  action  is  thus  brought 
into  play.  It  tends  also  to  check  or 
prevent  hemoptysis  when  used  in  pul- 
monary tuberculosis. 

Another  useful  indication  for  cam- 
phor is  in  lactation  when  it  is  neces- 
sary, as  in  obligatory  weaning,  to 
arrest  the  secretion  of  milk.  It  is 
also  useful  in  the  treatment  of  saliva- 
tion from  any  cause. 

Camphoric  Acid. — This  preparation 
has  been  used  mainly  in  the  treatment 
of  night-sweats  of  pulmonary  tuber- 
culosis. To  obtain  its  best  efifects, 
however,  15  to  30  grains  (1  to  2  Gm.), 
according  to  the  strength  of  the 
patient,  should  be  given  dry  on  the 
tongue  and  washed  down  Avith  a  glass 
of  milk  or  water  two  or  three  hours 
before  the  sweating  usually  occurs. 
Its  antiseptic  properties  are  helpful 
indirectly,  thus  favoring  recovery, 
while  checking  the  undue  sweating. 

The  other  indications  of  camphoric 


acid  are  similar  to  those  of  camphor, 
but  it  has  been  found  more  efficient  in 
the  treatment  of  catarrhal  disorders 
of  the  respiratory  tract,  acute  coryza, 
pharyngitis,  and  the  pharyngotra- 
cheitis  which  often  follows  winter 
colds.  A  ^  to  2  per  cent,  solution,  ^ 
used  with  the  atomizer  while  inhaling 
vigorously,  is  sometimes  very  effi- 
cient. It  has  been  vaunted  as  a  pre- 
ventive of  catheter  fever. 

Camphoric  acid  is  a  preventive  of 
the  fever  following  intravesical  and 
intraurethral  operations.  Especially 
after  Bottini's  operation  this  com- 
plication appears  to  be  frequent. 
Camphoric  acid  administered  for  sev- 
eral days  before  the  operation  in 
doses  of  1  Gm.  (15  grains)  three 
times  daily  will  prevent  the  fever, 
unless  some  complication  like  epi- 
didymitis, etc.,  is  responsible  for  the 
rise  of  temperature.  D.  A.  Freuden- 
burg  (Gazzetta  degli  osped.  e  delle 
clin.,  Xo.  38.  1903). 

Monobromafe  of  Camphor. — This 
preparation  has  been  deemed  superior 
to  camphor  in  the  treatment  of  infan- 
tile diarrhea,  especially  in  the  threat- 
ening form,  cholera  infantum,  having 
proven  more  efficient  than  many  other 
remedies  in  the  stage  of  collapse. 
Being  not  only  a  potent  cardio- 
A^ascular  stimulant,  though  a  sedative 
of  the  cerebrospinal  and  peripheral 
nervous  system,  but  also  an  antisep- 
tic, it  favors  recovery. 

[Though  it  seems  difficult  to  reconcile 
the  facts  that  a  drug  can  simultaneously 
be  a  cardiovascular  stimulant  and  at  the 
same  time  a  sedative  of  the  cerebrum, 
cord,  and  peripheral  nervous  sj^stem,  the 
process  becomes  plain  when  it  is  ac- 
counted for  from  my  viewpoint,  viz.,  that 
the  vascular  constriction  produced  by 
camphor  and  its  preparations  reduces  the 
caliber  of  the  arterioles  which  supply  the 
brain,  cord,  and  nerves  and  by  thus  re- 
ducing the  arterial  blood  supplied  to  these 
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structures    (liniiiiishes    tlicir   irritability    in 
proportion.     C.  E.  dk  M.  S.] 

In  neuroses  it  is  also  of  value, 
particularly  in  epilepsy,  hysteria, 
nymphomania,  and  chorea,  in  which 
the  cerebrospinal  centers  are  hyper- 
sensitive. Being-  possessed  of  hyp- 
notic properties,  camphor  monobro- 
mate  is  of  special  value  in  these  cases 
when  insomnia  occurs  as  a  complicat- 
ing factor. 

Camphorated  Tincture  of  Opium: — 
The  many  uses  to  which  this  prepara- 
tion is  devoted  depending  mainly 
upon  the  opium  it  contains,  its  thera- 
peutic applications  will  be  studied 
under  Opium.  Its  specific  action  in 
cholera  morbus,  which  it  sometimes 
arrests  in  a  few  moments,  warrants, 
however,  a  special-  mention  in  the 
present  connection. 

Local  Uses. — Camphor  and  its 
preparations,  the  camphor  liniment, 
the  soap  liniment,  and  spirit,  are 
used  extensively  externally  for 
bruises,  sprains,  and  myalgia.  In  tne 
two  latter  the  liniment,  rubbed  intO; 
the  tissues  by  gentle  massage,  relieves 
pain  and  promotes  resolution. 

In  cutaneous  diseases  camphor  is 
especially  valuable  for  the  relief  of 
pruritus.  In  pruritus  ani,  for  ex- 
ample, 1  dram  (4  Gm.)  of  powdered 
camphor  to  1  ounce  (30  Gm^)  of 
vaselin,  the  ointment  being  applied 
about  and  within  the  anus,  is  very 
beneficial.  The  pain,  tension,  and 
burning  of  vesicular,  exudative,  and 
pruriginous  affections,  such  as 
eczema,  pemphigus,  erysipelas,  and 
intertrigo,  are  relieved,  according  to 
Phillips,  by  a  powder  composed  o£ 
camphor,  40  grains  (2.6  Gm.),  and 
oxide  of  zinc  and  powdered  starch, 
of  each,  1  ounce  (30  Gm.).  Furuncles 
may  be  aborted  if  spirit  of  camphor 


is  applied  early  on  cotton.  Ulceration 
following  carbuncle  may  also  be 
checked  and  caused  to  heal. 

The  writer  always  uses  for  wounds, 
bruises,     sprains,     etc.,     alcohol,     or 
spirit  of  camphor  and  water,  in  pref- 
erence to  any  other  applications.    On 
open    wounds    one    or    the    other    is 
preferable  in  every  particular  to   bi- 
chloride   of    mercury    or    any    other 
antiseptic   solution.      Case    of  ulcera- 
tion of  large  dimensions  on  the  nape 
of  the  neck,  following  a  very  severe 
case  of  carbuncle,  in  which  pure  alco- 
hol   (95   per   cent.)    first,    and   subse- 
quently spirit  of  camphor  and  water, 
worked  wonders.     Without  their  use 
skin    grafting   would    have    been    re- 
quired and  perhaps  not  been  success- 
ful.    Beverly  Robinson   (N.  Y.   Med. 
Jour.,  April  6,  1912). 
Camphor-chloral     is     mainly     used 
nowadays,   applied  topically,   for  the 
relief    of    neuralgia,    while    camphor^ 
phenol  has  been  found  very  useful  to 
assuage  toothache  due  to  an  exposed 
and    inflamed    pulp,    and    also    as    an 
effective  agent  for  the  local  treatment 
of  ulcerations,  especially  those  of  the 
mouth,  ].e.,   in  the  various  forms   of 
stomatitis  and  glossitis. 

Prof.  Cleland,  of  Glasgow,  called 
the  writer's  attention  to  the  efficiency 
of  a  mixture  of  pure  carbolic  acid 
crystals  and  camphor  in  equal  parts 
as  a  local  application  for  small  ulcers, 
such  as  those  which  frequently  occur 
in  the  mouth.  There  is  little  destruc- 
tion of  tissue,  and  beyond  a  slight 
smarting  at  the  time  of  application 
no  unpleasantness.  The  ulcers  them- 
selves rapidly  heal  after  the  applica- 
tion. The  supposed  loss  of  disin- 
fectant properties  was  found  to  be 
incorrect  by  culture  experiments  at 
the  Bureau  of  Microbiology.  B.  Cle- 
land (Austral.  Med.  Gaz.,  Jan.  2, 
1910). 

C.  E.  DE  M.  Sajous 

AND 

L.  T.  DE  M.  Sajous, 

Philadelphia. 
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CANADIAN  HEMP.     See  Apo- 

CYNUM. 

CANCER.— GENERAL  CON- 
SIDERATIONS.—In  no  field  of 
medicine  is  there  greater  need  for  a 
careful  collection  of  statistics,  for 
painstaking  research,  and  for  a  judi- 
cious correlation  of  associated  facts 
than  in  that  of  cancer.  Though  the 
death  rate  is  not  so  high  as  in  other 
diseases,  notably  tuberculosis,  it  is 
sufficiently  great  to  afford  it  few 
rivals,  and,  when  other  features  of 
the  disease  are  considered,  one  may 
well  doubt  whether  it  is  not  entitled 
to  the  first  place  among  the  most 
dreaded  maladies  which  afilict  man- 
kind. In  cancer  there  is  practically 
no  appreciable  tendency  toward  spon- 
taneous recovery,  and  but  little  can 
be  done  to  check  its  progress  when 
far  advanced,  although  the  disease 
can  be  often  cured  in  its  earlier  stages 
by  proper  and  adequate  treatment,  to 
be  mentioned  later.  Unfortunately, 
owing  to  prejudice  and  the  deficiency 
in  the  education  of  the  general  med- 
ical profession,  it  happens  that  the 
removal  of  cancer  in  its  incipient 
stages  is  accomplished  in  only  a 
small  proportion  of  cases,  and  too 
often  operation  is  reached  only  when 
it  is  already  too  late  to  absolutely 
eradicate  the  disease. 

Frequency  of  Cancer. — The  actual 
frequency  of  cancer  and  its  ethnolog- 
ical distribution  are  matters  of  con- 
siderable importance.  It  is  difficult, 
however,  to  draw  correct  conclusions 
on  this  subject,  owing  to  the  un- 
reliable manner  in  which  many  of 
the  vital  statistics  are  obtained.  This 
is  true  even  among  many  of  the 
European  countries.  One  fact,  how- 
ever, has  been  definitely  demon- 
strated by   statistics,  namely,  that  a 


higher  mortality  from  cancer  coin- 
cides with  a  greater  accuracy  in  the 
compilation  of  the  causes  of  death ; 
undoubtedly,  this  fact  explains  in  a 
large  measure  the  prevalent  belief 
that  cancer  occurs  with  the  greatest 
rarity  among  the  uncivilized  races. 

In  the  United  States  it  is  estimated 
that  5  per  cent,  of  all  deaths  after  the 
age  of  30  are  from  cancer,  and  it  may 
be  conservatively  said  that  about  90 
per  cent,  of  its  victims  die  therefrom. 

In  England,  out  of  a  total  of  141,241 
deaths  of  males  over  35  years  of  age, 
in  1907,  12,695  died  of  cancer,  and, 
out  of  140,607  deaths  of  females  over 
35  years  of  age,  17,671  died  from 
cancer.  Therefore,  of  those  living  to 
35  years  of  age  or  over,  1  man  out  of 
every  11,  and  1  woman  out  of  every 
8,  dies  of  cancer.  The  crude  death 
rate  from  cancer  in  England  is  0.092 
per  cent,  of  the  living  population;  in 
Wales  and  Ireland  it  is  0.079  per  cent. 
Much  greater  accuracy  in  regard  to 
the  recording  of  vital  statistics  is  ob- 
tained in  England  than  in  Ireland  or 
Wales. 

In  Switzerland  still  greater  accu- 
racy prevails ;  medical  inspection  of 
the  dead  is  customary,  -and  autopsies 
are  performed  in  25.7  per  cent,  of 
deaths.  There  the  crude  death  rate 
from  cancer  is  0.129  per  cent. 

In  Holland  great  care  is  also  exer- 
cised in  the  recording  of  vital  statis- 
tics, and  coinciding  with  this  we  find 
a  correspondingly  high  rate  attrib- 
uted to  cancer,  namely,  0.101  per 
cent.  The  Prussian  statistics  are 
acknowledged  to  be  not  very  accu- 
rate, and  the  death  rate  from  cancer 
there  is  0.070  per  cent. 

These  figures  contrast  strongly 
with  those  from  Spain  and  Hungary, 
for    which    the    percentages    are,    re- 
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spectively,  0.044  and  0.04  per  cent., 
and  still  more  strongly  with  the  per- 
centage of  0.011  per  cent,  for  Servia, 
where  incompetent  and  ignorant 
people  certify  as  to  the  causes  of 
death.  In  some  of  these  latter  coun- 
tries the  death  records  are  intiusted 
to  laymen  and  even  laywomen,  and  in 
Catholic  countries  the  duty  is  very 
apt  to  fall  on  the  parish  or  district 
priest.  To  illustrate  how  inaccurate 
the  returns  may  sometimes  be : 
Prinzing  cites  that  in  one  case  an 
ignorant  peasant  returned  all  deaths 
as  due  to  cardiac  failure,  and  another 
in  Tilsit  attributed  50  per  cent,  of 
the  deaths  to  diphtheria. 

[These  facts  are  further  illustrated  by  the 
more  recent  statistics  which  Buday  re- 
ported at  the  Second  International  Con- 
gress on  Cancer,  held  in  Paris  in  1910. 
They  represent  the  number  of  individuals 
dying  of  cancer  for  each  10,000  of  the 
living  population: — 

Switzerland    1907  12.5 

Denmark  1907  12.2 

France  1906  10.0 

Sweden   1890-98  9.96 

Holland   1903  9.9 

Norway  1906  9.75 

England 1907  9.08 

United  States 7.06 

Austria    1905  7.5 

Germany  1907  7.45 

Hungary   1904  7.0 

Italy  1906  6.09 

Belgium 1907  6.02 

Japan   1905  5.3 

Spain    1903  44 

Portugal   1904  2.37 

H.  H.  Janeway.] 

Apparently  the  death  rate  from 
cancer  is  less  in  the  South  and  greater 
in  the  larger  cities  than  in  the  country, 
but  this  difference  may  only  be  ap- 
parent on  account  of  the  inaccuracy  in 
collecting  statistics.  In  Brazil  the 
death  rate  in  1894  to  1898  was  0.41.  In 
Rio  de  Janeiro,  in  1894  to  1898  it  was 


2.81.  In  Portuguese  Guinea  and  the 
neighboring  islands  cancer  has  been 
frequently  reported  (A.  Neses). 

In  Lapland  cancer  is  rare;  very  few 
cases  have  been  reported.  In  Africa, 
Egypt,  and  Tunis  it  is  also  rare.  In 
Australia  tlie  death  rate  from  cancer  is 
fairly  bigh.  In  Tasmania  it  is  5 ;  in 
New  Zealand,  1907,  9.3;  in  Victoria 
States,  6.09  per  10,000  of  the  living 
population. 

The  question  of  a  yearly  increase  in 
cancer  is  an  important  one,  and  one 
upon  which  there  has  been  considerable 
difference  of  opinion.  Those  authors 
who  have  based  their  conclusions  upon 
the  vital  statistics  state  that  the  death 
rate  from  cancer  is  increasing  from 
year  to  year.  W.  Roger  Williams 
("Natural  History  of  Cancer,"  1909) 
states  that  there  has  been  a  yearly  in- 
crease in  the  cancer  death  rate  from  3 
to  5  per  cent,  during  the  past  twenty 
or  thirty  years. 

Coley  ("Surgery,  Gynecology,  and 
Obstetrics,"  pp.  591  to  597,  June, 
1910)  has  collected  a  large  number  of 
statistics  from  which  he  believes  that 
there  is  a  steady  increase  in  the  death 
rate  from  cancer.  According  to  the 
Widows'  Life  Insurance  Company  the 
following  table  represents  the  propor- 
tion of  deaths  due  to  cancer  to  the  total 
mortality : — • 

For  29  years  from  1815  to  184*,  0.93 

"     13       "       "      1845  "  1858,  1.79 

/'       7       "        "      1859  "  1866,  3.00 

"       6       "        "      1867  "  1873,  456 

"       6       "        "      1874  "  1880,  4.93 

"       6      "       "      1881  "  1887,  5.44 

"      6      "        "      1888  "  1894  6.88 

[The    German    Life    Insurance    Company 

gives  the  following  statistics : — 

From  1889  to  1895  an  increase  of  deaths 
from  cancer  from  3  to  7  per  cent,  among 
males,  and  11.4  per  cent,  among  females. 
From  1870  to  1906  the  ^tna  Insurance 
Company    record-    show    that    the    death 
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rate  from  cancer  lias  increased  from  2.6  to 
l.Z  per  cent.  Roy  F.  Edwards  (Medical 
Record,  1909,  Ixxvi,  1030)  has  shown  an 
increase  per  100,000  inhabitants  from  48.3 
in  1883  to  58.7  in  1885,  and  to  77.3  in  1907. 

In  Switzerland  the  rate  has  risen  from  114 
in  1889  to  132  per  100,000  in  1898.  In  Paris 
the  death  rate  from  cancer  per  each  100,000 
of  the  population  in  1865  was  84.  In  1870  it 
was  91 ;  in  1810,  95 ;  in  1890,  108,  and,  in  1900, 
106. 

In  Australia  in  1851  the  death  rate  was 
14;  in  1861  it  was  19;  in  1871,  25;  in  1881, 
32;  in  1891,  45,  and  in  1901  it  was  57  per 
100,000  of  the  population. 

In  the  United  States  the  general  increase  in 
the  death  rate  from  cancer  per  100,000 
inhabitants  between  the  years  1890  to  1900 
was  12.1. 

A  comparison  of  the  death  rate  of  cancer 
and  that  of  pulmonary  tuberculosis  is  inter- 
esting. In  1890  there  died  from  pulmonary 
tuberculosis  in  the  United  States  102,199 
people,  a  proportion  of  12.146  for  each 
100,000  of  all  cases  of  death.  In  1900  111,058, 
or  10.688  for  each  100,000.  Of  pneumonia 
there  died  in  1890  76,496,  or  9.091  for  each 
100,000,  and,  in  1900,  105,971,  or  10,198  in 
each  100,000.  Of  cancer  in  1890  there  was 
18,536,  or  2.203  for  every  100,000  for  all  cases 
of  death.  In  1900,  29,475,  or  2.837  for  100,000 
for  all  cases  of  death. 

Frief  ("Cancer  Statistics,"  I.  D.  Jena, 
1904),  after  quoting  in  his  discussion  upon 
the  increase  of  cancer  from  Wells,  Koll, 
Barker,  Park,  Prinzing,  and  Rosenfeld, 
challenges  their  results  on  the  ground  of 
accuracy  and  by  comparison  with  his  own 
more  accurate  figures  for  the  city  of 
Breslau.  Spencer  Wells  finds  that  during 
twenty-six  years  in  England  the  death  rate 
from  cancer  had  increased  from  360  to  606 
for  each  million.  Kolb  finds  in  England,  in 
1851  to  1890,  an  increase  in  the  death  rate 
from  cancer  86  per  cent.  Fordyce  Barker,  of 
New  York  City,  finds  an  increase  in  cancer 
from  400  to  530  between  the  years  1875  to 
1885.  In  Switzerland,  between  the  years 
1889  and  1898,  there  had  been  an  increase 
of  2  per  cent.  Prinzing,  who  had  collected 
very  exact  statistics  in  Italy,  found  only 
a  small  increase  in  that  country.  In  Hol- 
land there  had  been  no  increase  between 
the  years  1898  and  1900. 

Rosenfelt  reports  that  cancer  had  doubled 


during  the  last  twenty-five  years  in  Austria. 
In  20  of  the  States  of  the  German  kingdom, 
in  the  years  between  1897  and  1899,  there  has 
been  an  increase  of  7.2  per  cent.,  and  this 
represents  three  times  as  great  an  increase 
as  the  increase  in  the  population  for  the 
same  time. 

Reiche  (Deut.  med.  Woch.,  1900,  xxvi, 
120)  found  in  Hamburg  only  an  insignifi- 
cant increase  in  cancer  between  the  years 
1872  and  1898.  Loth  (Korrespondenzbl. 
Aerztlverein  und  Thijringen,  No.  12,  1901) 
has  found  an  increase  in  cancer  of  23.8  to 
57.8  to  each  100,000  of  the  population  in 
the  city  of  Erfurt  during  the  last  twenty 
years.  Frief  quite  correctly  questions  the 
accuracy  of  these  statistics.  We  cannot 
deduce  conclusions  from  statistics  of  life- 
insurance  companies,  and  from  certain 
countries  such  as  Austria,  and  from  some 
of  the  States  in  Germany,  or  even  in 
England;  certainly  not  in  the  early  days. 
Frief  has  found  in  the  city  of  Breslau, 
which  has  kept  very  accurate  statistics 
during  the  past  twenty-five  years,  an  in- 
crease of  cancer  during  this  period  of 
only  0.45  per  cent.,  and  that  this  increase  has 
not  changed  during  the  past  nineteen  years. 
Cancer  of  the  breast  and  uterus  has  not  in- 
creased during  this  time,  while  cancer  of  the 
gastrointestinal   tract  has. 

If,  now,  we  turn  to  the  autopsy  table,  sta- 
tistics show  that  from  this  source  cancer  is 
not  increasing  at  the  present  day.  For 
instance,  Riechelman  (Berl.  klin.  Woch., 
1902,  xxxix,  728;  758)  has  found  for  the 
years  1895  to  1900  practically  no  increase  in 
the  number  of  cancer  cases. 


Year.. 

Autopsies. 

Cancer 
cases. 

Per  cent. 

1895  to  1896 

1288 

103 

8 

1896  to  1897 

1130 

125 

11 

1897  to  1898 

1107 

104 

9 

1898  to  1899 

1254 

125 

10 

1899  to  1900 

1310 

118 

9 

1900  to  1901 

1337 

116 

8 

Orth  (quoted  from  Buday,  Second  Inter- 
national Congress  on  Cancer  at  Paris,  1910) 
has  found,  for  Berlin,  during  the  year  1875, 
that  4.9  per  cent,  of  the  number  of  autopsies 
were  cancer  cases.  During  the  year  1885 
there  were  7  per  cent.  During  the  year  1907, 
14.11  were  cancer  cases.    He  concludes  that 
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there  is  a  slight  increase  in  the  death  rate. 
Lex  (quoted  from  Buday,  Second  Inter- 
national Congress  on  Cancer  at  Paris,  1910), 
of  Heidelberg,  found,  during  the  years  1870 
to  1879,  that  6.75  of  the  autopsies  proved 
to  be  cancer,  and  between  the  years  1900 
and  1907  9.13.  Rieck,  of  Munich,  between 
the  years  1854  and  1863,  found  that  7  per 
cent,  of  the  autopsies  were  cancer  cases, 
and  between  the  years  1894  and  1903  12.5 
per  cent.  Steinhaus  (quoted  from  Buday, 
Second  International  Congress  on  Cancer 
at  Paris,  1910),  of  Brussels,  between  the 
years  1888  and  1897,  found  that  8.6  per 
cent,  of  the  autopsies  were  cancer  cases, 
and  between  1898  and  1907  9.07  per  cent. 
Feilchenfeld  (quoted  from  Buday,  Second 
International  Congress  on  Cancer  at  Paris, 
1910,  89,  and  Redlich)  has  found  that  for 
Berlin,  at  the  Urban  Hospital  between 
1895  and  1900,  13.24  cancer  cases,  and  be- 
tween 1900  and  1905  13  per  cent,  of  the 
autopsies  were  cancer  cases.  Buday,  at 
Kolozsvar  Hospital,  found  that,  from  1870 
to  1888,  8  per  cent  of  the  autopsies  proved 
to  be  cancer.  In  1889  to  1905  there  were 
9.91  per  cent. 

Rieck  ("Inaugural  Dissertation,"  Munich, 
1904)  also  gives  the  following  statistics : 
From  1854  to  1902  there  were  25,105  of 
autopsies  performed  in  Berlin.  Of  this 
number,  2410  were  upon  cancer  cases  (9.6 
per  cent.).  Of  these,  885,  or  6.06  per  cent., 
were  upon  male  patients,  and  1524,  or  14.56 
per  cent.,  were  upon  female  patients.  The 
percentage  of  cancer  cases  increased  during 
this  period  from  7  to  12  per  cent. 

Nobiling  ("Statistik  d.  bosartigen  Gesch- 
wiilste  a.  d.  Sektionsmaterial  d.  path.  Institut 
d.  Krankenhauses  Miinchen  in  den  Jahren 
1908,"  Zeitschr.  f.  Krebs.,  1910-11,  x,  286) 
has  given  the  following  table,  comprising 
1371  autopsies  between  the  years  1903  and 
1909.  He  notices  only  a  slight  increase  in 
cancer  cases: — 


Year. 

Carcinoma. 

Sarcoma. 

Male. 

Female. 

Male. 

Female. 

1908 
1909 

40 
40 

71 
61 

4 
6 

5 
4 

Year. 

Deaths. 

Carcinoma. 

Per  cent. 

1903 

394 

51 

12.9 

1904 

396 

54 

13.6 

1905 

441 

62 

14.1 

1906 

432 

76 

17.5 

1907 

493 

100 

20.0 

1908 

643 

111 

17.3 

1909 

728 

101 

14.0 

H.  H.  Janeway.] 

These  statistics,  taken  from  the 
autopsy  table,  cause  some  doubt  to  exist 
as  to  how  real  the  alleged  increase  of 
cancer  is.  Almost  all  of  the  more 
recent  authorities  believe  that,  whatever 
increase  there  is,  is  limited  to  an  in- 
crease of  cancer  of  certain  organs, 
while  there  is  no  increase  in  other 
organs.  Bashford  has  shown  for 
England  that  cancer  of  the  uterus  is 
diminishing  rather  than  increasing, 
while  cancer  of  the  gastrointestinal 
tract  has  increased  slightly.  He  states 
that  for  males  the  main  increase  falls 
on  the  alimentary  tract,  especially  the 
stomach.  The  liver  and  gall-bladder 
show  no  increase.  For  females  the  in- 
crease, although  it  also  falls  mainly 
upon  the  alimentary  tract,  affects  also 
the  breast,  while  the  uterus,  oyary, 
liver,  and  skin  show  no  increase.  The 
accuracy,  therefore,  of  our  data  is  a 
consideration  of  great  importance  in 
estimating  both  the  frequency  and 
yearly  increase  of  cancer. 

ETIOLOGY.  —  The  etiology  of 
cancer  includes  the  consideration  of  a 
number  of  factors,  all  of  which  have 
a  bearing  upon  our  ideas  as  to  its 
causation.  These  will  be  considered 
seriatim  under  the  following  heads : — ■ 

1.  The  occurrence  of  cancer  in  the 
animal  and  plant  kingdoms. 

2.  Its  distribution  according  to  race 
and  country. 

3.  Whether  or  not  there  is  any  pre- 
dilection for  certain  localities  in  the 
same  country  or  city. 

4.  Its  relation  to  sex  and  age. 
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5.  The  frequency  with  which  the 
various  organs  and  tissues  are  affected. 

6.  The  influence  of  heredity  in  its 
incidence. 

7.  The  influence  of  occupation  and 
diet  upon  its  development. 

Cancer  in  Animals.  —  The  close 
similarity  of  animal  cancer  to  human 
cancer  has  been  demonstrated,  and 
certain  important  facts  have  been  de- 
veloped, as  a  result  of  the  cultural 
propagation  of  its  cells  by  a  process 
of  continued  transplantation. 

A  squamous  cell  carcinoma  has  been 
found  in  the  Gasterostens  spinachia, 
and  an  osteosarcoma  has  been  observed 
in  the  operculum  of  a  cod.  Carcinoma 
in  the  thyroid  of  the  trout  is  of  com- 
paratively frequent  occurrence;  since 
the  first  authentic  case  was  discovered 
by  Mr.  Gilruth,  over  2000  additional 
ones  have  been  reported.  Mr.  Small- 
wood,  of  Syracuse  University,  has  de- 
scribed a  carcinoma  of  the  kidney  of 
a  frog,  and  there  have  been  reported 
2  cases  of  carcinoma  of  the  skin  in  the 
frog.  A  carcinoma  of  the  glands  of 
the  skin  of  the  Triton  cristatus  has 
been  reported. 

Plehn  (Second  International  Con- 
gress on  Cancer  at  Paris,  1910)  states 
that  there  are  few  real  tumors  in 
reptiles  or  amphibians.  In  fishes  the 
number  of  growths  of  various  kinds 
is  very  great.  In  reptiles  thus  far 
only  harmless  new  growths  have  been 
described.  The  amphibians  show  a  few 
cases  of  carcinoma,  but  no  connective- 
tissue  growths.  Fishes  present  a  large 
number  of  new  growths  and  any  organ 
may  be  attacked.  In  addition  to  true 
cancer  he  reports  2  cases  of  sarcoma, 
one  of  the  kidney  and  the  other  of  the 
liver.  As  in  higher  animals,  there  is 
every  transition  between  benign  and 
malignant  growths  among  fishes. 


[Jensen  (Second  International  Congress  on 
Cancer  at  Paris,  1910,  243)  has  reported 
tumors  which  he  calls  wurselkroff,  which 
appear  to  depend  upon  a  persistent  and 
abnormal  proliferative  power  of  certain 
cells,  and  not  only  because  of  this  fact, 
but  because  of  its  influence  upon  the 
growth  of  the  beet,  in  which  it  occurs  most 
frequently,  and  also  because  of  its  sus- 
ceptibility to  transplantation,  he  places  the 
growth  as  a  true  tumor.  Smith,  of  our 
own  country,  has  reported  a  similar  tumor 
growing  in  plants  known  as  crown  gall, 
which  he  not  only  believes  to  be  a  true 
tumor,  but  also  to  be  due  to  the  presence 
of  bacteria. 

A  further  description  of  this  interesting 
tumor  in  plants  is  given  by  L.  Hecke  (Wiener 
klin.  Woch.,  1912,  xxv,  229),  who  dis- 
cussed the  significance  of  Smith's  discovery 
as  to  the  causations  of  this  growth  and  its 
relation  to  human  cancer.  He  considers  it 
very  questionable  if  it  justifies  any  conclu- 
sions upon  the  etiology  of  human  cancer. 
H.  H.  Janeway.] 

Peyton  Rous  (Jour.  Amer.  Med. 
Assoc,  1910,  Iv,  1805;  1911,  Ivi,  198 
and  741)  has  described  a  spindle-cell 
sarcoma  growing  in  Plymouth  Rock 
chickens,  and  has  been  able  to  develop 
such  a  degree  of  malignancy  in  this 
tumor  that  it  can  be  transplanted  suc- 
cessfully in  85  per  cent,  of  th©  pure- 
bred Plymouth  Rocks.  A  feature  of 
very  great  significance  in  connection 
with  these  tumors  is  that  they  are 
capable  of  being  transmitted  by  a  cell- 
free  filtrate. 

Among  mammals,  malignant  tumors 
are  found  with  rather  surprising  fre- 
quency; as  might  be  expected,  they 
occur  most  often  among  those  animals 
with  which  we  are  most  familiar,  the 
horse,  dog,  mouse,  and  rat.  One  can- 
not but  believe  that  systematic  search 
would  reveal  a  yet  more  widespread 
distribution  of  cancer  throughout  the 
animal  kingdom.  AVhen  the  Imperial 
Cancer    Research    first    started    its    in- 
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vestigations,  doubt  was  expressed  as  to 
whether  an}-  instances  of  spontaneous 
tumors  would  be  encountered  among 
mice;  since  that  time  up  to  the  time 
of  the  report  1000  cases  of  cancer  have 
been  presented  to  the  laboratory. 

The  identity  of  these  animal  tumors 
with  human  cancer  has  often  been 
questioned. 

Von  Hansemann  is  the  most  impor- 
tant authority  who  denies  that  these 
animal  growths  correspond  to  human 
cancer.  Notwithstanding  his  high 
authority,  we  cannot  agree  with  his 
reasons.  Whether  these  new  growths, 
particularly  those  growing  in  rats  and 
mice,  represent  the  same  pathological 
condition  as  true  human  cancer  is  a 
matter  of  considerable  importance. 

Upon  the  identity  of  the  two  forms 
of  growth  will  depend  not  only  many 
facts  of  prime  importance  in  tumor 
growth,  but  also  our  ideas  of  immunity 
in  cancer  and  of  the  susceptibility  of 
malignant  new  growths  to  a  more  ideal 
method  of  treatment  than  at  present 
exists. 

Apolant  (Berl.  klin.  Woch.,  1912, 
xlix,  495)  has  recently,  very  suc- 
cessfully in  our  own  mind,  answered 
von  Hansemann's  arguments. 

In  almost  every  respect,  though 
there  are  quantitative  differences,  the 
features  of  animal  cancer  answer  to 
our  criteria  for  the  disease  as  it  occurs 
in  the  human  race.  This  includes 
their  histological  structure,  their  in- 
vading characteristics,  their  clinical 
course,  and  finally  their  ability  to 
form  metastases.  The  latter  is,  per- 
haps, the  most  important  of  all. 

Hanau,  as  early  as  1889,  described 
metastases  in  the  lymph-nodes  of  a  rat 
with  a  primary  epithelioma :  this  tumor 
he  successfully  transplanted.  Borrel, 
in    1903,    recorded    pulmonary    metas- 


tases in  a  large  proportion  of  the  mice 
spontaneously  developing  cancer.  Bor- 
rel and  Haaland  described  later  an 
epithelioma  developing  in  the  paw  of 
a  mouse,  and  showed  that  the  metas- 
tases originated  in  minute  emboli,  which 
became  lodged  in  the  branches  of  the 
pulmonary  artery  and  then  grew  back- 
ward. Leon  Michaelis,  who  described 
a  carcinoma  in  a  rat,  recorded  metas- 
tases in  the  transplanted  tumors.  In 
the  transplantable  sarcoma  of  the  rat 
described  by  Flexner  and  Jobling, 
metastases  also  occurred.  Among  the 
tumors  resulting  by  inoculation  from 
the  seventy  spontaneous  primary  tu- 
mors which  have  furnished  the  work- 
ing material  for  the  laboratory  of  the 
Imperial  Cancer  Research  Fund,  50 
per  cent,  have  produced  metastatic 
growths. 

In  the  clinical  course  of  these  tumors 
there  is  a  striking  similarity  to  human 
malignant  growths.  This  is  noted  in  the 
character  of  the  tumor  elements,  in  their 
rapidity  of  growth,  and  in  their  invad- 
ing characteristics.  It  is  also  shown 
by  the  large  size  which  they  attain,  the 
frequent  recurrence  after  operation, 
and  the  rapidity  with  which  recurrence 
is  likely  to  follow  after  the  first  opera- 
tion, as  compared  to  the  rather  long 
period  of  quiescence  succeeding  a  sec- 
ond operation. 

The  employment  of  these  tumors  in 
various  modes  of  experimentation  has 
furnished  a  new  series  of  facts  which 
are  applicable  to  the  problems  of  hu- 
man cancer.  Among  the  most  inter- 
esting of  these  are  the  conditions  under 
which  these  tumors  can  be  transplanted 
into  other  animals.  These  conditions 
concern  the  age  and  the  adaptability 
of  the  inoculated  animals,  the  quantity 
and  degree  of  comminution  of  the  ma- 
terial used   for  inoculation,   and,  what 
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is  most  important,  the  particular  period 
of  growth  in  which  the  tumor  may  be 
at  the  time  of  inoculation.  Regarding 
the  age  of  the  inoculated  animals,  in 
general,  younger  mice  are  more  sus- 
ceptible to  successful  implantation  than 
older  ones :  but  there  is  also  noticed, 
aside  from  youth,  a  tendency  for  the 
tumor  tissue  to  adapt  itself  more  read- 
ily to  animals  of  approximately  the 
same  age  as  those  from  which  the  tis- 
sue  for  transplantation  is  taken. 

Tumors  are  much  more  readily  trans- 
planted into  native  mice  than  into  mice 
from  other  countries.  On  the  other 
hand,  after  a  tumor  has  been  growing 
for  a  longer  or  shorter  time  in  a  mouse 
of  a  foreign  country,  it  loses  its  ability 
to  again  grow  so  well  in  a  mouse  from 
the  same  country  as  that  to  which  the 
original  host  of  the  tumor  belonged. 
Adaptability,  therefore,  is  a  very  im- 
portant characteristic  of  cancer  cells. 

The  subdivision  or  comminution  of 
the  material  used  for  transplantation 
greatly  affects  the  chances  of  successful 
inoculation.  The  method  adopted  by 
the  laboratory  of  the  Imperial  Cancer 
Research  Fund  is  more  successful 
than  other  methods  utilized.  In  this 
laboratory  the  cancer  material  is  divided 
by  a  specially  constructed  hashing  ma- 
chine devised  by  Haaland,  and  certain 
definite  amounts  of  the  tissue  thus  cut 
are  injected  subcutaneously,  without 
dilution.  This  method  is  more  success- 
ful than  when  larger  pieces  are  im- 
planted, or  when  the  cancerous  tissue 
is  ground  up  in  a  mortar,  and  it  also 
permits  of  more  accurate  dosage. 

In  a  particular  form  of  tumor  in 
mice  (hemorrhagic  tumors),  which 
Ehrlich  succeeded  in  transplanting  suc- 
cessfully only  once  in  500  times,  Gierke, 
of  the  London  laboratory,  has  been  able 
to   inoculate   easily;    in   one   series   he 


obtained  even  100  per  cent,  of  suc- 
cesses. Of  the  total  number  of  spon- 
taneous tumors,  Ehrlich  has  succeeded 
in  transplanting  only  14  per  cent., 
whereas  80  per  cent,  have  been  propa- 
gated by  the  workers  in  Bashford's 
laboratory.  Animal  tumors,  at  least  in 
the  form  of  carcinoma  in  mice,  show 
great  fluctuations  in  the  percentages 
of  successful  inoculations  during  con- 
secutive transplantations.  The  fluc- 
tuations occur  periodically  in  wave-like 
curves,  and  corresponding  with  them 
are  similar  fluctuations  in  the  rapidity 
of  growth  of  the  tumor. 

Such  fluctuations  in  malignancy 
strongly  suggest  accompanying  biolog- 
ical alterations  of  the  tumor-cells  dur- 
ing successive  transplantations;  exten- 
sive changes  of  this  kind  have  been 
shown  to  occur  by  Murray  in  certain 
epithelial  cancers  of  mice.  These  can- 
cers will  so  change  their  morphology 
that  at  one  time  they  conform  to  an 
adenomatous  type,  and  at  another  time 
present  the  appearance  of  epithelial 
tumors,  associated  with  excessive  kera- 
tinization,  and  yet  again  acquire  adeno- 
matous  characteristics. 

The  most  interesting  change  of  all 
which  carcinoma  in  mice  undergoes  is 
a  transition  into  sarcoma.  This,  how- 
ever, cannot  be  spoken  of  as  a  meta- 
plasia of  the  epithelial  cells ;  it  is  rather 
a  replacement  of  one  form  of  tumor 
by  another,  which  spontaneously  de- 
velops from  the  transplanted  stroma. 
This  has  been  proved  by  microscopic 
examinations  made  at  intervals  of 
eighteen  to  forty-eight  hours  after 
transplantation.  In  the  process  of 
transition  of  carcinoma  into  sarcoma 
there  is  first  formed  a  mixed  tumor, 
and  in  the  development  of  such  a 
growth  the  cells  of  the  transplanted 
connective-tissue  stroma  no  longer  de- 


CANCER    (JANEWAY). 


741 


generate,  but  begin  to  proliferate  and 
show  numerous  mitoses,  even  within 
twenty-four  hours  after  transplantation. 
Many  attempts  have  been  made  to 
transplant  these  tumors  into  human 
beings,  and,  with  three  or  four  claimed 
exceptions,  these  attempts  have  univer- 
sall}'  failed.  Of  400  attempts  made  by 
Sticker  (Zeitschr.  f.  Krebsforsch.,  1908- 
09,  vii,  55)  to  inoculate  human  cancer 
into  mice  and  rats  no  case  was  success- 
ful. Metchnikoff  has  never  succeeded 
in  inoculating  human  cancer  into  apes. 
It  is  also  impossible  to  inoculate  the 
animal  tumors  into  animals  of  different 
species.  Salivary  tumors  of  a  Japanese 
mouse  cannot  be  transplanted  into  a 
white  mouse.  Jensen  has  trans- 
planted a  tumor  of  a  white  mouse  into 
a  house  mouse,  but  did  not  succeed  in 
transplanting  it  into  a  field  mouse. 
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GEOGRAPHICAL    DISTRIBUTION. 
— Concerning  the  geographical  distribu- 
tion of  cancer,  tables  have  already  been 
given  in  discussing  its  frequency.     We 
have  seen  that  the  accuracy  with  which 
these     statistics     have    been     collected 
materially    affects    our    ideas    of    the 
relative  frequency  of  cancer  not  only 
in  diff'erent  countries,  but  also  in  dif- 
ferent races  in  the  same  country. 

Another  factor  which  accounts  for 
the  greater  frequency  of  cancer  in 
England,  Germany,  and  the  United 
States  in  later  years  as  compared  with 
very  much  earlier  periods  is  the  steadily 
increasing  average  length  of  life.  Can- 
cer is  a  disease  which  belongs  peculiarly 
to  the  later  years  of  life,  and,  for  this 
reason,  more  individuals  are  permitted 
to  develop  cancer  because  there  are 
more  living-  at  the  cancer  age  than 
there  were  some  years  ago.  All  the 
above  considerations  explain  in  a 
good  measure  the  prevalent  idea  that 
cancer  is  infrequent  in  Japan,  China, 
India,  and  very  rare  among  uncivi- 
lized races.  We  learn,  however,  that, 
out  of  a  total  of  959,126  deaths  oc- 
curring in  Japan  for  the  year  1901, 
24,598  were  due  to  malignant  new 
growths.  The  population  of  Japan 
for  that  year  was  45,227,404,  and  the 
crude  death  rate  from  cancer  was, 
therefore,  0.056  per  cent,;  between 
the  years  1899  to  1903  it  was  0.049 
per  cent.  By  these  figures,  therefore, 
cancer  would  appear  to  be  more  fre- 
quent in  Japan  than  in  Spain,  Servia, 
or  Hungary,  and  only  one-half  as  fre- 
quent as  in  England,  and,  if  allowance 
is  made  for  variation  in  the  reliability, 
of  the  records  of  these  countries,  it  is 
probably  as  frequent  as  in  England. 
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The  statistics  for  Japan  were  col- 
lected by  Baelz,  at  the  suggestion  of 
the  workers  of  the  Imperial  Cancer 
Research  Fund,  and  are  all  the  more 
remarkable  when  considered  in  con- 
nection with  the  remark  of  Baelz  at 
the  time  the  investigation  was  re- 
quested. He  stated  at  that  time 
"without  doubt  cancer  is  much  rarer 
in  Japan  than  in  Europe,  and  the 
correctness  of  this  opinion  is  demon- 
strated by  the  relatively  large  number 
of  cases  which  occur  among  the  small 
number  of  European  inhabitants  in 
Japan,  as  contrasted  with  the  rarity 
with  which  the  disease  is  observed 
among  the  natives  themselves." 

In  India,  out  of  a  population  of 
300,000,000,  with  all  the  inaccuracies 
that  exist  in  the  collection  of  vital 
statistics  (and  recognizing  the  com- 
paratively small  proportion  of  the 
population,  especially  among  women, 
who  seek  treatment  at  the  European 
hospitals  in  that  countr\^),  over  2000 
cases  of  cancer  have  been  reported 
during  the  three  years  preceding  1908. 
Dr.  Keatinage  reports  297  cases 
treated  in  the  government  hospitals 
during  this  time.  Cancer  has  been 
found  among  the  natives  of  tropical 
Africa,  and  in  the  various  Fiji 
Islands.  In  judging,  however,  of  the 
relative  infrequency  of  cancer  in  un- 
civilized countries  one  must  take  into 
consideration  the  shorter  duration  of 
life  in  these  regions.  Pitchiford  states, 
on  behalf  of  the  Natal  Cancer  Re- 
search Committee,  that  only  13.7  per 
cent,  of  the  natives  in  Natal  reach  the 
age  of  40  years,  while  in  England  and 
Wales  25.7  per  cent,  of  the  population 
are  40  years  old  or  over. 

Most  authorities  believe  that  cancer 
occurs  more  frequently  in  the  higher 
classes  of  society  than  in  the  lower. 


In  fact,  statistics  from  civilized  nations 
and  from  the  higher  walks  of  life  show 
that  such  is  the  case.  Possibly  it  may 
be  that  such  statistics  are  more  accurate 
for  the  higher  classes  of  society  and 
the  difference  indicated  only  apparent. 
In  this  country  cancer  appears  to  be 
much  more  infrequent  among  negroes 
and  Indians  than  among  the  white 
population.  In  Virginia,  South  Caro- 
lina, North  Carolina,  and  also  Georgia, 
the  following  table  arranged  by  I.  Levin 
(Zeitschr.  f.  Krebsforschung,  1910,  ix, 
422)  illustrates  the  ratio: — 


Virginia : 

White 

1,190,000 

397 

]  in  3,000 

Negro 

660,000 

136 

1    "   5,000 

South  Carolina  : 

White 

560,000 

147 

1   "   4,000 

Negro 

780,000 

144 

1   "  5,500 

North  Carolina : 

White 

1,250,000 

326 

1   "   4,000 

Negro 

630,000 

84 

1   "    7,500 

Georgia  : 

White 

1,200,000 

290 

1    "  4,000 

Negro 

1,000,000 

161 

1   "   6,000 

[McConnell  (Zeitschr.  f.  Krebsforschung, 
1908-09,  vii,  238)  has  given  the  following 
table,  comprising  17,286  cases  and  showing 
the  location  of  cancer  in  the  two  races: — 


Organ. 

White. 

Colored. 

Male. 

Female. 

Male. 

Female. 

Abdomen 

Bladder  

Brain 

Breast 

Extremities  . . 
Eve 

463 
125 
12 
36 
33 
12 
48 

521 
40 
55 

720 
30 

477 

"26 

271 

2140 

7 

1223 

631 
49 
14 
1256 
25 
6 
51 

255 

47 

11 

1024 

40 

133 
76 

279 
1964 

2i64 
2500 

8 
4 
1 
2 
3 

1 

10 
1 

22 
1 

10 

9 

55 

1 

*27 

5 
2 

50 
1 

Genitals 

Head,  face, 

neck 

Kidney 

Larynx 

Liver 

1 

5 
2 

18 

Lung 

Mouth, tongue, 

neck 

Ovaries 

Penis     

2 

6 

4 

Rectum 

Stomach 

Testicles 

Uterus  

Undetermined 

15 
61 

127 
84 
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Levin  (Zcitschr.  f.  Krcbsfdrcluins-,  1910, 
ix,  422)  has  shown  the  great  rarity  of  can- 
cer among  the  American  Indians.  Among 
the  popnhition  of  155,455  Indians  there  were 
collected  only  29  cases  of  cancer,  which  oc- 
curred between  the  ages  of  35  and  59  years. 
The  rarity  of  cancer  among  the  Indians  can- 
not be  accounted  for  by  the  age  factor. 
Statistics  show  that  the  average  life  of  the 
Indian  is  much  longer  than  that  of  the  white 
man.  Between  the  ages  of  6  and  89  years 
there  were  in  the  United  States,  per  1000  of 
the  general  Indian  population,  207.81  In- 
dians, against  219.12  white  individuals. 
Between  the  age  of  95  and  99  years  there 
were  67.93  Indians,  as  against  65.28  whites, 
per  1000  of  the  total  population,  and  537 
Indians  per  1,000,000,  as  against  51  whites, 
Over  100  years  of  a.ge. 

In  contrast  to  cancer,  tuberculosis  and  dis- 
eases of  the  digestive  tract  are  very  frequent 
among  the  Indians,  while,  on  the  other  hand, 
worry  is  almost  unknown  among  them. 
H.  H.  Janeway.] 

By  actual  statistics  cancer  is  very  in- 
frequent in  Africa  and  the  South  Sea 
Islands,  and  among  the  aborigines  of 
Australia.  How^ever,  the  inaccuracy  of 
the  statistics,  discussed  on  another 
page,  may  account  for  its  rarity  in 
these  countries. 

Rayburn  states  that  cancer  is  un- 
known in  Buenos  Ayres,  yet  in  the 
southern  portion  of  the  Philippine 
Islands  cases  have  been  reported.  In 
Bobol,  in  1902,  11  cases  of  cancer  have 
been  reported.  Also  cases  have  been 
reported  in  Sibutu,  in  the  extreme 
southern  island  of  the  Philippines. 
The  northern  end  of  this  island  is 
twenty  miles  from  North  Borneo.  In 
the  year  1902,  301  cases  of  cancer  were 
reported  from  the  whole  Philippines. 
These  cases  came  from  every  province 
with  the  exception  of  three.  All  told 
there  were  329,671  deaths  during  the 
same  year  from  all  causes  in  the  Philip- 
pine Islands,  but  Dudley  ("Cancer  in 
the  Philippines,"  Jour.  Amer.  Med. 
^A^ssoc.,    1,    1908,    1663,    from    whom 


these  figures  are  quoted,  states  that 
the  number  of  deaths  from  cancer 
could  be  multiplied  by  100,  and  on  this 
assumption  he  believes  that  cancer  is 
more  frequent  in  the  Philippines  than 
in  the  United  States.  Both  of  these 
nations  live  principally  upon  a  vegeta- 
rian diet.  The  Filipino  is  not  a  vegeta- 
rian by  choice,  but  by  necessity.  He 
lives  almost  exclusively  on  rice  and 
starchy  tubers,  varied  with  a  little  fish 
or  other  sea  food.  The  vast  majority 
never  taste  meat,  and,  if,  therefore, 
cancer  is  more  frequent  in  the  Philip- 
pines, a  vegetarian  diet  cannot  be  con- 
sidered a  reason  for  the  apparent 
immunity  of  cancer  among  the  southern, 
vmcivilized  races. 

Very  little  evidence  exists  that  cancer 
originates  with  special  frequency  in 
certain  localities  or  houses.  The  sup- 
position, however,  that  it  does  has  given 
rise  to  the  term  cancer  district  or 
cancer  house. 

[A  very  striking  illustration  of  this  char- 
acter has  been  furnished  by  Anton  Sticker. 
He  gives  information  concerning  a  town 
whose  name  he  is  not  permitted  to  give.  He 
states  that  in  this  town  there  occurred,  in 
the  years  1825  to  1865,  10  cases  of  cancer. 
All  these  occurred  in  two  houses  in  a  certain 
low  street  where  most  of  the  houses  had 
damp  cellars.  During  the  next  ten  years 
there  were  4  cases,  2  of  which  were  on  the 
same  street.  During  the  next  ten  years  7 
cancer  cases  occurred  in  the  same  town,  5  of 
which  were  on  the  same  street;  in  the  fol- 
lowing ten  years  there  were  10  cases,  7  of 
which  were  upon  this  same  street,  and  in  the 
year  1895  21  cases  occurred  on  this  street  and 
only  8  cases  in  the  rest  of  the  town.  From 
1895  to  1905  25  cases  occurred,  16  of  which 
were  on  this  street.    H.  H.  Janeway.] 

It  has  also  been  shown  by  Hislop 
(Brit.  Med.  Jour.,  1909,  2,  1223)  that 
in  New  Zealand,  where  cancer  has  in- 
creased during  the  last  ten  years,  the 
disease  occurs  more  frequently  accord- 
ing to  certain  climates  of  rather  defi- 
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nitely  described  regions,  but  it  could  not 
be  demonstrated  to  depend  in  any  way 
upon  diet  or  manner  of  life. 

It  must  be  quite  evident,  therefore, 
that  cancer  occurs  among  all  races, 
and  also  that  it  shows  no  predilection 
for  one  race,  or  for  any  special  locali- 
ties upon  the  globe.  It  is  true  that 
epidemics  have  been  reported,  par- 
ticularly along  certain  rivers,  but  in 
the  face  of  the  above  facts  little  im- 
portance can  be  attributed  to  them. 

Bibliography. — Report  of  the  Com- 
mittee on  Cancer  of  the  Uterus,  Jour. 
Amer.  Med.  Assoc,  1906,  xlvii, 
1867;  Bashford:  Third  Scientific  Re- 
port of  the  Imperial  Cancer  Research 
Fund,  1908,  Introduction  XI ;  Prinzing : 
Medizinische  Statistilc,  Fisher,  Jena, 
1906;  Baelz :  Ueber  Vorkommen  des 
carcinomas  in  Japan,  Verhandl.  des 
Komites  fur  Krebsforschung,  1900- 
1902;  Correspondence  relating  to 
Cancer  Research  (Colonies),  Wyman  & 
Sons,  Felter  Lane,  London;  London 
Blue  Book  and  White  Papers,  1905- 
1908;  Abramowski:  Zur  Frage  epi- 
demischen  Vorkommens  von  Krebs, 
Zeitsch.  f.  Krebsforsch.,  1907-08,  vi, 
394. 

Distribution  in  the  Body. — Of  con- 
siderable importance  from  the  etiologi- 
cal standpoint  is  the  frequency  with 
which  cancer  attacks  the  various  tis- 
sues or  organs  of  the  body,  that  is,  its 
distribution  within  the  body  itself,  and, 
inasmuch  as  this  phase  of  the  subject 
is  so  intimately  connected  with  the  rel- 
ative frequency  of  cancer  in  the  two 
sexes,  many  of  the  tables  designating 
both  the  sex  as  well  as  the  portion  of 
the  body  affected,  it  will  be  convenient 
to  discuss  both  these  factors  together. 

Cancer  is  unquestionably  far  more 
frequent  among  women  than  among 
men.  This  fact  is  to  be  attributed  to 
the  large  number  o£  cancers  which 
occur  among  women  in  the  uterus  and 


breast.  There  are  no  corresponding 
organs  among  men  similarly  attacked. 
The  large  number  of  cancers  of  the 
stomach  help  to  swell  the  male  propor- 
tion, but  by  no  means  in  a  manner 
peculiar  to  men. 

Buday   (Second   International   Congress 
on   Cancer  at  Paris,   1910,  p.  89)    has  ar-^. 
ranged    the   following   table,    which   illus- 
trates   the    greater    frequency    of    cancer 
among  women  in  all  countries: — 

Cases  Cases 

among  among 

•women.  men. 

United  States . . .  1900         171 . 0  to  every  100 

Sweden 1890-98    153.8"  "       " 

England 1901-05    147.0"  " 

Italy 1904         127.8"  " 

Hungary 1901-04   124.7"  " 

Germany 1907         123.0"  " 

Austria 1895-98   121.0"  " 

Switzerland 1901-06  100.2"  " 

For  the  United  States  McConnell  (Zeitschr. 
f.  Krebsforschung,  Bd.  vii,  1908-09,  238) 
gives  the  following  table  illustrating  the 
relative  frequency  of  cancer  in  the  various 
organs  of  the  body  in  percentages  for 
every  1000  deaths  from  cancer: — 


F. 

M. 

Total. 

Abdomen 

76.9 
6.2 
1.7 
157.8 
0.7 
6.3 

31.1 
1.3 
2.1 
5.1 

16.8 
9.7 

92.4 

25.0 
2.6 
7.5 
2.4 
9.6 
104.2 

10.8 
3.7 
6.1 

95.5 

3.9 

59.9 

430.6 

1.6 

3.3 

82  8 

Bladder 

12.5 

Brain 

2.0 

Breast 

Eye 

1.3 

Genitals 

Head,  face,  neck 

Larynx 

59.2 
4.9 

Lower  extremities 

Lunsfs 

2.7 
5.S 

Mouth,  tongue,  throat.. . 
Ovaries 

46.8 

Penis 

Rectum 

35.5 

244.7 

42.9 

Stomach 

315.6 

Testicle    

Upper  extremities 

Uterus 

1.1 
276.8 

1.9 

The  following  table  shows  the  frequency 
with  which  some  of  the  more  important 
organs  are  attacked  in  the  two  sexes,  ar- 
ranged in  the  order  of  frequency  with  which 
cancer  occurs  in  them.  Undoubtedly  the 
majority  of  the  cancers  of  the  liver  are 
secondary  growths.  Primary  cancer  of  the 
liver  is  comparatively  infrequent:—' 
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Male. 

Stomach    430.6 

Liver    145.6 

Head,   face,  and  neck    104.2 

Mouth,  tongue,  and  neck   95.5 

Lower    body    92.4 

Rectum    ....: 54.9 

Female. 

Uterus    276.2 

Stomach    244.7 

Breast 157.8 

Liver    125.9 

Lower    body    76.9 

Rectum    35.5 


The  following  statistics  given  by  Redlich 
(Zeitschr.  f.  Krebsforschung,  1907,  vii, 
261),  Feidchenfeld  (L  D.,  Leipzig,  1901). 
and  Reichelmann  (L  D.,  Rostock,  1902) 
afford  a  more  accurate  estimation  of  the 
true  distribution  of  cancer  within  the  body, 
as  it  is  based  upon  autopsy  material.  It 
shows  the  total  number  of  cancer  cases 
for  each  organ  coming  to  autopsy  within  a 
certain  definite  time  and  the  percentage 
which  this  number  is  of  the  whole: — 


Organ. 


Stomach 176 


Intestines 

Rectum 

Large  gut 

Intestinal 

Esophagus 

Gall-passage 

Gall-bladder 

Gall-ducts 

Bladder  and  ducts 

Lung 

Uterus 

Uterus  and  vagina 

Ovaries 

Other  genital  organs. . 

Vagina 

Vulva  and  vagina 

Parovarium 

Breast 

Pharynx 

Pancreas  

Kidney 

Skin,  esp.  face 

Liver 

Bladder  

Lip 

Thyroid 

Prostate 

Nose,  pharyngonasal. , 

Penis 

Lower  jaw  

Tongue  

Larynx 

Trachea  

Ureter 

Questionable 


Redlich. 


59 

31 

25 

3 

55 
33 
22 

7 

4 
31 
301 

7  I 

4J 
2 
1 
1 

27 

11 
9 
8 
7 
5 
4 
3 
3 
2 
2 
1 
1 
1 
1 
1 
1 
3 


35.5 
11.9 
6.3 
5.0 
0.6 
11.1 
6.6 
4.4 
1.4 
0.8 
6.3 
6.0"" 
1.4 
2.2 
2.8. 
0.4 
0.2 
0.2 


Feidchenfeld. 


16.4 


165 
56 
27 
23 

6 
58 
26 
21 

4 

1 
22 
451 

^l 
12  1 

11 J 

7 

4 


75 


32.5 

11.0 
5.3 
4.3 
1.2 

11.4 
5.1 
4.1 
0.8 
0.2 
4.3 
8.91 
1.4 
2.4 
2.2 
1.4 
0.8 


Riechelmann. 


M4.9 


288 
59 
26 
26 

7 

n 

47 
39 


105 


40.5 
8.3 
3.65 
3.65 
1.0 

10.8 
6.6 
6.5 
1.1 

3.8 
12.1 

1.9 
0.7 


14.7 


5.4 

32 

2,2 

4 

1.8 

13 

1.6 

4 

1.4 

4 

1.0 

7 

0.8 

7 

0.6 

1 

0.6 

1 

0.4 

2 

0.4 

0.2 

1 

0.2 

0.2 

6 

0.2 

3 

0.2 

2 

0.2 

0.6 

3 

6.3 

30 

4.2 

0.8 

4 

0.6 

2.6 

19 

2.6 

0.8 

2 

0.3 

0.8 

8 

1.1 

1.4 

3 

0.4 

1.4 

6 

0.8 

0.2 

0.2 

S 

0.7 

0.4 

2 

0.3 

0.2 

2 

0.3 

1 

0.15 

1.2 

7 

0.9 

0.6    ' 

7 

0.9 

0.2 

0.6 

2 

0.3 

The  same  table  arranged  according  to  the   frequency  among  the  two  sexes  is  shown 
below  and  on  following  page. 


Male. 

Female. 

Total. 

Redlich        

283 
253 
362 

213 
254 
349 

496 

507 

711 

746 
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Redllch. 
Male.               Female. 

Feidchenfeld. 
Male.               Female. 

Riechelmann. 
Male.             Female. 

Stomach 

Esophagus 

113 

49 

26 

19 

12 

11 

10 

7 

6 

5 

4 

3 

2 

2 

2 

2 

1 

1 

1 

1 

1 

1 

1 

3 

39.9 

17.3 
9.2 
6.7 
4.2 
3.9 
3.5 
2.5 
2.1 
1.7 
1.4 
1.1 
0.7 
0.7 
0.7 
0.7 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
1.1 

63 
6 
5 

12 
13 

23 
2 
2 
2 

2 

1 
1 

2 
26 

3 

29.6 
2.8 
2.3 
5.6 

6.1 

10.8 
0.9 
0.9 
0.9 

0.9 

0.47 
0.47 

0.9 
12.2 

0.56 

101 

54 
20 
13 

11 
3 
3 

7 

3 
5 
5 
2 
1 
1 

3 
3 
1 

5 
3 
2 

39.9 

21.3 
7.9 
5.1 
4.3 
1.2 
1.2 
2.8 

1.2 
2.0 
2.2 

0.8 
0.4 
0.4 

1.2 
1.2 

0.4 

2.0 
1.2 
0.8 

69 

4 
2 

14 

11 

23 
6 

4 

1 
2 

3 

32 

11 

25.2 

1.6 

0.8 
5.5 
4.3 

9.1 
2.4 

1.6 

0.4 
0.8 

1.2 

12.6 

4.4 

169 
72 

21 

18 

13 

2 

14 
11 
2 
6 
3 
1 
2 
1 

2 
2 
2 

1 
4 
7 
1 

46.6 

20-0 

5.9 

5.1 

3.7 
0.6 
3.9 
3.1 
0.6 
1.7 
0.8 
0.3 
0.6 
0.3 

0.6 
0.6 
0.6 

0.3 
1.2 
2.0 
0.3 

119 

5 

6 

8 

13 

33 
8 

2 
2 

4 
4 

2 

29 

5 
1 

34.1 
1.4 

Lungs  

1.8 

Rectum 

2.3 

S.  intestine 

3.9 

Pharynx 

Gall-passage 

Pancreas  

Kidney 

Skin 

9.5 
2.3 

Bladder 

0.6 

Liver 

0.6 

Prostate  

Thyroid 

12 

Hip 

1.2 

Nose-space 

Duodenum 

0.6 

Breast  

8.3 

Penis  

Vagina  and  vulva  . . . 
Lower  jaw 

L4 

Tongue 

Larvnx , 

Questionable 

0.3 

Influence  of  Age. — Cancer  shows  a 
very  definite  predilection  for  certain 
ages.  The  majority  of  cases  of  cancer 
occur  between  50  and  60  years  of  age. 
The  following  table  gives  the  average 
age  for  the  development  of  cancer  in 
the  countries  mentioned: — 

Years. 

Holland  60.5 

Denmark  59 

Sweden    57 

Germany   52.5 

United  States  52.2 

France   50 

Austria    48 

Japan    .- 47 

Hungary   46.5 

Portugal   \ 37 

Redlich    gives    the    average    age    for 
men  as  56.4  and  women  55.5.    He  gives 
the  following  table  for  367  cases : — 
Female.    Male.     Total. 

10  to   20   1  1 

21  "    30  4  6  10 

31  "    40   18        18  36 

41  "    50  93        59        152 

61  "    70   76        43        119 

71  "    80   22        26         48 

81  "  100   1        . .  1 

367 


Cancer  is  very  rare  among  children, 
yet  Phillips  and  Lindermann  (Zeitschr. 
f.  Krebsforschung,  1908-09,  vii,  682) 
have  given  statistics  of  a  considerable 
number  of  cases  in  early  childhood. 
Phillips  reported  5  cases  of  epithelioma 
of  the  skin  in  children  from  8  to  12 
years  of  age,  aside  from  numerous 
other  cases  of  new  growths  of  the 
lymphatic  glands  in  which  it  was  im- 
possible to  distinguish  between  car- 
cinoma and  sarcoma. 

Carcinoma  of  the  lung  has  been 
reported  in  a  boy  5^^  years  of  age. 
Epithelioma  of  the  larynx  has  been 
reported  in  a  child  10  years  of  age. 
There  have  been  reported  22  cases  of 
medullary  cancer  of  bones  in  children 
from  8  months  to  15  years  of  age;  5 
true  cases  of  carcinoma  of  the  adrenals 
in  children  from  11  months  to  12  years 
of  age. 

Pancreatic  sarcoma  has  been  reported 
in  3  children  6  months,  2  years,  and  13 
years  of  age.    There  have  been  reported 
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11  cases  of  carcinoma  of  the  liver  in 
children  hetween  the  ages  of  1  year  and 

14  years.  No  case  of  cancer  of  the 
esophagus  has  ever  been  reported  in 
children.  Cancer  of  the  stomach  has 
boon  reported  in  a  child  5  weeks  old,  in 
a  girl  13  years  old,  and  in  a  boy  14 
years  old.  Primary  cancer  of  the  intes- 
tinal canal  is  the  most  frequent  form  of 
cancer  in  children.  There  have  been 
reported  ?)7  cases,  of  which  26  are  cer- 
tain. The  age  of  these  vary  between 
XVi  to  15  years.  The  majority  have 
been  between  12  and  15  years  of  age. 
At  least  11  cases  of  cancer  of  the 
rectum  have  been  reported  in  children 
between  11  and  IS  years  of  age.  Cancer 
of  the  kidney  is  most  frequent  in 
early  childhood;  besides  various  forms 
of  medullary  sarcoma  there  occur 
adenocarcinoma,  alveolar  carcinoma, 
and  hypernephroma.  But  if  the  sharp- 
est criticism  is  applied  there  is  only  1 
case  in  which  the  diagnosis  is  posi- 
tive; this  is  one  of  Perthe's  cases,  in 
a  boy  9  years  of  age  who  had  a 
true  adenocarcinoma  of  the  kidney. 
Twenty-one  cases  of  cancer  of  the 
ovary  in  children  have  been  reported ; 
the  ages  have  varied  between  11  and 

15  years.  All  told  Phillips  has  re- 
ported 390  cases,  and  states  that  87 
of  these  stood  a  severe  diagnostic  test. 
Epithelial  cancer  occurs  but  rarely  in 
childhood.  Its  greatest  frequency  is 
at  puberty,  and  the  organs  most  af- 
fected are  the  skin,  intestinal  tract,  and 
ovaries.  There  appears  to  be  no  essen- 
tial predilection  for  cancer  occurring  in 
childhood  for  one  sex  more  than  for 
the  other. 

Hereditary  Influences. — Much  dis- 
cussion has  been  indulged  in  upon  the 
part  played  by  hereditary  influences  in 
the  development  of  cancer. 

Cullen   has    reported   cancer   of   the 


uterus  occurring  in  three  sisters,  and 
believes  that  hereditary  influences  bear 
an  important  part  in  the  etiology  of 
such  cases.  Paget  maintains  that 
cancer  more  frequently  occurs  in  the 
antecedents  of  cancer  patients  than  in 
others.  Among  2389  women  with 
cancer  reported  by  Pierson  from  the 
Middlesex  Hospital  in  London,  359 
had  family  histories  of  cancer,  while 
of  the  antecedents  of  753  non-cancer 
cases  only  120  were  affected  with  can- 
cer. This  shows  that  cancer  seems  to 
be  no  more  frequent  in  the  families  of 
patients  with  cancer  than  among 
those  without  it.  Guillot  has  found 
a  history  of  cancer  in  11  per  cent,  of 
antecedents  of  non-cancerous  patients 
and  in  17.4  per  cent,  of  the  ante- 
cedents of  cancer  patients,  and  he 
estimates  that  the  incidence  of  cancer  j 
in  the  parents  of  non-cancer  cases  is 
16  per  cent.,  as  against  17  per  cent,  of 
the  parents  of  cancer  patients. 

The  famous  case  of  Madam  Z.,  re- 
ported by  LeDoux  Lebarde,  furnishes 
striking  support  to  believers  in  the  in- 
fluence of  hereditary  factors  in  causa- 
tion of  cancer.  There  were  15  of  the 
descendants  of  this  woman  who  had 
cancer  out  of  26  offspring,  1  of  7  males 
and  14  of  19  females. 

[It  is  a  well-known  fact  that  the  offspring 
of  certain  gray  stallions  develop  melanosar- 
coma  with  especial  frequency.  Xeroderma 
pigmentosum  is  prone  to  occur  in  members 
of  the  same  family. 

Tyzzier  (Jour.  Amer.  Med.  Assoc,  1910, 
Iv,  1535,  and  Jour.  Med.  Res.,  1907,  xvii, 
155)  has  shown  that,  of  the  offspring  of  a 
certain  female  mouse  with  a  tumor  of 
the  lung,  65  attained  the  age  of  6  months, 
and,  of  these  65  mice,  20,  or  32  per  cent., 
presented  tumors,  17  of  the  same  type  as 
the  parent. 

Bashford  (Lancet,  Nov.  21,  1908)  has 
shown  that  among  human  beings  in  Eng- 
land there  is  no  conclusive  evidence  that 
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heredity  plays  a  part  in  the  causation  of 
cancer. 

Among  men  aged  over  35,  cancer  oc- 
curs in  1  out  of  11.  Among  women 
over  this  age,  1  out  of  8  dies  of  the  disease. 
Therefore,  few  families  escape,  and  it  is 
difficult  to  form  a  correct  idea  as  to  heredi- 
tary influences.  Of  2932  cases  reported  by 
Bashford  only  669  were  available  for  statis- 
tics from  the  hereditary  standpoint;  358  of 
the  latter  were  without  relatives  who  had 
had  cancer,  while  311  had  such  relatives. 
These  311  individuals  had  359  relatives 
who  had  cancer,  and  among  the  359  rela- 
tives there  were  58  fathers  and  114 
mothers;  58  bear  a  ratio  of  1:  11.5  to  669, 
or  the  total  number  of  cases  available  for 
hereditary  statistics,  and  114  bear  the 
ratio  of  1:6.  These  ratios  correspond  to 
the  normal  frequency  of  cancer. 

In  the  "Fourth  Scientific  Report  of  the 
Imperial  Cancer  Research  Fund,"  Bashford 
states: — 

"Precise  evidence  is  advanced  of  the 
existence  of  a  hereditary  predisposition  to  the 
development  of  spontaneous  cancer."  "It 
is  apparently  of  the  nature  of  the  predis- 
position of  certain  tissues  to  pass  into 
cancerous  proliferation,  and  is  not  effect- 
ive by  determining  an  increased  suit- 
ability of  the  animals  primarily  affected 
for  the  growth  of  cancer,  as  has  been 
tested  by  transplantation."  "While  at 
present  it  is  not  possible  to  explain  how  the 
hereditary  liability  to  the  development  of 
spontaneous  cancer  is  transmitted,  it  can  be 
assured  with  certainty  that  it  does  not  con- 
sist in  the  inheritance  of  a  soil  more  suit- 
able for  the  growth  in  general."  "It  can 
only  be  inferred  with  some  probability 
that  it  is  a  local  or  circumscribed  tissue 
predisposition,  in  virtue  of  which  the 
mammary  tissue  is  prone  to  pass  from 
mere  proliferative  reaction  into  continuous 
or  cancerous  proliferation." 

"There  is  a  considerable  amount  of  evi- 
dence to  show  that  the  predisposition  is  not 
a  general  one  affecting  the  entire  body 
equally,  but  that  the  tendency  transmitted 
affects  mainly  one  organ  system,  so  that 
groups  of  animals  may  ultimately  be  obtained 
in  which  different  organ  systems  will  present 
a  definite  predisposition,  other  organs  of  the 
body  not  being  unduly  liable  to  the  develop- 
ment of  the  disease."    H.  H.  Janeway.] 


Levin  (Zeitschr.  f.  Krebsforschung, 
1912,  xi,  547)  has  attempted  to 
study  the  influence  of  heredity  on 
cancer  from  a  somewhat  different 
standpoint,  and  has  arrived  at  rather 
novel  conclusions.  The  latter  are  :  ( 1 ) 
that  resistance  to  cancer  is  a  dominant 
character  whose  absence  creates  the 
susceptibility  to  cancer;  (2)  that  the 
susceptibility  is  specific  in  different 
families  for  different  organs.  He 
considers  that  the  conclusions  to  which 
he  came  in  a  previous  study  (Annals 
of  Surg.,  1910,  li,  768),  that  heredi- 
tary disposition  has  no  influence  on 
cancer,  may  have  to  be  revised.  Both 
Bashford  and  Levin  therefore  have 
changed  their  attitude,  and  Tyzzier  has 
advanced  evidence  in  favor  of  the  he- 
reditary influence  on  the  causation  of 
cancer. 

Exciting  Cause. — Of  all  the  factors 
related  to  the  causation  of  cancer  the 
most  important  is,  undoubtedly,  the 
question  of  the  existence  of  a  possible 
exciting  cause  of  its  growth. 

For  a  long  time  a  relation  between 
trauma  and  cancer  has  been  recognized 
by  many.  In  this  country  Phelps 
(Annals  of  Surg.,  1910,  li,  609) 
maintains  that  there  is  no  connection 
between  trauma  and  cancer. 

Of  115  authors  whom  he  has  con- 
sulted only  7  have  admitted  a  con- 
nection between  trauma  and  the  occur- 
rence of  carcinoma;  27  limit  such  a 
connection  to  trauma  in  the  form  of 
persistent  irritation;  37  to  trauma 
limited  to  some  form  of  chronic  inflam- 
mation; 11  have  excluded  all  forms  of 
trauma  as  having  any  etiological  con- 
nection with  carcinoma;  12  have  ad- 
mitted the  connection  of  an  undefined 
trauma  with  cancer;  10  make  no 
mention,  however,  of  trauma  as  an 
etiological    factor;    9    mention    exclu- 
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sively  intrinsic  factors  in  discussing 
the  cause  of  cancer,  and  2  confess 
ignorance  of  tlie  etiology  of  cancer, 

[Phelps  has  made  an  extensive  review  of 
the  literature  upon  this  subject  and  finds  that 
there  were  3000  books  and  articles  written 
upon  the  connection  of  trauma  and  the  de- 
velopment of  cancer,  but,  notwithstanding  his 
extensive  study,  he  believes  there  are  only  3 
cases  in  which  the  connection  of  the  trauma 
in  development  of  the  cancer  is  sufficiently 
intimate  to  allow  of  a  connection  between  the 
two.  In  2  of  these  instances  cysts  seem  to 
have  been  present  associated  with  the  car- 
cinomatous deposits,  and  the  history  of  the 
third  case  merely  states  that  an  elderly  lady 
was  struck  on  the  back  by  a  tennis  ball  and 
where  the  ball  struck  her  there  formed  a 
large  and  rapid-growing  carcinoma. 

There  seems  to  have  been  no  microscopic 
examination  made  in  this  case,  and  Phelps 
concluded,  therefore,  that  the  evidence  of  a 
relation  between  trauma  and  the  development 
of  cancer  in  insufficient.     H.  H.  Janeway.] 

The  author,  however,  is  inclined  to 
agree  with  Coley  (Annals  of  Surg., 
1911,  liii,  449)  and  considers  that 
there  is  an  etiological  connection  be- 
tween trauma,  at  least  in  its  broadest 
sense,  and  cancer.  Coley  states  that 
in  9  of  46  cases  of  sarcoma  which  he 
has  previously  reported  the  tumor  de- 
veloped within  one  week  after  the 
injury  and  at  the  exact  site  of  the 
injury.  Since  this  report  he  has  ob- 
served 800  cases,  making  a  total  of 
970  cases  of  malignant  disease.  Of 
the  970  cases  a  definite  history  of 
trauma  existed  225  times,  or  in  23 
per  cent.  In  117  of  the  225  cases,  or 
in  52  per  cent.,  the  tumor  developed 
within  one  month  after  the  injury. 
Coley  also  has  observed  carcinoma  of 
the  breast  following  injury  within 
one  v^eek's  time  in  5  cases ;  tAvo 
weeks  to  a  month's  time  in  *  14,  one 
month  to  two  months'  time  in  3,  two 
months  to  six  months'  time  in  8,  six 
months  to  twelve  months'   time   in   7, 


one  year  to  two  years'  time  in  5,  two 
years  to  three  years'  time  in  3,  and 
over  three  years'  time  in  7,  cases. 

Unquestionably  the  closest  relation 
has  existed  between  injury  and  the 
development  of  certain  melanotic  sar- 
comas from  pigmented  moles.  Of  250 
cases  of  carcinoma  personally  observed 
by  Coley  there  was  a  history  of  antece- 
dent trauma  in  82,  or  32.8  per  cent. ; 
120  of  these  were  carcinomas  of  the 
breast. 

McWilliams  has  reported  100  cases 
of  carcinoma  of  the  breast,  of  which 
29,  or  44.6  per  cent.,  had  a  distinct 
history  of  antecedent  trauma. 

Segond  has  formulated  a  law  that, 
in  order  to  have  a  knowledge  of  the 
relationship  between  trauma  and  car- 
cinoma scientifically  acceptable,  there 
should  be  evidence  of  a  medical  exami- 
nation prior  to  the  injury.  In  4  of 
Coley's  sarcoma  cases  such  evidence 
existed.  Coley  has  also  observed  3 
striking  cases  of  internal  cancer.  In 
cases  of  sarcoma  Sands  states  that 
there  should  probably  be  an  interval  of 
three  weeks  to  one  year,  and  in  car- 
cinoma an  interval  of  six  weeks  to 
one  year  between  the  time  of  the  re- 
ceipt of  the  injury  and  the  develop- 
ment of  the  new  growth. 

Coley's  conclusions  are  that  a  local 
trauma  of  any  kind,  from  chronic  irri- 
tation to  a  single  contusion,  is  fre- 
quently the  exciting  cause  of  malignant 
tumors  of  all  types.  That  a  single 
local  injury  may  be  the  cause  of  a 
carcinoma  or  a  sarcoma  is  no  longer 
questioned.  This  relation  in  no  way 
depends  upon  our  ability  to  ofifer  an 
explanation  of  the  same,  nor  on  the 
acceptance  of  any  one  of  the  various 
hypotheses  as  to  the  etiology  of  cancer. 
[Ziegler  (Miinch.  med.  Woch.,  1895,  xlii, 
621)  gives  170  cases  of  carcinoma,  of  which 
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37,  or  22  per  cent.,  had  a  history  of  trauma. 
In  171  cases  of  sarcoma  35  were  asso- 
ciated with  a  single  trauma.  He  reports 
on  750  collected  cases  and  50  observed  at 
the  Pathological  Institute  of  Munich.  In 
358,  or  44.7  per  cent.,  of  these  cases  cancer 
was  associated  with  trauma,  and  in  316,  or 
39.5  per  cent.,  of  the  cases  sarcoma  was 
associated  with  trauma.  The  time  varied 
from  almost  immediately  to  forty-nine 
years.  In  135  it  was  one  month  or  less;  in 
33  it  was  one  month  to  one  year;  in  22  it 
was  more  than  one  year. 

Of  107  cases  reported  by  Liebes,  75  were 
available  for  report  upon  the  connection 
of  sarcoma  and  trauma.  Sarcoma  fol- 
lowed a  trauma  within  one  month  in  34  cases, 
and  within  one  month  to  one  year's  time  in 
27  cases. 

Wilson  and  Willis  (Jour.  Amer.  Med. 
Assoc,  1910,  Iv,  921)  reported  that  167 
carcinomata  of  the  lip,  46  of  the  mouth 
and  tongue,  2  of  the  esophagus,  189 
of  the  stomach,  15  of  the  gall-bladder,  22  of 
the  appendix,  20  of  the  coleum,  42  of  the 
large  gut,  57  of  the  rectum  were  subjected 
to  microscopic  examination  for  informa- 
tion as  to  the  starting  point  of  the  growth. 
Evidence  of  the  previous  existence  of  a 
chronic  inflammatory  process  was  found 
in  30  per  cent,  of  the  lip  cases,  67  per  cent, 
of  the  stomach  cases,  33  per  cent,  of  the 
gall-bladder  cases,  100  per  cent,  of  the 
appendix  cases,  10  per  cent,  of  the  colon 
cases,  40  per  cent,  of  the  large-gut  cases, 
and  3  per  cent,  of  the  rectum  cases.  H.  H. 
Janeway.] 

Haberfeld  (Zeitschr.  f.  Krebsfor- 
schung,  1908,  vii^  190)  discusses  the 
question  of  the  connection  between 
chronic  inflammation  of  the  stomach, 
gall-bladder,  and  lungs.  He  bases  his 
statement  for  the  stomach  upon 
autopsies  of  662  cases  of  gastric  cancer ; 
106,  or  16  per  cent.,  were  found  in 
which,  as  far  as  microscopic  appear- 
ances showed,  the  disease  originated 
from  ulcer.  He  quotes  Lebert,  who 
describes  8  cases  originating  from 
ulcer,  and  Hauser,  who  believes  5  to 
6  per  cent,  of  gastric  cancers  originate 
from  ulcer.    Haberlein  considers  that 


7  per  cent,  of  ulcers  of  the  stom- 
ach undergo  malignant  transformation, 
while  the  Mayo  clinic  believes  that 
there  is  evidence,  in  the  microscopic 
sections  of  70  per  cent,  of  gastric  can- 
cers, that  the  latter  have  originated  in 
ulcer.  (MacCarty,  Surg.,  Gynecol, 
and  Obstet.,  May,  1910,  x.) 

Concerning  cancer  of  the  biHary 
passages  Haberfeld  found  stones  119 
times  in  164  primary  cancers  of  the  bil- 
iary passages.  He  quotes  Siegert  (Vir- 
chow's  Archiv,  1893,  cxxxii,  353),  who 
found  gall-stones  were  present  94 
times  in  99  cases  of  primary  cancer  of 
gall-bladder  and  15  times  out  of  23 
cases  of  primary  cancer  of  the 
common  duct;  in  all  of  the  40  cases 
reported  by  Jononski  stones  were 
present,  and  also  in  all  of  10  cases 
reported  by  Buday  (Zeitschr.  f. 
Krebsforschung,  1907,  vi,  1)  of 
cancer  of  the  gall-bladder.  Courvoi- 
sier,  Colwell,  Feilchenfeld,  Redlich, 
and  Riechelmann  found  a  close  rela- 
tionship between  gall-stones  and  pri- 
mary cancer  of  the  biliary  passages. 

Evidence  of  the  relation  of  chronic 
irritation  to  cancer  of  the  lung  is  less 
striking,  but  its  greater  frequency  in 
the  male  than  in  the  female  and  in  the 
right  lung  than  in  the  left  lung  sug- 
gests the  relationship  between  trauma 
and  pulmonary  cancer.  Three  cases 
have  been  reported  in  which  primary 
cancer  of  the  lung  was  associated  with 
tuberculosis. 

Other  important  papers  emphasizing 
the  relationship  between  trauma,  chronic 
inflammatory  processes,  and  carcinoma  have 
been  written  by  Orth  (Zeitschr.  f.  Krebs- 
forschung, 1910-11,  X,  42);  Theilhaber, 
Krebs,  and  Narbe  (Zeitschr.  f.  Krebsfor 
schung,  1910,  ix,  555);  Lowenstein  (Beit- 
rage  zur  klin.  Chir.,  1911,  Ixxiv,  715), 
Rehn  (Beit.  z.  klin.  Chir.,  1910,  Ixvi,  147); 
Theim  (Second  International  Congress  on 
Cancer,    Paris,    1910,    401);    an    older,   but 
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very  extensive  paper  by  Loewenthal 
(Arch.  f.  klin.  Chin,  1894-5,  xlix),  com- 
prising no  less  than  360  references;  a 
second  paper  by  Theilhaber  (Deut.  Zeit.  f. 
Chin,  1911,  ex,  11^;  Tilnger  and  Trier 
(Second  International  Congress  on  Can- 
cer, Paris,  1910). 

Of  greater  significance  still,  in  its 
relation  to  the  exciting  cause,  is  the 
difference  in  the  frequency  with  which 
various  portions  of  the  body  are  af- 
fected among  different  races.  A  study 
of  statistics  on  this  subject  demon- 
strates a  close  relationship  between  the 
development  of  cancer  and  the  various 
forms  of  chronic  inflammation.  In 
England  and  \A^ales,  out  of  10,000 
deaths  from  cancer,  there  w^ere, 
among  the  males,  926  due  to  cancer 
of  the  lip,  tongue,  or  buccal  cavity, 
and  148  due  to  cancer  of  the  penis 
and  testicles.  There  were  among 
females  2259  due  to  cancer  of  the 
uterus,  1656  due  to  cancer  of  the 
breast,  and  83  due  to  cancer  of  lip, 
tongue,  or  cheek.  In  India,  among 
10,000  deaths  from  cancer  among 
males  in  the  English  hospitals,  cancer 
of  the  penis  and  testicles  was  twace  as 
frequent  as  in  England,  and  cancer  of 
the  lip  was  three  times  as  frequent. 
Among  the  females,  cancer  of  the 
uterus  was  one-half  as  frequent  as  in 
England.  Cancer  of  the  breast  w^as 
observed  three  times  as  often,  wdiile 
cancer  of  the  lip  w^as  four  times  as 
frequent. 

The  fact  which  we  are  attempting 
to  develop  becomes  still  more  evident 
when  we  compare  the  frequency  of  the 
various  forms  of  cancer  among  the 
natives  of  India  with  its  frequency 
among  the  English  residents  living 
beside  them.  Cancer  of  the  penis  and 
testicles  is  ten  times  as  frequent  among 
the  Indians,  while  cancer  of  the  lip, 
cheek    And  tongue  occurs  about  in  the 


same  proportion.  Among  females  the 
frequency  of  cancer  of  the  uterus  and 
breast  does  not  show  any  great  differ- 
ence between  the  two  races.  On  the 
other  hand,  cancer  of  the  lip  and  tongue 
among  Indian  women  is  six  times  as 
frequent  as  among  the  English  women. 

The  significance  of  these  facts  is  very 
great.  The  excessive  frequency  of  can- 
cer within  the  mouth  among  Indian  and 
Ceylonese  women  is  accounted  for  by 
the  irritation  produced  by  the  chewing 
of  betelnut,  just  as  the  striking  con- 
trast between  cancer  of  the  lip,  tongue, 
and  cheek  in  English  men  and  women 
is  directly  due  to  the  Use  of  tobacco  by 
the  former.  The  greater  frequency  of 
cancer  of  the  penis  and  testicles  among 
Indian  men  as  compared  to  the  English 
is  undoubtedly  due  to  their  uncleanly 
habits  and  the  absence  of  circumcision. 
This  is  made  still  more  evident  by  the 
almost  entire  absence  of  cancer  of  the 
penis  among  the  circumcised  Moham- 
medans, who  have  lived  for  generations 
close  together  with  the  other  inhabi- 
tants of  India.  Another  fact  of  im- 
portance is  the  great  frequency  of 
cancer  of  the  abdominal  wall  among 
the  natives  of  Kashmir,  while  cancer 
occurring  in  this  locality  is  almost 
unheard  of  among  Europeans.  The 
explanation  is  found  in  the  fact  that 
in  Kashmir  the  natives  irritate  the 
abdominal  wall  by  wearing  upon  it  a 
charcoal  oven,  and  the  irritation  thus 
produced  is  responsible  for  the  cancer 
in  this  unusual  locality. 

These  facts  are  important  because  we 
may  almost  say  that  in  them  we  have 
control  experiments,  demonstrating  the 
direct  connection  between  chronic  irri- 
tation and  the  incidence  of  cancer. 
Less  marked  evidence  of  the  same 
facts,  but  still  of  very  great  importance, 
is  the  frequency  with  which  cancer  of 
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the  stomach  is  preceded  by  ulcer;  can- 
cer of  the  biliary  passages  by  the  his- 
tory of  chronic  cholelithiasis ;  cancer  of 
the  breast  by  mastitis,  and  cancer  of 
the  cervix  uteri  by  the  history  of  cer- 
vical laceration  and  erosions;  also  the 
association  of  bilharzia  hsematobia  with 
cancer  of  the  urinary  tract,  and  the  fre- 
quent implantation  of  cancer  upon  tu- 
berculous and  syphilitic  processes. 

While  no  definite  opinion  as  to  the 
nature  of  cancer  can  be  found  from 
these  data,  they  demonstrate  at  least 
that  no  one  etiological  factor  is  con- 
stantly associated  with  the  disease,  but 
that  a  great  variety  of  conditions  pre- 
cede it,  and  such  evidence  points  to 
the  conclusion  that  cancer  is  to  be  con- 
sidered as  a  pathological  disturbance  of 
the  normal  cell  life.  This  view  will  be 
more  fully  elaborated. 

Influence  of  Occupation.  —  Very 
few  statistics  upon  this  subject  are 
available.  Those  of  McConnell  (Zeit- 
schr.  f.  Krebsforschung,  1908-09,  vii, 
238)  will  serve  our  purpose  as  well  as 
any. 

For  each  100,000  of  population  ac- 
cording to  occupation: — • 

For  male. 

Students,  professors,  etc 51.7 

Clergymen    102.2 

Lawyers    52.5 

Physicians     67.5 

Office  help    ^72 

Bookkeepers  and  correspondents  28.0 

Bank  officials  41.4 

Cashiers,  auctioneers'  agents  58.1 

Merchants  and  storekeepers 52.0 

Merchants  and  storemen  81.3 

Dealers  and  peddlers   62.7 

Hotel  men    35.3 

Hotel  and  pension  officials   60.1 

Cafe  and  restaurant  keepers 28.0 

Public  servants,  police  and  military  . .  .  42.9 

Porters    66.7 

Police,  nightwatchers,  and  detectives  .  60.3 

Working  and  serving  class  66.5 

Laborers    126.6 

Men  servants  ; 44.3 

Manufacturers   and   mechanical   indus- 
tries      53.3 

Bakers  and  chefs  51.0 

Smiths , 107,3 


For  male. 

Upholsterers    72.6 

Iron  and  steel  workers 31.5 

Machinists    52.2 

Masons  and  stonecutters  98.0 

Weavers    34.5 

Painters    45.0 

Tailors    58.4 

Country     occupations,     transport     and 

other  occupations  in  open  air 69.2 

Carters,  thrashers,  guides  22.6 

Builders,  planters,   and  country  labor- 
ers    87.7 

Gardeners  and  florists   72.9 

Stablemen  46.1 

Mountain  dwellers  and  quarrymen   . . .  33.4 

Sailors  and  fishermen   113.1 

For  female. 

Teachers    47.8 

Bookkeepers  and  accountants   15.1 

AVashwomen    25.3 

Nurses  and  midwives  105.0 

Servants 99.6 

AVorkers  in  various  textiles 9.9 

Woman  tailors  and  dressmakers 38.4 

The  table  is  given  for  what  it  may 
be  worth,  but  in  drawing  conclusions 
from  it  one  must  make  allowances  for 
inaccuracies  incidental  to  data  of  this 
character. 

Very  little  may  be  said  upon  the  rela- 
tionship of  diet  to  cancer.  No  one 
form  of  diet  has  ever  been  found  to 
influence  the  progress  of  the  disease  in 
the  slightest  degree.  In  general,  it  is 
assumed  that  those  living  upon  a 
vegetarian  diet  are  to  some  degree  im- 
mune from  cancer.  This  view  is  based 
entirely  upon  the  supposed  infrequency 
of  cancer  in  China,  Africa,  and 
southern  countries  in  which  a  vege- 
tarian diet  is  more  universal.  In  dis- 
cussing the  geographical  distribution  of 
cancer  we  have  shown  that  other 
factors  should  influence  our  conclusions 
in  this  matter.  In  general,  the  whole 
subject,  particularly  in  our  present 
state  of  ignorance  upon  cancer  metab- 
olism, rests  upon  a  too  uncertain  basis 
to  permit  of  even  general  deductions. 

THE  ESSENTIAL  NATURE  OF 
CANCER. — Of  the  various  theories 
which  attempt  to  explain  the  nature  of 
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cancer,  the  parasitic  theory  is  entitled  to 
discussion  first.  Aside  from  a  number 
of  cHnicians  who  have  not  extensively 
familiarized  themselves  with  the  pa- 
thology of  cancer,  and  a  comparatively 
few  pathologists,  the  parasitic  theory 
has  few  advocates.  Many  features  of 
the  disease  are  dissimilar  from  the 
known  forms  of  infectious  maladies, 
and,  notwithstanding  the  most  pains- 
taking search  through  a  period  of  many 
years,  no  single  parasite  has  ever  been 
definitely  demonstrated,  although  the 
list  of  observers  claiming  to  have  dis- 
covered a  parasite  is  a  long  one.  In 
estimating  the  importance  of  the  sup- 
posed parasites  we  may  first  state  that 
none  of  them  have  been  constantly 
found,  nor  fully  confirmed,  by  other 
observers.  Most  of  the  supposed  pro- 
tozoon  forms  owe  their  existence  to 
the  innumerable  products  of  intracel- 
lular degeneration.  The  various  con- 
ditions under  which  tumor  material 
has  been  transplanted  almost  positively 
exclude  the  presence  of  parasites  within 
them.  Tumor-cells  will  withstand  ex- 
posure to  solutions  of  bichloride  of 
mercury  and  cyanide  of  potassium  to 
a  degree  that  any  known  pathological 
bacterium  or  spirocheta  cannot  endure. 
No  well-authenticated  cases  of  the 
transfer  of  a  malignant  tumor  from 
one  human  being  to  another  exist.  The 
few  instances  of  such  a  nature  which 
are  quoted  are  not  beyond  criticism, 
and  are  so  few  in  number  that  there  is 
no  support  for  the  parasitic  theory 
from  this  standpoint. 

The  clinical  course  of  cancer  is,  also, 
strong  evidence  against  the  parasitic 
hypothesis.  Its  spontaneous  develop- 
ment from  normal  tissue;  the  multi- 
plicity of  the  forms  of  chronic  inflam- 
matory processes  which  bear  an  etiolog- 
ical relation  to  it;    the  formation  and 


growth  of  metastases,  and  the  different 
character  of  the  immunity  in  cancer 
among  the  lower  animals  from  the  im- 
munity occurring  in  any  known  form 
of  infection,  all  strongly  indicate  that 
cancer  is  not  caused  by  a  specific  path- 
ogenic organism. 

Regarding  the  spontaneous  develop- 
ment of  cancer  from  normal  tissue,  the 
transition  from  the  normal  skin-cells 
into  tumor-cells  in  some  of  the  earliest 
growths,  particularly  in  minute  cutane- 
ous epitheliomata,  is  so  gradual,  and 
the  absence  of  any  chronic  inflamma- 
tory process  is  so  manifest,  that  the 
direct  derivation  of  the  young  tumor 
from  the  normal  cells  by  a  primary 
metaplasia  of  latter  seems  clear.  The 
great  variety  of  chronic  inflammatory 
processes  which  may  precede  cancer 
demonstrates  that  no  one  specific  form 
of  inflammation  is  connected  with  its 
development,  such  as  we  would  expect 
if  cancer  was  dependent  upon  a  specific 
form  of  parasite. 

The  formation  of  metastases  always 
occurs  by  the  sweeping  away  in  the 
blood-stream  of  minute  particles  of  tu- 
mor-tissue and  the  subsequent  lodging 
of  these  in  some  distant  portion  of  the 
body,  where  growth  is  really  the  result 
of  an  implantation.  The  surrounding 
cells,  even  when  of  the  same  nature  as 
those  in  which  the  tumor  has  originated, 
do  not  always  participate  in  the  proc- 
ess ;  we  should  certainly  expect  such  a 
participation  were  cancer  due  to  a 
parasitic  organism.  To  accept  a  cancer 
parasite  one  must  consider  it  capable 
of  transforming  normal  epithelial  cells 
into  cancer-cells,  and  then  incapable  of 
causing  a  similar  transformation  in 
similar  cells,  after  being  carried  else- 
where in  metastatic  emboli. 

A  degree  of  protection  against  the 
inoculation  of  cancer  can  be  established 
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among  the  lower  animals,  but  the  char- 
acter of  this  immunity  is  very  different 
from  that  belonging  to  any  form  of 
infection  depending  on  pathogenic  or- 
ganisms. For  instance,  animals  in 
which  tumors  are  already  growing  can 
be  inoculated,  though  animals  in  which 
tumors  have  retrogressed  possess  im- 
munity. Animals  displaying  a  marked 
degree  of  natural  immunity  to  the  in- 
oculation of  virulent  tumors  may 
spontaneously  develop  tumors.  The 
products  of  the  disease  do  not  uni- 
formly confer  immunity. 

Turning  now  from  the  parasitic 
theory  to  the  autogenetic  theory,  one 
finds  a  conception  which  is  still  far 
from  complete,  but  which,  in  its  main 
outlines,  presents  a  far  more  satisfac- 
tory explanation  of  the  facts  surround- 
ing the  development  of  malignant  dis- 
ease. The  theory  has  developed  into 
somewhat  different  forms  according  to 
the  emphasis  placed  upon  two  concep- 
tions. 

In  1865  Thiersch  developed  the  idea 
of  the  difference  in  the  length  of  life 
of  the  various  tissues,  and  the  effect 
upon  one  tissue  of  a  disturbance  in  its 
relation  to  another.  He  maintained 
that  the  "rarefaction,"  to  use  his  own 
word,  of  the  connective-tissue  stroma 
is  responsible  for  the  growth  of  cancer. 
His  book  is  really  the  foundation  of  the 
autogenetic  theory. 

In  1877  Cohnheim  described  the  ex- 
istence within  the  tissues  of  isolated 
groups  of  embryonic  cells,  upon  the 
discovery  of  which  he  elaborated  the 
theory  which  bears  his  name.  The 
hypothesis  is  briefly  as  follows:  Dur- 
ing the  period  of  fetal  development, 
groups  of  cells  become  inclosed  as  iso- 
lated islands,  within  tissues  which  are 
different  in  kind  from  those  into  which 
these  cells  should  have  normally  devel- 


oped;   at  some  time  later  in  life  cancer 
develops  from  these  isolated  groups. 

This  theory  is  a  most  satisfactory 
one  from  many  standpoints.  Patholog- 
ically, the  early  stages  of  cancer  con- 
sist in  the  proliferation  of  cells  within 
a  tissue  to  which  they  do  not  nor- 
mally belong.  The  Cohnheim  theory 
supplies  in  the  earliest  stages  not  only 
the  presence  of  isolated  groups  of  cells 
in  tissue  of  a  different  kind,  but  also 
the  presence  of  a  cell  which  has  been 
set  apart  during  embryological  develop- 
ment. It  requires  only  a  small  amount 
of  imagination  to  suppose  that  such  a 
cell  is  endowed  with  greater  prolifera- 
tive powers.  Borrmann,  from  a  study 
of  286  cases  of  young  epitheliomata, 
concludes  that  all  the  complicated  con- 
ditions necessary  to  explain  the  ex- 
istence of  groups  of  cells  capable  of  un- 
restrained proliferation  are  fulfilled  by 
the  assumption  of  an  embryonal  in- 
clusion. Borrmann  may  be  said  to 
represent  the  Cohnheim  theory  as  it  is. 

The  most  important  fact  upon  which 
Borrmann  bases  his  conclusions  is :  the 
discovery  of  some  epitheliomata  en- 
tirely buried  within  the  corium  and 
presenting  no  connection  with  any 
epithelial  structure.  Mackwald,  Tan- 
berg,  and  A-'eit  have  described  similar 
growths;  the  author  has  met  with 
two  examples  which  strongly  sug- 
gest such  an  origin,  though  at  one  point 
in  each  tumor  there  was  a  small  con- 
nection with  the  epidermis.  Further 
support  is  derived  for  the  Cohnheim 
theory  by  the  large  class  of  teratoma, 
and  by  those  teratomata  in  which  the 
epithelial  portions  have  undergone  ma- 
lignant change.  The  wide  distribution 
of  chorioepitheliomata,  even  occurring 
i:i  the  male,  furnishes  evidence  in  sup- 
port of  the  Cohnheim  theory  which  can 
hardly  be  refuted, 
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To  the  minds  of  many,  however,  the 
Cohnheim  theory  does  not  furnish  all 
that  is  needed  to  explain  the  origin  of 
some  cancers.  The  large  amount  of 
clinical  evidence  on  the  etiology  of  can- 
cer above  referred  to;  the  possibilities 
of  tissue  metaplasia,  and  the  very  direct 
outgrowth  of  some  cancers  from  the 
normal  epithelial  tissue,  all  point  to 
other  factors. 

The  facts  relating  to  the  inflamma- 
tory conditions  preceding  cancer,  which 
Bashford  has  recorded,  have  demon- 
strated to  him  "that  the  different  forms 
of  irritation,  although  they  have  noth- 
ing in  common,  are  of  more  moment 
than  the  sites  in  which  they  are  applied, 
and  are  more  or  less  out  of  accord  with 
the  hypothesis  of  a  congenital  origin  as 
an  explanation  of  all  forms  of  cancer." 
Hansemann,  Lubarsch  and  Benecke, 
and  Krompecher  have  done  much  to 
develop  the  idea  of  cell  metaplasia,  and 
the  important  part  which  the  epithelial 
cell  itself  plays  in  the  development  of 
cancer. 

The  view  of  Ribbert  is  deserving  of 
special  mention,  as  he  undoubtedly  rep- 
resents the  most  careful  thought  on 
cancer  problems.  He  combines  in  a 
finished  theory  the  essential  ideas  of 
Cohnheim  and  Thiersch,  and  his  hy- 
pothesis may  be  stated  as  follows : — 

The  essential  cause  leading  to  the 
development  of  cancer  is  an  inflamma- 
tory process  surrounding  the  proliferat- 
ing areas.  By  the  products  of  such  a 
process  the  epithelial  cells  become  sepa- 
rated from  each  other,  and  from  the 
single  tissue  of  which  they  form  a  part; 
they  then  begin  their  unrestrained  pro- 
liferation. In  the  majority  of  cases, 
however,  it  is  an  isolated  complex  of 
embryonal  cells  which  is  so  acted  upon 
by  the  chronic  inflammatory  process. 

From   a  detailed   study  wdiich  the 


author  made  upon  the  early  stages  of 
epithelioma,  he  cannot  believe  that 
the  idea  of  either  Ribbert  or  that  of 
Borrmann  include  all  the  factors  de- 
manded in  the  origin  of  cancer.  The 
histological  pictures  and  the  clinical 
history  of  the  lesions  presented  in  the 
paper  referred  to  demonstrate  that  the 
laws  controlling  the  life  growth  and 
metaplasia  of  the  normal  epithelial  cells 
themselves  include,  in  many  cases,  all 
that  may  be  needed  for  their  transition 
into  cancer.  The  conclusion  in  this 
paper  was  that  the  transition  into  can- 
cer must  be  regarded  as  of  the  nature 
of  a  degeneration,  in  virtue  of  which 
excessive  proliferative  powers  replace 
normal  physiological  functions  and 
that  this  degeneration  is  dependent  at 
times  upon  the  existence  of  previously 
isolated  cell-complexes,  at  times  upon 
inflammatory  processes  of  the  sur- 
rounding connective-tissue  stroma, 
and,  what  is  of  more  importance,  at 
times  upon  no  discoverable  lesion  ex- 
ternal to  the  epithelial  cells  under- 
going the  transition  into  cancer.  In 
cases  of  this  last  category  the  in- 
dividuality of  the  cells  of  the  organ- 
ism is  without  doubt  a  determining 
factor. 
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PATHOLOGY.— The  exact  defini- 
tion of  what  constitutes  cancer  is  a 
matter  of  some  difBcuhy,  for  the  reason 
that  no  sharp  dividing  hne  exists  be- 
tween non-mahgnant  and  mahgnant 
new  growths.  Many  tumors,  particu- 
larly those  of  the  thyroid  glands,  are 
histologically  adenomatous  and  yet  fol- 
low a  most  malignant  clinical  course. 
Gierke,  from  his  study  of  animal  tu- 
mors as  well  as  of  human  new  growths, 
concludes  that  no  expression  of  opinion 
as  to  the  degree  of  maHgnancy  is  pos- 
sible from  the  histological  structure. 
Apolant  has  shown  definitely  that  ade- 
nomata of  mice  can  pass  into  carcinoma 
and  that  carcinomata  can  again  pass 
back  into  the  adenomatous  form  of 
tumor. 

Mixed  tumors  of  the  parotid  also 
furnish  illustrations  of  a  form  of  neo- 
plasm which  histologically  possesses  the 
structure  of  a  malignant  new  growth, 
but  clinically  amounts  to  very  Httle  more 
than  a  benign  tumor;    after  complete 


local  removal  they  never  return,  and 
after  incomplete  removal  they  may  re- 
turn locally,  but  do  not  form  metas- 
tases. 

The  very  interesting  tumors  known 
as  adamantme  epitheliomata  also  illus- 
trate this  fact.  In  these  the  histological 
structure  shows  every  criterion  of  a 
malignant  new  growth,  and  yet  clin- 
ically their  course  is  benign.  Almost 
the  same  statement  may  be  made^  of 
many  epitheliomata  of  the  skin.  Their 
histological  structure  is  of  a  most  ma- 
lignant character,  and  yet  their  growth 
may  be  very  slow,  and,  while  they  may 
form  metastases,  still  this  occurrence  is 
among  the  rarest  of  events. 

Similar  examples  may  be  found  in 
the  many  forms  of  chondrosarcomata ; 
in  fact,  the  gradation  between  simple 
chondroma  and  chondrosarcoma  is  an 
insensible  one.  As  has  been  mentioned, 
closely  related  to  the  failure  of  a  sharp 
division  line  between  benign  and  malig- 
nant new  growths  is  the  question  of  the 
transformation  of  one  kind  of  tumor 
into  another. 

There  is  definite  evidence  that  meta- 
plasia in  this  sense  occurs,  but  only  to 
a  limited  degree;  certain  cystic  tumors 
of  the  breast  have  subsequently  became 
carcinomatous,  and  quite  a  number  of 
polypoid  tumors  of  the  rectum  have 
been  reported,  upon  which  epithelioma 
has  arisen  at  a  later  date.  Whether  the 
so-called  carcinomatous  degeneration  of 
a  myomatous  uterus  is  a  metaplasia  of 
this  kind  is  doubtful ;  in  instances  of 
this  class  what  occurs  may  simply  be 
a  growth  of  carcinoma  in  the  uterine 
mucous  membrane  overlying  fibromy- 
oma.  A  fairly  large  number  of  cutane- 
ous epitheliomata  originating  in  congen- 
ital moles  have  been  observed.  Volk- 
man,  out  of  223  cases  of  cancer  of  the 
extremities,  has   reported  11   cases  of 
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cutaneous  epithelioma  beginning  as 
congenital  moles.  Schafstein  recorded 
that  in  a  series  of  989  carcinomata  of 
the  breast  23,  or  2.3  per  cent.,  developed 
from  previous  adenomata.  Semon,  out 
of  10,774  miscellaneous  cancer  cases, 
reports  that  45  grew  from  benign  tu- 
mors. 

In  author's  practice  there  have  been 
a  number  of  undoubted  instances  of  the 
transformation  of  benign  tumors  of  the 
skin  into  malignant  neoplasms.  In  one 
patient  particularly,  there  were  two 
small  growths  on  the  side  of  the  body, 
both  of  which  were  congenital.  One 
presented  the  appearance  of  a  simple 
pedunculated  papilloma,  while  the  other, 
though  formerly  of  a  simple  character, 
had  lately  became  larger  and  ulcerated ; 
on  this  account  it  was  excised  and  ex- 
amined microscopically,  and  the  exami- 
nation proved  it  to  be  a  typical  basilar- 
celled  epithelioma. 

A  consideration  of  these  facts  makes 
it  clear  that  the  metaplasia  of  one  kind 
of  tumor  into  another  occurs  only  in 
rare  instances,  and  then  the  transfor- 
mation produces  a  closely  related  tu- 
mor. Indeed,  one  may  fairly  raise  the 
question,  in  regard  to  the  majority  of 
cases  cited  as  instances  of  the  trans- 
formation of  benign  into  malignant  neo- 
plasms, whether  the  malignant  tumor 
does  not  actually  arise  "de  novo,"  in  the 
manner  suggested  in  the  discussion  of 
uterine  fibroids. 

The  calcification  of  certain  tumors, 
the  formation  of  cartilage  in  others,  and 
the  changes  in  form  and  shape  of  the 
different  varieties  of  epithelial  cells  can 
all  be  viewed  in  the  light  of  various 
retrogressive  changes;  similar  changes 
also  occur  in  many  other  pathological 
processes.  In  neither  case  do  they 
transcend  the  limit  permitted  by  the 
biological   possibilities   of   the   cells   in 


which  such  changes  occur.  Neverthe- 
less, these  possibilities  are  sufiicient  to 
render  it  impossible  to  draw  a  clear-cut 
line  between  malignant  and  benign  tu- 
mors. 

A  malignant  neoplasm  may  be  defined 
as  one  whose  cells  exhibit  a  progressive 
tendency  to  invade  the  neighboring  tis- 
sues, either  singly  or  in  masses,  and 
in  them  there  is  no  true  encapsulation. 

A  benign  tumor,  on  the  other  hand, 
is  encapsulated,  and,  while  increasing  in 
size  as  a  whole,  encroaches  upon,  rather 
than  invades,  the  neighboring  tissues. 
Such  a  criterion  as  this  always  makes 
it  possible  to  place  certain  of  the  border- 
land growths  in  a  correct  classification; 
on  the  one  hand,  neoplasms  which,  al- 
though benign,  still,  on  account  of  their 
size  and  sometimes  even  from  their 
rapidity  of  growth,  are  capable  of  de- 
stroying life,  and,  on  the  other  hand, 
growths  which,  although  malignant,  may 
run  a  relatively  harmless  course,  and 
unless  removed  with  special  thor- 
oughness, always  recur  and  are  capa- 
ble of  hopelessly  destroying  the  neigh- 
boring tissues.  This  single  definition 
also  furnishes  a  pathological  basis  for 
the  explanation  of  all  the  other  char- 
acteristics of  malignant  tumors. 

Malignant  neoplasms  may  be  divided 
into  those  of  mesoblastic  origin  and 
those  of  epiblastic  origin. 

I.  The  mesoblastic  tumors  are  those 
which  consist  of  an  unrestrained  repro- 
duction of  a  mesoblastic  type  of  cell. 
They  may  be  further  subdivided  into : 

a.  Sarcoma;  an  unrestrained  repro- 
duction of  a  connective-tissue  type  of 
cell. 

h.  Lymphosarcoma;  an  unrestrained 
reproduction  of  a  lymphoid  type  of  cell. 

c.  Endothelioma;  an  unrestrained 
reproduction  of  an  endothelial  type  of 
cell. 
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d.  Glioma;     an    unrestrained    repro- 
duction of  glia  type  of  cell. 

e.  Melanoma;     an    unrestrained    re- 
production of  the  chromatophore  cells. 

II.  Malignant  tumors  of  epiblastic 
origin  may  be  subdivided  as  follows : — ■ 
a.  Malignant  adenoma ;  a  tumor  pre- 
serving adenomatous  characters,  but 
being  to  a  greater  or  less  degree  an 
unrestrained  proliferation  of  a  gland- 
ular type  of  cell. 

h.  Carcinoma ;  an  unrestrained  re- 
production of  a  glandular  type  of  cell. 
c.  Epithelioma;  an  unrestrained  re- 
production of  an  epithelial  type  of  cell. 
A  discussion  of  cancer  must  include 
these  different  kinds  of  tumors,  al- 
though the  chief  interest  centers  around 
sarcoma,  epithelioma,  and  carcinoma. 
All  three  of  these  are  of  frequent  oc- 
currence, and  together  are  responsible 
for  about  5  per  cent,  of  the  deaths  over 
35  or  40  years  of  age. 

Bibliography. — Gierke  :  Hemorrha- 
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Malignant  Tumors  of  Mesoblastic 
Origin. — The  sarcomata  are  composed 


of  cells,  intercellular  substance,  and  ves- 
sels. The  cells  vary  much  in  size,  shape, 
and  number  in  different  tumors.  The 
most  typical  form  is  spindle  shaped, 
each  end  tapering  off  into  a  fiber  of 
considerable  length.  In  many  tumors 
these  cells  are  arranged  close  together 
in  bundles,  and  are  of  small  size ;  such 
a  tumor  is  less  malignant.  In  others 
the  spindle  cells  are  larger  and  rela- 
tively not  so  long,  giving  them  a 
plumper  appearance  and  a  larger  nu- 
cleus in  the  center;  these  tumors  are 
more  malignant.  Other  sarcomatous 
tumors  are  composed  of  cells  which  are 
almost  round,  or  more  or  less  cuboidal 
and  polygonal,  owing  to  pressure  of 
contiguous  cells.  These  tumors  are 
still  much  more  malignant;  their  cells 
vary  much  in  size.  In  the  more  rapidly 
growing  tumors  nuclear  division  may 
outstrip  the  division  of  the  cells,  thus 
giving  rise  to  very  large  cells  with 
many  nuclei  (giant-cell  sarcoma).  In 
other  tumors  karyokinetic  division  may 
proceed  so  rapidly  that  the  normal  or- 
derly sequence  of  changes  are  not  pre- 
served. This  results  in  many  irregular 
nuclear  figures,  and  in  unequal  distribu- 
tion of  the  chromatin  contents  of  the 
daughter-cells.  In  the  more  malignant 
and  rapidly  growing  tumors  the  inter- 
cellular substance  is  scanty  in  amount, 
while  in  the  slower  growing  forms  it 
is  more  abundant,  and  this  is  particu- 
larly true  in  regard  to  the  spindle-cell 
sarcomata.  The  character  of  the  inter- 
cellular substance  varies  greatly.  In 
some  forms  it  may  be  collagenous  and 
fibrillar;  in  the  latter  tumors  the  fibers 
form  a  part  of  the  intercellular  sub- 
stance. 

In  other  sarcomata  the  intercellular 
substance  is  largely  composed  of  mu- 
cinogenous  substance ;  when  this  is 
present  in  large  amounts  such  a  tumor 
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is  named  myxosarcoma.  In  the  same 
manner  the  cJwndrosarcomata  and  the 
ostcosarcomata  are  differentiated  from 
each  other  hy  the  character  of  the  in- 
tercellular suhstance.  In  still  other 
tumors  there  may  he  a  combination  of 
an  unusual  proliferation  of  the  blood- 
vessels with  a  true  sarcomatous  develop- 
ment of  the  connective-tissue  supporting 
framework.  \\'hen  this  is  the  case  we 
have  a  mixed  tumor  formation,  and  the 
condition  is  named  angiosarcoma. 

Sarcomata  may  occur  in  any  portion 
of  the  body.  Their  favorite  sites  are 
the  long  bones  of  the  extremities  or 
their  periosteum ;  they  also  frequently 
occur  in  the  subcutaneous  tissue.  They 
are  more  rare  in  connection  with  the 
internal  organs.  The  kidney  and  uterus 
are  perhaps  more  frequently  attacked 
than  other  organs;  they  are  not  un- 
common in  the  testicles  and  ovaries. 
They  are  less  frequent  in  the  breast, 
and  occur  still  more  seldom  in  the  other 
organs. 

Deserving  of  special  mention  are  the 
myeloid  sarcomata  of  the  long  bones. 
Histologically  these  present  groups  of 
giant  cells  separated  by  a  very  charac- 
teristic spindle  cell.  The  giant  cells  are 
not  always  evenly  distributed  through- 
out the  tumor,  but  tend  to  be  collected 
together  in  groups ;  they  are  very  large, 
often  containing  as  many  as  50  to  100 
nuclei.  Their  appearance  suggests  nor- 
mal osteoblasts.  The  formation  of  new 
bone  in  these  tumors  approximates  also 
the  physiological  method.  An  osteoid 
substance  is  deposited  and  along  this 
are  arranged  the  spindle  cells,  in  such 
a  manner  that  one  can  attribute  to  these 
cells  true  osteoblastic  functions.  This 
approach  to  the  true  physiological  proc- 
ess is  in  direct  unison  with  the  benign 
nature  of  these  tumors.  Their  favorite 
sites  are  the  gums   (malignant  epulis) 


and  the  marrow  of  the  long  bones,  espe- 
cially of  the  extremities.  A  very  fre- 
quent location  is  the  lower  end  of  the 
femur.  As  the  tumor  grows  it  presses 
the  shell  of  bone  surrounding  it  in  a 
peripheral  direction,  until  finally  this 
becomes  so  thin  that  it  will  crepitate 
on  pressure  like  an  eggshell. 

In  certain  vascular  tumors  an  actual 
pulsation  occurs,  producing  the  so- 
called  bony  aneurisms.  In  bones  wdiich 
are  the  seat  of  these  tumors,  spontane- 
ous fractures  are  most  liable  to  occur. 

The  chondrosarcomata  are  rarer; 
when  they  occur  in  connection  with  the 
internal  organs  they  are  often  classified 
as  mixed  tumors  of  these  organs.  Fi- 
nally there  may  occur  tumors  contain- 
ing both  bone  and  cartilage.  Although 
these  usually  originate  from  the  peri- 
osteum, they  may  also  occur  in  portions 
of  the  body  in  which  this  membrane  is 
not  present,  as  the  breast  or  bladder. 

Sarcomata  increase  in  size  by  both 
invading  and  pushing  aside  the  sur- 
rounding tissue.  No  tissue  is  able  to 
resist  their  progress ;  the  skin  ulcerates 
over  them,  and  bone  atrophies  and 
necroses  before  them.  Sooner  or  later 
they  invade  either  the  blood-vessels  or 
a  lymphatic  stream  in  their  path,  and 
small  particles  of  tumor-tissue  are 
swept  away,  to  lodge  in  distant  loca- 
tions. These  then  grow  as  metastases 
and  always  reproduce  the  primary  tu- 
mor in  its  typical  structure  in  the  loca- 
tions where  they  lodge.  Sarcomata  do 
not  often  invade  the  lymphatics,  and 
when  they  do  they  rarely  pass  the 
glands  to  which  the  lymphatic  stream 
leads  which  drains  the  region  of  the 
primary  tumor.  This  method  of  metas- 
tasizing occurs  most  often  with  the 
softer,  round-cell  variety  of  sarcoma; 
the  usual  manner  of  metastasis  In  sar- 
coma is  throusfh  the  blood-vessels.    The 
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wall  of  the  vessel  is  entered,  and  a 
small  portion  of  the  tumor  is  carried 
away,  which  lodges  in  the  first  small- 
sized  vessel  or  capillary  which  it  meets 
and  through  which  it  is  unable  to  pass. 
Naturally,  therefore,  the  most  frequent 
location  for  metastases  is  the  lungs, 
or  the  st'nall  divisions  of  the  portal 
system  in  the  liver.  For  the  same  rea- 
son the  terminal  vessels  of  the  brain  and 
kidney  are  frequent  stopping  places  of 
these  metastatic  emboli.  No  portion  in 
the  body,  however,  is  exempt,  and  after 
death  from  sarcoma  it  is  not  unusual  to 
find  many  organs  in  the  body  affected. 

The  degree  with  which  the  metas- 
tases reproduce  the  primary  tumor  is  of 
interest.  In  the  osteochondrosarco- 
mata  the  metastases  also  contain  bone 
and  cartilage,  so  that  the  various  cells 
of  the  tumors  retain  the  capability  of 
forming  bone,  cartilage,  and  fibrocellu- 
lar  tissue.  In  actively  proliferating  tu- 
mors the  metastases  often  exaggerate 
the  more  atypical  characters  of  the  neo- 
plasm; the  cells  are  less  well  formed, 
or  the  giant  cells  are  more  numerous 
and  irregular  in  appearance.  The 
author  is  inclined  to  regard  these  dif- 
ferences as  an  expression  of  the  con- 
tinuation of  the  metaplasia  by  virtue 
of  which  the  primary  tumor  has  come 
into  existence. 

A  very  special  and  important  form 
of  sarcoma,  and  one  which  is  associated 
in  a  peculiar  manner  with  the  skin,  is 
melanoma.  It  forms  a  group  of  tumors 
differentiated  from  other  neoplasms  by 
very  definite  characteristics. 

Melanotic  tumors  may  originate  in 
the  choroid  coat  of  the  eye  or  in  the 
skin  of  any  portion  of  the  body;  a 
favorite  starting  point  is  the  outer  sur- 
face of  the  lower  leg,  and  the  skin  in 
the  region  of  the  umbilicus.  The  pri- 
mary tumor  may  exist  for  years,  indeed, 


throughout  life,  without  showing  any 
proliferative  tendencies;  then  suddenly, 
without  apparent  occasion,  or  perhaps 
after  an  attempted  removal,  it  will  begin 
to  grow  and  almost  immediately  take 
upon  itself  most  malignant  qualities. 
These  tumors  are  of  very  rapid  growth, 
and  form  very  extensive  and  early 
metastases,  and  there  is  scarcely  any 
neoplasm  more  malignant.  It  is  not 
unusual  also  for  the  same  anomaly  to 
exhibit  itself  in  the  metastases  which 
may  have  remained  quiescent  for  years, 
and  then  suddenly  grow  at  a  very  rapid 
rate.  When  cases  in  which  the  metas- 
tases exhibit  such  a  course  occur  after 
the  excision  of  the  primary  tumor,  the 
clinical  history  is  very  unique.  The 
patient  may  remain  well  for  years,  in- 
deed, so  long  that  he  or  she  has  entirely 
forgotten  about  the  removal  of  the 
small,  discolored  wart  two,  three,  or 
even  five  years  previously.  A  rapidly 
growing  tumor  then  develops  within 
the  brain  or  in  some  other  internal  or- 
gan, and  the  patient  quickly  succumbs. 
It  is  from  this  fact  that  the  error  has 
arisen  of  supposing  that  it  is  a  danger- 
ous practice  to  remove  pigmented  warts. 
Often  these  are  not  removed  until  they 
show  some  evidence  of  growth;  then 
metastases  have  occurred  and  the  pa- 
tient will  succumb  from  general  mela- 
noma in  a  relatively  short  time.  The 
common  interpretation  of  such  a  course 
of  events  is  that  the  excision  has  been 
responsible  for  exciting  the  otherwise 
harmless  mole  into  a  virulently  active 
growth.  As  a  matter  of  fact  the  au- 
thor feels  convinced  that  in  these  cases 
metastases  had  already  taken  place  at 
the  time  of  excision,  and  not  as  a  result 
of  it.  In  this  class  of  cases,  there  has 
seldom  been  any  recurrence  at  the  site 
of  the  original  tumor,  if  the  patient  is 
fortunate  enough  to  have  had  a  proper 
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excision,  and  not  such  incomplete  and 
stimulating  forms  of  treatment  as  cu- 
rettage or  caustic  applications.  When 
recurrence  takes  place  only  in  distant 
portions  of  the  hody,  and  not  in  the  site 
of  the  primary  growth  it  must  be  as- 
sumed that  this  latter  has  been  com- 
pletely removed,  and  this,  therefore,  is 
an  argument  for  the  early  removal  of 
all  pigmented  growths,  without  waiting 
until  they  have  begun  to  develop  a  ma- 
lignant character. 

The  pathology  of  these  tumors  is  as 
characteristic  as  their  clinical  history. 
They  are  composed  of  cells  presenting 
a  great  variety  of  forms ;  often  they  are 
definitely  epithelioid  in  shape;  at  other 
times  fusiform,  with  a  number  of 
branching  processes;  again  they  are 
definitely  spindle-shaped,  each  end  be- 
ing drawn  out  into  a  long,  slender  proc- 
ess. The  typical  cell  of  these  tumors 
contains  pigment ;  but  many  cells,  even 
from  darkly  colored  lesions,  are  not  pig- 
mented, and  some  typical  melanomata 
contain  no  pigment.  Another  pecul- 
iarity is  that  many  of  the  metastases 
arising  from  deep-colored  grow^ths  may 
be  pigment  free. 

The  connection  of  these  tumors  with 
congenital  nevi  raises  an  interesting 
question.  Are  they  in  any  way  related 
to  nevi?  The  author  believes  that  the 
term  nevus  is  used  much  too  loosely. 
Two  rather  definite  forms  of  growths 
are  included  under  this  name.  We 
have,  first,  vascular  nevi,  in  which  the 
tumor  is  composed  of  endothelial  cells, 
forming,  in  a  greater  or  less  perfect 
manner,  walls  of  small  vessels,  and, 
second,  we  have  the  congenital,  dis- 
colored growths,  known  as  pigmented 
nevi,  in  which  no  vessel  Avails  are 
found,  but  only  cells  which  on  super- 
ficial inspection  show  many  similarities 
to  those  of  vascular  nevi.     The  author 


feels  that  to  apply  the  name  nevi  to 
these  latter  tumors  is  misleading;  they 
form  a  definite  entity  by  themselves. 
ATany  of  them  may  be  entirely  unpig- 
mented ;  in  many  the  cells  are  more 
or  less  cuboidal  in  shape.  It  is  par- 
ticularly in  connection  with  this  lat- 
ter class  that  melanoma  arises,  and  a 
study  and  comparison  of  these  various 
growths  with  themselves,  and  with 
melanoma,  suggest  that  these  congen- 
ital neoplasms  are  really  cell-complexes 
wdiich  have  been  set  aside  during  the 
process  of  development,  and,  in  fact, 
represent  the  early  stages  of  true  mela- 
noma. 

The  interesting  question  next  sug- 
gests itself,  whether  we  shall  consider 
these  melanomata  as  epithelial  tumors 
or  as  of  connective-tissue  origin.  Their 
close  relation  to  epithelial  structure, 
their  pigment-forming  property,  the 
peculiar  shape  of  many  of  their  cells, 
particularly  in  some  of  the  early 
nevoid  forms,  suggest  to  some  observ- 
ers that  they  must  be  of  epithelial 
origin.  On  the  other  hand,  the  fact 
that  no  direct  connection  exists  between 
them  and  the  epidermis  and  the  tend- 
ency to  a  fusiform  shape  of  their  cells 
in  their  most  typical  form  (demon- 
strated so  clearly  by  Ribbert  in  teased 
preparations  from  choroidal  growths) 
make  the  term  melanotic  sarcoma  cor- 
rect for  other  observers.  Ribbert  has 
undoubtedly  done  the  most  work  on 
these  growths.  He  believes  them  to  be 
of  connective-tissue  origin,  and  that 
they  represent  a  special  form  of  pig- 
ment-forming connective-tissue  cell,  to 
which  he  applies  the  name  chroma- 
tophore. 

A  form  of  sarcoma  which  is  of  very 
great  interest  both  clinically  and  patho- 
logically is  lymphosarcoma.  The  units 
composing  this   tumor   are   the    round 
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lymphoid  cells  of  the  lymphatic  glands. 
With  these,  larger  cells  are  also  present, 
possessing  a  relatively  greater  amount 
of  protoplasm,  and  resembling  the  cells 
of  the  follicles  of  the  gland.  The  en- 
dothelial elements  of  the  gland  also 
undergo  proliferation,  and  the  results 
of  this  may  at  times  form  consider- 
able portions  of  the  tumor.  In  other 
growths,  especially  those  with  large 
amounts  of  lymphoid  cells,  the  support- 
ing connective  tissue  and  endothelial 
elements  may  be  present  in  only  small 
amounts.  The  changes  in  the  endothe- 
lial structures  in  no  way  differ  from 
similar  changes  present  in  inflamma- 
tory processes.  In  many  of  them  sev- 
eral nuclei  may  be  present,  so  that  giant 
cells  may  be  of  frequent  occurrence. 
Another  kind  of  cell  often  found  in 
these  tumors  is  the  eosinophile  cell ;  it 
is  not  always  present,  but,  when  it  is,  it 
is  of  diagnostic  importance.  A  fine 
reticulum  supports  all  these  elements, 
and  this  varies  in  amount  in  an  inverse 
ratio  to  the  other  components.  It  may 
even  to  a  large  extent  replace  the  true 
elements,  and  in  such  cases  gives  rise 
to  firm,  hard  tumors. 

The  locations  of  preference  for  lym- 
phosarcomata  are  the  lymph-glands  of 
the  neck,  axilla,  and  anterior  medias- 
tinum; in  the  latter  region  the  thymus 
may  form  the  starting  point  of  the 
growth.  Less  frequently  they  may 
arise  from  the  palate,  tonsils,  and  lym- 
phatics of  the  intestinal  canal,  and  still 
more  rarely  from  the  spleen,  liver, 
lungs,  or  even  mamma.  The  tumors 
are  essentially  malignant  growths,  and 
their  metastases  invade  every  organ. 

Another  change  which  is  peculiarly 
associated  with  these  tumors  is  the 
collection  of  lymphocytes  within  the 
blood.  It  is  natural  to  suppose  that  the 
tumor  elements   are   easily   swept  into 


the  circulation  and  there  collect,  pro- 
ducing  a  relative  lymphocytosis.  Rib- 
bert  even  concludes  that  not  only  is 
pseudoleukemia  a  lymphosarcoma,  but 
also  leukemia,  and  that  the  latter  is 
simply  a  later  stage  of  the  same  affec- 
tion. 
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More  or  Less  Extensive  Nevi  by  the 
Tesla  Current,  Post-Graduate,  New 
York,  1909,  xxiv,  55. 

Malignant  Tumors  of  Epiblastic 
Origin. — Under  this  head  must  be  de- 
scribed a  number  of  tumors  whose 
pathology  approaches  closely  that  of 
simple  adenoma,  and  whose  growth  is 
mainly  expansive,  and,  yet,  the  more 
rapidly  growing  of  them  possess  in- 
vading qualities  and  form  extensive 
metastases. 

Neoplasms  of  epithelial  origin  de- 
serve a  separate  classification  from 
true  carcinomata,  for  the  reason  that 
there  is  every  gradation  between  their 
simple  benign  forms  and  the  malignant 
varieties;  the  former  are  slow-growing, 
well-localized,  and  encapsulated  adeno- 
mata. 

The  pathology,  however,  is  essentially 
the  same  as  in  the  more  malignant, 
progressive,  and  metastasizing  forms, 
and  every  intermediate  step  may  be  ob- 
served between  them.  They  illustrate 
well  the  point  mentioned  that  no  sharp 
line  of  division  exists  between  benign 
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and  nialii;naiit  tumors.  These  tumors 
include  cylindroma,  which  occurs  chiefiy 
in  the  oral  cavity,  in  the  palate,  on  the 
iloor  ot  the  mouth,  in  the  region  of  the 
salivary  glands,  in  the  orbit,  or  in  the 
accessory  nasal  sinuses,  rarely  else- 
where. They  are  characterized  by  an- 
astomosing columns  of  epithelial  cells, 
of  varying  thickness  and  configuration. 
Between  these,  or  within  tubes  formed 
by  them,  dependent  partly  upon  the  col- 
lection of  the  secretions  of  the  cells, 
and  partly  upon  a  hyahne  degeneration 
of  the  stroma,  is  a  clear,  more  or  less 
homogeneous  material,  from  the  tube- 
like character  of  which  the  tumor  ob- 
tains its  name.  These  tumors  are 
essentially  benign;  they  rarely  recur 
after  removal  and  more  rarely  still 
from  metastases. 

Mixed  Malignant  Tumors.  —  For 
the  sake  of  completeness,  mention 
will  be  made  of  the  mixed  tumors 
of  the  salivary  glands,  especially  of  the 
parotid;  these  should  never  be  classed 
as  carcinomatous.  They  do  not  form 
metastases,  and  when  properly  removed 
do  not  recur.  They  are  composed  of 
columns  of  cells,  sometimes  solid,  some- 
times inclosing  spaces  or  concentric 
pearls  of  flattened  cells.  Such  definitely 
stamp  the  cellular  portions  of  the  tu- 
mor as  epithelial  and  not  endothelial. 
The  arrangement  of  these  cells  is  very 
like  that  in  cylindroma,  the  only  differ- 
ence being  that  there  is  not  the  exten- 
sive amount  of  the  same  type  of  degen- 
erative changes  and  secretory  collection 
as  in  the  latter.  The  peculiar  feature 
of  the  mixed  tumors  of  the  salivary 
glands  consists  in  the  great  variety  of 
different  kinds  of  mesoblastic  tissue 
between  the  epithelial  portii^ns  of  the 
tumors.  The  epithelial  columns  may 
be  separated  by  mucous  tissue,  by  ordi- 
nary connective-tissue  stroma,  by  fat. 


by  cartilage,  and  even  by  bone.  The 
locality  of  the  salivary  glands,  particu- 
larly the  parotid,  is  such  that  it  is  an 
easy  matter  to  conceive  how  develop- 
mental abnormalities  could  cause  the 
deposition  of  all  these  varieties  of 
mesoblastic  tissue  among  the  loljules. 
These  tumors  become  malignant  even 
more  rarely  than  the  cylindroma,  but 
at  times  their  epithelial  portions  may 
burst  the  capsule,  and  develop  into  real 
carcinoma.  They  find,  therefore,  a 
place  in  a  discussion  of  malignant 
growths. 

The  adenomata  of  the  breast,  pros- 
tate, and  kidney  may  be  omitted  in  this 
discussion,  but  adenomata  of  the  ad- 
renal and  liver  are  frequently  malig- 
nant, and,  therefore,  deserve  special 
mention.  Of  particular  interest  are 
the  adrenal  adenomata,  otherwise 
known  as  hypernephromata ;  the  inter- 
est centers  around  the  very  wide  dis- 
tribution of  embryonal  complexes  of 
adrenal  tissue.  Small  masses  of  this 
tissue  occur  widely  distributed  through- 
out the  body;  they  resemble  in  every 
way  the  adrenal,  with  the  exception 
that  the  tubules,  when  definitely  pres- 
ent, are  not  arranged  in  an  orderly 
direction,  but  irregularly  anastomose 
and  wind  around.  These  complexes 
of  cells  are  most  frequent  in  the  ad- 
renal and  in  the  tissue  about  it,  or  in 
the  kidney.  They  are  also  encountered 
in  the  broad  ligament,  in  the  ependyma, 
on  the  under  surface  of  the  liver,  and 
in  the  lesser  omentum ;  also  in  the  ovary 
and  solar  plexus.  They  form  a  strong 
argument  for  the  development  of  tu- 
mors from  embryonal  complexes. 
When  such  tumors  acquire  malignant 
characters  they  often  attain  a  very 
large  size,  even  eight  to  nine  inches  in 
diameter.  These  tumors  often  show 
extensive    necrosis    in    their    centers; 
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although  they  are  very  vascular,  and 
interstitial  hemorrhages  are  frequent. 
They  are  dangerous,  both  from  their 
size  and  the  frequency  witli  which  they 
metastasize.  Metastases  occur  oftenest 
in  the  liver  and  lymph-glands,  but  also 
in  the  brain  and  lungs ;  the  metastases 
result  from  the  breaking  of  the  capsule 
of  the  tumor  and  the  invasion  of  the 
surrounding  vessels  and  lymphatics 
(see  Adrenals,  Diseases  of,  vol.  i). 

Of  similar  significance  are  the  ade- 
nomata of  the  liver.  These  most  fre- 
quently occur  with  cirrhosis  of  the 
liver,  and  originate  in  multiple  locations 
in  that  organ.  Usually  they  remain  of 
small  size,  undoubtedly  representing 
small,  regenerated  areas ;  at  other  times, 
however,  they  take  on  a  more  exten- 
sive growth,  and  form  tumors  of  the 
size  of  a  walnut  or  apple.  Not  in- 
frequently others  become  still  larger 
and  develop  into  definitely  malignant 
growths,  which  then  invade  the  vessels, 
especially  the  portal  vein  or  the  in- 
ferior vena  cava,  and  thus  become 
transplanted  to  other  regions  of  the 
body,  heart,  lungs,  bones,  and  lymph- 
glands. 

The  histology  of  these  small  tumors 
closely  agrees  with  that  of  normal  liver- 
cells;  at  times  solid  columns  of  cells 
are  found;  at  other  times  the  chains  of 
cells  surround  lumina  in  the  interior  of 
which  are  cell  detritus  and  gall-stained 
coagula.  The  metastases  are  often 
functional;  many  of  them  never  de- 
velop, but  frequently  retrogress  and 
perish.  Ribbert  assumes  that  these 
tumors  grow  directly  from  the  liver- 
cells. 

Similar  adenomata  grow  from  the 
thyroid;  they  resemble  the  thyroid  par- 
enchyma, but  are  easily  distinguish- 
able from  it,  and  form  metastases  which 
show  a  predilection  for  the  extremities 


of  the  long  bones.  Both  the  metastases 
and  the  original  tumor  are  slow-grow- 
ing and  run  a  very  benign  course. 

The  consideration  of  these  adeno- 
mata finds  a  proper  place  in  the  discus- 
sion of  cancer,  because  those  which  we 
have  described  also  occur  in  forms 
which  are  malignant.  In  the  main, 
however,  their  growth  is  slow  and  ex- 
pansive, and  always  so  in  their  early 
stage.  It  is  this  feature  of  expansive 
growth  that  distinguishes  them  from 
true  cancer.  In  true  carcinoma  or 
epithelioma  the  increase  in  size  is,  from 
the  very  start,  dependent  upon  an  in- 
filtration of  the  surrounding  tissue  by 
new  cells.  Yet,  after  all  has  been  said, 
the  difiference  between  these  and  the 
adenomata  is  only  one  of  degree. 
Many  of  the  carcinomatous  growths 
must  be  termed  adenocarcinoma,  and, 
as  was  mentioned  above,  there  is  no 
sharp  line  between  the  two  types.  The 
writer  desires  to  lay  special  emphasis 
upon  this  fact,  as  it  establishes  a 
closer  relation  between  the  normal  tis- 
sue and  carcinomatous   tumors. 

Carcinoma  may  occur  wherever  epi- 
thelial tissue  is  present.  The  essential 
element  is  the  invasion  of  the  neigh- 
boring tissues  by  groups  of  cells  which 
present  a  greater  or  less  deviation  in 
their  appearances  from  the  normal  cell. 
The  different  forms  of  these  growths 
depend  upon  the  different  relation  of 
these  cells  to  each  other  and  to  the  con- 
nective-tissue stroma,  and  also  to  the 
amount  and  character  of  this  stroma. 
In  general,  the  cells  of  carcinoma  sim- 
ulate the  epithelium  of  the  tissue  or 
gland  in  which  they  arise.  It  may  thus 
be  adenomatous,  or  alveolar,  or  acinous, 
and  at  times  the  epithelial  elements  are 
so  excessively  developed  that  the  tu- 
mor seems  to  be  practically  solid  with 
cells.      Such    growths    occur    in    any 
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glandular  organ,  but  particularly  in 
the  breast,  gall-bhuUlcr,  intestines,  and 
lungs. 

In  other  tumors  tlie  glandular  ele- 
ments form  anastomotic  columns  of 
cells,  separated  by  a  greater  or  less 
amount  of  stroma.  In  some  slow- 
growing  tumors,  particularly  of  the 
breast,  the  cellular  elements  may  also 
be  few  in  number  and  separated  by 
much  well-organized  fibrous  tissue. 
Tumors  of  this  kind  are  called 
scirrJwns  carcinomata.  In  some  tu- 
mors a  single  layer  of  cuboidal  or 
cylindrical  eells  lines  glandular-like 
ipaces.  Cylindrical  adenocarcinomata 
of  this  variety  usually  occur  in  the 
hollow  organs,  particularly  the  stom- 
ach, colon,  or  rectum;  they  also  occur 
in  the  uterus,  gall-bladder,  pancreas, 
lung,  prostate,  and  mamma.  Other 
tumors  show  a  papillary  form  of 
growth,  with  long,  slender  processes 
lined  with  a  single  layer  of  cylindrical 
cells.  These  occur  especially  in  the 
bladder  or  uterus;  they  have  also  been 
described  in  the  digestive  tract.  ]\Iany 
carcinomata  secrete  large  quantities  of 
mucus ;  this  is  especially  true  of  the 
cylindrical-celled  growths.  The  mucus 
collects  in  the  interstices  between  the 
epithelial  portions,  producing  the  mac- 
roscopic appearance  of  a  jelly-like  sub- 
stance; such  conditions  are  generally 
termed  mucinogenous  degenerations. 
The  analogous  colloidal  degeneration 
also  occurs,  but  it  is  rare. 

Epithelioma  of  the  skin  follows  two 
main  types  of  growth:  the  spinous  or 
squamoHS-cell  epithelioma,  and  the 
basilar-cell  epithelioma. 

The  cells  of  the  squamous  type  re- 
semble those  of  the  prickle  cells  of 
the  stratum  Alalpighii ;  they  are  large, 
connected  to  adjacent  cells  by  spines, 
and   tend    to    invade   the    surrounding 


connective  tissue  in  large  groups.  Fre- 
(|uenll)-  they  arc  concentricall}-  grouped  ; 
])y  virtue  of  this,  and  the  continued 
proliferation,  concentric  masses  of  flat- 
tened cells  result,  forming  the  so- 
called  "pearls."  This  spinous  type  is 
the  most  malignant  form  of  epithe- 
lioma of  the   skin. 

In  all  forms  of  malignant  tumors  of 
epiblastic  origin  the  formation  of 
secondary  growths  at  a  distance  from 
the  tumor  is  of  frequent  occurrence, 
though  the  various  varieties  of  tumors 
differ  in  the  rapidity  and  frequency 
with  which  such  secondary  growths 
form  and  the  sites  in  which  they  first 
locate. 

As  has  been  indicated,  sarcomatous 
metastases  usually  occur  by  the  blood- 
stream. In  carcinoma  and  epithelioma 
the  cells,  at  first,  almost  always  are 
swept  away  in  the  lymph-channels. 
"\Miy  it  is  that  the  metastases  of  these 
two  forms  of  malignant  new  groAvths 
invade  the  body  by  means  of  dififerent 
paths  is  not  thoroughly  understood.  It 
may  be  due  to  the  fact  that  a  con- 
nective-tissue cell  more  readily  forms  a 
part  of  a  vessel-wall  than  does  a  car- 
cinoma cell.  At  any  rate  carcinoma 
and  epithelioma  spread  through  the 
lymphatics.  The  cells  of  these  tumors 
accomplish  this  not  only  by  means  of 
the  direct  extension  of  growth,  but  also 
by  ameboid  movement  of  individual 
cells  (Ribbert,  "Das  Carcinom  des 
Menschen").  In  sections  of  these 
tumors  their  cells  are  seen  filling  the 
crevices  of  the  stroma  and  lymphatic 
spaces. 

By  the  vessels  of  the  latter  the  cells 
are  convey^ed  to  the  regional  glands 
which,  for  a  time  at  least,  form  a 
barrier  to  further  extension  of  the 
growth.  The  efficiency  of  this  barrier 
is    best    appreciated    in    squamous-cell 
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eijithelioma,  which  form  of  cancer 
never  invades  the  general  body  beyond 
llie  first  set  of  lymphatic  glands. 

[The  importance  of  metastases  and  the 
frequency  of  their  occurrence  with  various 
tumors  can  be  appreciated  by  the  following 
tables  taken  from  Redlich's  article,  which 
shows  the  frequency  with  which  cancer  of 
various  organs  metastasize  at  the  time  of 
death : — 


Breast 

Pancreas 

Lung 

Gall-passages  , . . . 

Kidney  

Ovaries,     vagina, 

vulva 

Stomach 

Uterus 

Esophagus 

Phar^^nx 

Large  gut 

Rectum 


i 

0)  p, 

12; 

26 

K 

26 

100.0 

8 

8 

100.0 

30 

29 

96.6 

32 

30 

93.7 

8 

7 

87.5 

15 

13 

86.7 

156 

131 

84.0 

34 

27 

79.5 

52 

39 

75.0 

11 

8 

72.7 

20 

14 

70.0 

23 

16 

69.6 

96.2 
77.0 
71.4 
92.3 


85.8 
59.5 
76.8 

53.2 
66.7 


H.  H.  Janeway.] 

In  quite  a  number  of  instances 
metastases  have  involved  organs  with- 
out having  attacked  the  lymph-glands. 
The  frequency  of  such  an  anomaly 
with  cancer  of  the  various  organs 
among  the  cases  reported  by  Redlich 
is  indicated  in  the  following  table : — 

Stomach   •. 17  times 

Gall-passages    10      " 

Large  gut    4      " 

Esophagus,    lungs,    uterus, 

breast,   kidney    3       " 

Ovaries,  pancreas,  rectum.  2      " 

The  following  tables  show  the  per- 
centages of  cases  of  carcinoma  of  the 
various  organs  w'hich  had  formed,  at 
the  time  of  death,  metastases  in  the 
lymph-glands,  on  the  one  hand,  and  in 
the  organs  of  the  body,  on  the  other 
hand : — 


Percextages     of     Carcinoma    of    Various 

Organs  Forming  Metastases  in  the 

Lymphatic  Glands. 


Breast 

Lung 

Pancreas  

Pharynx 

Stomach 

Uterus  and  vagina 

Esophagus 

Gall-passages 

Rectum 

Large  gut 

Kidney  


Redlich's 
cases. 


88.5 
86.6 
75.0 
72.7 
72.4 
70.6 
67.3 
62.5 
60.8 
50.0 
50.0 


Feidchenfeld'i 
cases. 


92.0 
71.4 
61.5 


70.3 
59.5 
73.2 
73.1 
50.0 
40.0 


Percentages  of  Carcinoma  of  the  Various 

Organs   Forming  Metastases  in 

Other  Organs. 


Redlich's 

cases. 

Feidchenfeld's 
cases. 

Pancreas 

100.0 
92.3 
87.5 
81.3 
66.6 
65.3 
46.6 
35.3 
31.8 
27.3 

69.2 

Breast 

88.0 

Kidney  

Gall-passages 

Lung 

84.6 
52.4 

Stomach 

54.1 

Vulva 

Vulvovagina 

28.2 

Rectum 

50.0 

Pharynx 

The  second  variety  of  epithelioma 
of  the  skin,  the  basilar  type,  repro- 
duces cells  which  strongly  resemble  the 
cells  of  the  basilar  layer.  Many  forms 
of  this  tumor  occur,  and  various  sub- 
divisions have  been  suggested,  depend- 
ing upon  the  arrangement  of  these  cells. 
They  have  been  divided  into  adeno- 
matous, acinous,  or  cystic  groups.  In 
general,  however,  they  all  present  the 
same  essential  characteristics,  and  the 
author  sees  no  reason  for  subdivision 
of  this  class. 

The  early  stages  of  these  tumors 
consist  of  simple  projections  of  thick- 
enings of  the  basilar  membrane  into  the 
corium.     The   invasion   of   the   corium 
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liy   these  cells   steadily   increases,   with 
Ihe  i)ro(luction   of   many  different   ap- 
pearances, which  may  all  be  described 
by  stating-  that  the  various  groups  of 
cells   within   the   corium  are   of   larger 
or  smaller  size,  and  are  connected  with 
anastomotic  cohmms  of  varying  thick- 
ness   and    length.      When    the    adeno- 
matous character  is  more  marked,  cystic 
degeneration    is    frequent.      From    the 
occurrence    of    these    cysts    the    name 
adenoma  sebaceum  cystoides  has  orig- 
inated.     The    tumors    of    the    basilar 
type    are    all    of    a    relatively    benign 
nature;    they  are  slow  of  growth,  and, 
with  the  rarest  exception,  do  not  metas- 
tasize.    This  fact  is  remarkable  when 
their    histology    is    studied    carefully. 
Frequently  the  tumor  processes  are  of 
great   length,    and   in   all   of   them   the 
epithelial   elements  are  very  abundant. 
Bibliography. — Ribbert,     H. :       Beit- 
rage   zur  Entstehung  d.   Geschwiilste 
zweite   und   dritte    Erganzung,   Bonn, 
F.  Cohn,  1907  und  1908;  Ribbert,  H.: 
Geschwiilstlehre,  1904. 

Chemistry  of  Cancer. — The  chemis- 
•  try  of  cancer  at  the  present  time  is  in  a 
very  unsettled  state.     As  Beebe  states, 
"the  chemical  study  of  tumors  is  in  its 
infancy.     We  have  scarcely  proceeded 
far  enough  to  know  where  the  medical 
problems   are,   nor  have  methods   now 
available  been  perfected  to  such  an  ex- 
tent as  to  enable  a  decisive  experiment  to 
be  made."     "No  phase  of  metabolism," 
says    this    investigator,    "has    been    de- 
scribed in  cancer  which  does  not  have 
a  counterpart  in  non-cancerous  condi- 
tions.   This  applies  to  such  questions  as 
the    nutritive     relations     between     the 
cancer  cells  and  the  normal  body  tissue, 
to  the  nitrogenous  balance,  retention  or 
elimination  of  sodium  chloride,   excre- 
tion of  acetone,  the  relation  of  ammonia 
excretion,    and   to    a   possible   acidosis. 


Diet  doubtless  forms  an  important  part 
in  the  growth  of  cancer,  i)ossibly  even 
in  tlie  origin  of  the  disease."  Tliis  view 
is  confirmed  by  clinical  experience  in 
human  cancer,  and  by  work  upon  ex- 
perimental cancer  in  animals. 

The  question  of  the  existence  of 
specific  cancer  poisons  is  an  important 
one.  Evidence  exists  that  such  toxic 
substances  exist,  but  no  proof  that 
it  is  eft'ective  in  causing  cancei-ous 
cachexia.  Beebe  says,  in  this  connec- 
tion, "two  questions  arise  in  connection 
with  the  presence  of  ferments  in 
cancer:  Are  there  ferments  in  can- 
cerous tissue  which  are  peculiar  to  it? 
And,  second,  do  any  of  the  ferments 
present  in  cancer  have  any  marked 
heterolytic  activity?  Some  evidence 
exists  which  permits  of  a  possible 
positive  answer  to  both  these  questions, 
but  at  present  there  also  exist  con- 
flicting statements." 

It  is  rare  for  malignant  tumors  to 
occur  de  novo  in  multiple  locations. 
Though  rare,  there  are  relatively 
numerous  and  well-authenticated  refer- 
ences to  several  varieties  of  tumors, 
and  various  forms  of  epithelial  cancers 
themselves,  occurring  independently  of 
each  other  in  different  locations  of  the 
body.  Ribbert  ("Das  carcinom  des 
menschen")  has  reported  a  number  of 
such  instances. 

[Santi  Pnsateri  ("Beitrag  zur  Studium 
multiple  primare  Carcinom,"  Virchow's  Ar- 
chiv,  Bd.  cciv,  p.  85)  reports  a  very  interest- 
ing case  of  the  kind  and  refers  to  others  in 
the  literature.  In  Pusateri's  case  there  was 
found  at  autopsy  a  cancer  of  the  breast  and 
of  the  pylorus  of  different  histological  types. 
H.  H.  Janeway.] 

SYMPTOMATOLOGY.— The 

symptomatology  of  cancer  depends  so 
greatly  upoa  its  location  that  it  cannot 
be  taken   up  in   detail  in  a   review  of 
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this  kind,  but  certain  general  features 
may  be  mentioned. 

In  the  large  majority  of  cases  the 
appearance  of  a  tumor  or  "lump"  is 
the  first  feature  to  attract  the  attention 
of  the  patient;  the  only  exception  to 
this  statement  relates  to  growths  in  the 
internal  organs,  and  even  among  these  a 
tumor  may  be  the  first  symptom  noticed 
by  the  patient,  but  more  frequently  it 
is  a  disturbance  of  the  function  of  the 
organ  affected  that  first  attracts  atten- 
tion. Even  in  the  latter  case  careful 
examination  by  the  physician  usually 
reveals  a  tumor,  although  instances  are 
constantly  occurring  in  which  a  malig- 
nant growth  has  not  been  diagnosed 
until  an  autopsy  has  been  performed. 
Such  a  condition  is  more  apt  to  exist 
when  the  primary  tumor  remains  small, 
and  the  secondary  growths  far  outstrip 
it  in  rapidity  of  growth,  or  when,  from 
the  location  of  the  primary  growth,  it 
interferes,  even  when  of  small  size,  with 
the  function  of  some  important  organ. 

[An  illustration  of  how  the  first  of  these 
conditions  may  obtain  is  furnished  by  a  case 
coming  under  the  observation  of  the 
writer.  In  this  case  a  primary  epithelioma 
of  the  antrum  escaped  notice,  until  only  a 
few  weeks  before  the  patient's  death,  while 
the  metastases  in  the  lymph-nodes,  which  had 
been  present  two  years  before  death,  and 
which  had  been  operated  upon  two  or  three 
times,  had  been  regarded  as  the  primary 
tumor.     H.  H.  Janeway.] 

Illustrations  of  the  second  class  of 
conditions  are  furnished  by  certain 
cancers  occluding  the  common  bile- 
duct,  or  the  pyloric  opening  of  the 
stomach,  or  intestinal  lumen,  and  even 
diffuse  cancer  of  the  whole  gastric  or 
intestinal  wall,  or  one  involving  the 
head  of  the  pancreas.  In  neoplasms  of 
the  internal  organs  it  is  a  disturbance 
of  the  function  of  the  organ  that  almost 
always  first  calls  the  attention  of  both 


patient  and  physician  to  the  disease. 
For  detailed  description  of  sucTi  growths 
the  reader  is  referred  to  articles  on  the 
various  organs;  it  is  the  scope  of  the 
present  review  to  outline  in  a  general 
way  the  main  features  of  cancer,  but  a 
few  illustrations  may  be  given.  Thus, 
in  carcinoma  of  the  esophagus  the  first 
symptom  is  dysphagia;  in  the  carci- 
noma of  the  stomach  there  is  a  disturb- 
ance of  gastric  digestion  or  symptoms 
of  pyloric  obstruction;  in  malignant 
disease  of  the  head  of  the  pancreas  or 
bile-duct,  obstructive  jaundice  occurs; 
in  the  intestines,  there  will  be  chronic 
intestinal  obstruction;  in  carcinoma  of 
the  rectum  we  have  constipation,  or 
bleeding  or  discharge  from  the  anus. 
Hemorrhage  from  carcinoma  of  many 
organs  often  constitutes  the  first  symp- 
tom, and  this  is  especially  true  of  car- 
cinoma of  the  uterus  and  bladder. 

The  character  of  the  swelling  in  in- 
ternal cancer  may  or  may  not  give  diag- 
nostic information ;  in  many  instances 
it  aids  materially.  There  is  often  pres- 
ent a  certain  firmness  and  nodular  char- 
acter to  the  surface,  which  belongs  to 
cancer  alone.  On  the  other  hand,  the 
character  of  the  tumor  is  of  the  greatest 
importance  in  all  external  growths,  and 
in  those  superficial  internal  growths 
which  are  susceptible  to  direct  exami- 
nation. In  describing  these  it  will  be 
necessary  to  distinguish  between  sar- 
coma and  carcinoma. 

Peripheral  sarcomata  always  first 
appear  beneath  the  skin,  or  in  direct 
connection  with  some  bone,  either  fill- 
ing its  medullary  cavity  or  growing 
from  its  periosteum;  the  tumors  may 
attain  considerable  size  before  itivolv- 
ing  the  skin  or  ulcerating  through  its 
surface.  The  consistency  of  sarcomata 
varies  greatly,  according  to  the  charac- 
ter  of    their    cellular    elements.      The 
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osseous  system  forms  a  special  site  of 
predilection  for  sarcoma.  When  grow- 
ing in  the  medullary  cavity  it  gradu- 
ally distends  the  latter,  producing  a 
lusilDrm  swelling  around  the  whole 
circumference  of  the  bone ;  as  the 
tumor  increases  in  size  the  shell  of 
bone  around  it  becomes  thinner  and 
thinner,  until  finally  there  is  a  mere 
crepitating  layer  of  bone,  and  spon- 
taneous fractures  are  of  frequent  oc- 
currence. It  is,  however,  astonishing 
how  large  a  size  these  tumors  may 
attain  before  such  an  accident  occurs. 
When  sarcoma  grows  from  the  peri- 
osteum it  produces  a  fusiform  swelling 
on  one  side  of  the  circumference  of  the 
bone  to  which  it  is  attached.  The  sur- 
face of  these  tumors  is  generally  quite 
even,  and  the  fusiform  character  of  the 
swelling  is  not  interrupted  by  nodular 
irregularities.  The  rapidity  of  the 
growth  varies  greatly,  but  massive 
tumefaction  usually  occurs,  and  this 
is  one  of  the  distinguishing  features 
between  sarcoma  and  carcinoma.  The 
whole  disease  may  run  its  course  in 
four  months  or  even  in  two,  but  in  the 
more  slow  growing  tumors  it  may  last 
for  years.  Hemorrhages  are  of  fre- 
quent occurrence,  either  in  the  inter- 
stices of  the  tumor  or  upon  its  surface 
after  ulceration. 

The  degree  of  pain  varies  greatly  in 
sarcoma;  in  rapidly  growing  tumors  it 
may  be  considerable,  and  in  the  very 
rapid  ones  it  may  be  so  severe  that  the 
disease  can  be  mistaken  for  osteomye- 
litis ;  in  slower  growths  it  often  does 
not  amount  to  more  than  a  dull  ache, 
even  after  the  neoplasm  has  attained 
some  size. 

It  is  unusual  for  the  neighboring 
lymphatic  glands  to  become  involved  in 
sarcoma ;  metastases  occur  in  distant 
organs  by  the  path  of  the  blood-vessels. 


as  described  in  the  section  on  Pathol- 
ogy; the  lungs  are  usually  first  and 
most  extensively  involved  by  the  metas- 
tases. Sarcoma  originating  in  the  sub- 
cutaneous connective  tissue  is  com- 
monly of  a  benign  type.  At  first  it 
generally  forms  a  well-encapsulated 
tumor,  with  a  very  definite  contour, 
only  slightly  nodular;  as  is  character- 
istic of  sarcoma  in  general,  consider- 
able size  may  be  attained  before  the 
skin  is  infiltrated,  and  becomes  attached 
to  the  growth.  In  other  words,  the, tu- 
mor originates  beneath  the  skin,  and 
this  forms  an  important  diagnostic 
criterion  between  sarcoma  and  carci- 
noma. The  actual  size  which  the  neo- 
plasm attains  before  the  skin  is  in- 
volved depends  upon  how  far  beneath 
the  skin  it  originates,  and  many  of  the 
deeper  tumors  may  reach  the  size  of  an 
orange  or  a  child's  head  before  ulcera- 
tion occurs.  On  the  other  hand,  some 
may  become  attached  to  the  skin  when 
only  the  size  of  a  pea  or  small  nut,  but 
even  in  such  instances  ulceration  is  de- 
layed for  a  longer  time  than  would  be 
the  case  in  epithelioma. 

Another  distinguishing  feature  be- 
tween sarcoma  and  carcinoma  is  the  age 
at  which  the  disease  develops.  It  is 
undoubtedly  true,  within  certain  limits, 
that  both  sarcoma  and  carcinoma  be- 
come more  frequent  as  age  advances, 
but  it  is  also  true  that  sarcoma  appears 
at  a  much  earlier  period  than  carci- 
noma. Isolated  instances  of  carcinoma 
may  occur  in  young  children,  and  we 
ourselves  have  seen  epithelioma  of  the 
face  as  early  as  at  18  years  of  age. 
But  it  is  not  at  all  unusual  for  sarcoma 
to  be  found  in  babies,  and  it  is  of  fre- 
quent occurrence  in  the  second  decade 
of  life. 

The  appearances  of  carcinoma  are, 
perhaps,  even  more  characteristic  than 
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those  of  sarcoma.  This  is  largely  due 
to  its  early  ulceration,  and  to  the  very 
typical  character  of  the  latter.  We 
may  limit  our  description  to  epithelioma 
of  the  skin  and  use  this  as  a  type  of 
the  disease. 

In  the  very  earliest  stages  of  epithe- 
lioma there  may  be  nothing  more  than 
a  rose-colored  dot  of  congestion,  or  a 
little  excrescence,  or  roughening  or 
scaling  at  one  circumscribed  spot.  Hy- 
perkeratosis seems  to  be  a  constant 
feature  of  the  early  stages  of  the  squa- 
mous-cell  variety,  so  that  in  these  cases 
the  earliest  symptom  is  a  persistent 
scale,  which  later  appears  as  a  scab, 
now  and  then  dropping  off  and  gen- 
erally leaving  a  bleeding  surface. 
The  basilar-cell  epithelioma,  on  the 
other  hand,  usually  begins  as  a  minute, 
solid  nodule,  and  this  gradually  en- 
larges so  that  there  is  a  definite  stage 
of  solid  tumefaction  before  ulceration 
occurs.  The  basilar-cell  epithelioma 
may  then  form  circumscribed  ulcera- 
tions of  a  characteristic  appearance, 
or  it  may  spread  first  beneath  the 
epidermis  over  a  large  area  w^ithout 
ulceration.  After  ulceration  has  oc- 
curred the  same  description  may 
apply  to  both  the  basilar  and  squa- 
mous type  of  tumor. 

The  ulcer  of  epithelioma  presents  a 
crater-like  appearance ;  the  edges  are 
raised  and  definitely  indurated;  the 
whole  growth  has  a  minutely  nodular 
surface,  and  this  characteristic  is  par- 
ticularly well  developed  in  the  raised 
peripheral  border.  Preserving  these 
characters  the  ulcer  increases  in  size  by 
spreading  at  the  periphery;  the  tend- 
ency for  epithelioma  of  the  skin  to  in- 
vade the  deeper  structures  is  very  slight. 

Epithelioma  of  this  basilar-cell  type 
is  of  very  slow  growth.  Its  progress 
may  be  insignificant  during  a  period  of 


even  ten  or  twenty  years ;  usually, 
however,  during  five  years'  time  it  be- 
comes threatening.  The  squamous-cell 
variety,  on  the  other  hand,  is  much 
more  rapid  in  its  growth,  and  in  one 
year's  time  it  can  become  very  danger- 
ous. This  type  also  invades  the  tissues 
more  deeply,  and  it  is  this  form  of  tu- 
mor which  attacks  the  mucous  mem- 
branes. Epithelioma  of  the  tongue  and 
walls  of  the  oral  cavity  are  of  this  type. 
Its  greater  degree  of  malignancy  is  also 
manifested  by  the  frequency  with  which 
it  forms  metastases;  these  metastasiz- 
ing forms  are  so  rare  in  epithelioma  of 
the  basilar-cell  type  that  they  are 
curiosities,  but  in  at  least  two  of  my 
own  cases  metastases  have  been  pres- 
ent. In  the  squamous-cell  epithelioma 
metastases  are  of  regular  occurrence; 
the  regional  lymph-nodes  are  first  in- 
volved, and,  if  life  is  prolonged, 
metastases  occur  in  other  portions  of 
the  body  before  death  takes  place 
from  the  local  disease. 

From  epithelioma  of  the  tongue  and 
the  walls  of  the  oral  cavity  metastases 
rarely  get  beyond  the  regional  lymph- 
nodes,  and  this  constitutes  one  of  the 
safeguards  against  this  most  deadly 
form  of  tumor.  In  the  majority  of 
autopsies,  wdiich  the  writer  has  per- 
formed, death  has  generally  been  due 
to  exhaustion  from  local  recurrence 
and  recurrence  in  the  regional  lymph- 
nodes  ;  metastases  have  not  been  pres- 
ent in  other  portions  of  the  body. 

The  symptoms,  then,  of  the  later 
stages  of  squamous-cell  epithelioma  of 
the  skin  or  mucous  membrane  consist 
in  the  rapidly  growing,  characteristic 
ulceration,  the  enlarged  regional  lymph- 
nodes,  a  gradual  emaciation  and  de- 
velopment of  cachexia,  and  foul  dis- 
charges, with  repeated  hemorrhages 
from  the  tumor  which  exhaust  the  pa- 
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ticnt's  slrcnglh.  I'hc  absorption  of 
toxic  products,  the  result  of  sapro- 
phytic bacteria  and  the  products  of 
proteolytic  enzymes,  induces  a  systemic 
intoxication;  this  toxemia  may  be  ac- 
companied by  a  low  grade  of  fever,  and 
is  always  partially  responsible  for  the 
progressive  loss  of  flesh  and  strength. 
As  the  growth  increases  in  size  and 
presses  upon  the  neighboring  terminal 
nerve  twigs,  it  causes  constant  pain, 
which  still  further  exhausts  the  patient ; 
through  these  various  means  death 
ensues. 

Perhaps  the  most  characteristic  train 
of  symptoms  occurs  in  cancer  of  the 
breast.  We  first  have  the  occurrence 
of  a  lump ;  this  is  movable  with  the 
breast,  upon  the  deeper  layers  of  mus- 
cles, and  the  skin  can  be  freely  moved 
over  it ;  there  may  at  the  same  time  be 
some  pain  or  discomfort.  Slowly  the 
lump  increases  in  size,  and  the  skin 
begins  to  be  wrinkled  and  drawn  in. 
The  nipple  is  retracted,  and  the  tumor 
moves  less  freely  upon  the  deeper  tis- 
sues. Palpation  at  various  times  from 
the  onset  will  reveal  nodular  enlarge- 
ments of  the  axillary  lymphatic  glands, 
and  later  on  of  the  supraclavicular 
glands.  Finally,  the  skin  necroses 
from  pressure,  and  the  tumor-tissue 
is  exposed  by  ulceration ;  in  the  mean 
time  the  neoplasm  has  been  steadily 
increasing  in  size,  and  hemorrhages 
occur  from  slight  traumas.  The  pa- 
tient finally  succumbs  by  exhaustion 
due  to  these  processes,  or  from  inter- 
ference with  the  function  of  important 
internal  organs,  as  the  lungs,  liver,  etc. 

These  processes  vary  greatly  accord- 
ing to  the  type  of  tumors ;  in  six  weeks' 
time,  and  even  less,  we  have  observed 
the  development  of  an  inoperable  tu- 
mor with  all  the  characteristic  symp- 
toms.    On  the  other  hand,  where  the 


neoplasm  is  composed  of  much  ril)rous 
connective  tissue,  years,  even  ten  or 
twenty,  may  elapse  Ijcfore  serious  con- 
ditions are  reached. 

The  symptoms  as  well  as  the  pathol- 
ogy of  melanoma  of  the  skin  deserve 
separate  consideration ;  these  tumors 
form  a  very  definite  class  by  them- 
selves, and  certain  peculiarities  which 
they  present,  both  pathologically  and 
clinically,  render  them  of  special  im- 
portance. The  nature  of  their  early 
stages  has  been  the  subject  of  much 
discussion,  but,  as  already  stated,  they 
are  commonly  believed  to  originate 
in  the  so-called  non-vascular  nevi  and 
pigmented  moles.  The  ordinary  harm- 
lessness  ,of  these  small  affairs  is  well 
recognized,  for  the  vast  majority  of 
them  remain  as  such  throughout  life. 
Every  now  and  then,  however,  one  will 
begin  to  increase  in  size,  and  such  a 
patient  will  ultimately  die  of  general- 
ized melanoma.  When  one  of  these 
tumors  begins  to  increase  in  size,  it  com- 
monly does  so  very  rapidly,  and  from 
the  start  the  tumor  is  most  malignant. 
Metastases  occur  very  early  and  are 
very  apt  to  form  in  the  skin,  so  that 
the  surface  of  the  body  may  be  cov- 
ered with  multiple,  pigmented  nodules. 
The  neighboring  lymphatic  glands  are 
also  very  frequently  involved,  so  that 
these  tumors  present  quite  an  exception 
to  the  usual  history  of  other  forms  of 
sarcoma.  AVhen  the  primary  tumor  oc- 
curs in  the  eye,  the  growth  breaks 
through  the  sclera  into  the  orbit;  it 
also  follows  the  optic  nerve  backward, 
and  secondary  processes  develop  Avithin 
the  cranium.  In  their  very  malignant 
tendencies,  coming  on  suddenly  after 
long  periods  of  quiescence,  these  tu- 
mors form  a  class  entirely  alone. 

The    clinical    course    of    lymphosar- 
coma   is    more    appropriately    treated 
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under  diseases  of  the  lymphatic  system, 
and  that  of  the  mahgnant  adenomata 
under  diseases  of  the  various  organs. 

Duration  of  Cancer. — There  is  con- 
siderable difficulty  in  estimating  the 
actual  duration  of  cancer.  Few  patients 
recognize  the  actual  beginning  of  the 
disease.  A  study  of  the  disease  from 
this  standpoint  reveals  that  death  rarely 
occurs  as  a  result  of  the  disease  itself, 
but  in  almost  every  instance  is  due  to 
some  mechanical  cause,  as  a  stenosis, 
compression,  perforation,  or  hemor- 
rhage. Very  frequently  also  the  first 
symptoms  of  the  disease  are  of  a 
mechanical  nature,  the  disease  remain- 
ing absolutely  latent  until  the  function 
of  some  important  organ  is  interfered 
w^ith.  The  beginning  of  the  disease  and 
the  occurrence  of  the  first  symptoms 
seldom  coincide.  The  disease  is 
shortest  in  cancer  of  the  orifices  of  the 
digestive  tract  and  longer  in  cancer  of 
larger  cavities.  Often  a  short  course 
vv^ill  mean  a  latent  period. 

[The  following  table,  copied  from  Carl 
Otto  (Second  International  Congress  on 
Cancer,  1910,  429),  from  whom  the  above 
conclusions  are  also  taken,  illustrates  these 
points  for  cancer  of  the  digestive  tract : — 


Thiem  gives  the   following  table,   showing 
the  duration  of  cancers  of  various  organs  : — ■ 


1  to  14  days 

1  month   

2  months 

2  to  4  months. . 
4  to  6  "  ., 
6  to    8 

8  to  10 
10  to  12       " 

1  to  4  years . . . . , 

At  autopsy 

No  clear  cases  . . , 


Totals 
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37 
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Duration  of  cancer. 
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Gall-bladder  cancer 

Liver  cancer 

Months 

4.2 
4.7 
6.0 
6.2 
7.0 
7,5 
8.6 
9.1 
8.0 
8.9 
25.0 
45.6 

Months 

4.0 
2.7 
4.0 
4.4 
1.8 
1.5 
4.5 

Months 
4.6 

7.4 

Esophagus 

9.3 

Uterine 

10.6 

Stomach 

8.8 

Throat 

10.0 

Intestine 

13.1 

Breast  

19.2 

Various  skin 

Larynx 

LeafS 

Face  and  head 

15 


H.  H.  Janeway.] 

DIAGNOSIS.— Aside  from  the  aid 
in  diagnosis  of  cancer  to  be  obtained 
from  the  clinical  features  of  cancer,  the 
characteristic  appearances  or  objective 
symptoms  of  the  disease  in  its  various 
locations  and  forms,  and  the  general 
subjective  symptoms,  many  attempts 
have  been  made  within  recent'  years  to 
perfect  some  clinical  test  pathogno- 
monic of  cancer,  which  would  enable 
us  to  diagnose  the  disease  in  an  early 
stage. 

Both  the  urine  and  blood  have  been 
extensively  investigated  for  changes 
characteristic  of  cancer. 

Fuld  (Berl.  klin.  Woch.,  1910,  xlvii, 
1062)  has  found  that  in  carcinoma 
pepsin  is  absent  in  the  urine,  while  in 
other  pathological  conditions  which 
might  be  confused  with  cancer,  even  in 
achylia  gastrica,  pepsin  is  present  in  the 
urine. 

Acid  Oxyproteid  Test. — Solomon 
and  wSaxl  (Wien.  klin.  Woch.,  1911, 
xxiv,  449)  have  demonstrated  an  in- 
crease of  oxyproteid  acid  in  the  urine 
of    patients    in    whom    carcinoma    is 
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gTowing-.  They  state  that  their  first 
puhhcation  is  conlirmed  by  K.  Kondo 
in  a  work  which  reports  findings  in 
500  cases  and  is  yet  in  the  press.  A 
number  of  other  conditions,  however, 
particularly  severe  liver  diseases, 
abscess  and  cirrhosis,  enlargements  of 
spleen,  and  pregnancies,  will  also  give 
an  increase  in  this  same  substance. 
Acid  oxyproteid  is  a  polypeptide,  and 
Sorensen  has  introduced  a  simple 
method  for  its  estimation  by  titrating 
with  formol. 

In  their  own  paper  81  cases  of  cancer 
were  tested,  and,  of  these,  61  gave  a 
definite  positive  test,  10  a  weak  reac- 
tion, and  10  were  negative.  They 
consider  that  their  test  is  serviceable 
for  the  diagnosis  of  small  growths. 

Salkowski  (Berl.  klin.  Woch.,  1910, 
xlvii,  533)  has  introduced  a  closely  re- 
lated test.  The  acid  oxyproteid  frac- 
tion in  the  urine  is  a  mixture  of  poly- 
peptide bodies  arising  from  incom- 
pletely oxidized  albuminous  derivatives, 
and  forms  part  of  the  nitrogenous 
components  of  the  urine  which  are  in- 
soluble in  alcohol.  The  same  author 
(Berl.  klin.  Woch.,  1910,  xlvii,  1796) 
designates  the  nitrogenous  bodies  pre- 
cipitated from  the  urine  by  alcohol  as 
colloidal  nitrogen,  and  in  a  number  of 
papers  he  has  shown  that  the  propor- 
tion to  the  total  nitrogen  in  the  urine  is 
increased  in  cancer  even  in  its  early 
stages.  The  normal  relationship  of  the 
colloidal  nitrogen  to  the  total  nitrogen 
is  3  to  3.5  per  cent.  In  carcinomatous 
urine  the  percentage  is  increased  to  7.5 
per  cent,  to  9  per  cent.  By  heating 
the  urine  this  colloidal  nitrogen  is 
split  into  amino-acids  and  can  be 
titrated  with  formol  after  the  method 
of  Sorensen  (Biochem.  Zeitschr.,  vii, 
45).  Gross  (Med.  Klin.,  1911,  vii, 778) 
failed  to  confirm  Salkowski's  work. 


Caforio  (Berl.  klin.  Woch.,  1911, 
xlviii,  1843)  concludes  that  the  colloi- 
dal nitrogen  is  increased  even  in  early 
stages  to  7  per  cent.  It  is  not,  how- 
ever, a  specific  test,  inasmuch  as  it 
also  occurs  in  tuberculosis  and  liver 
afl^ections.  The  increase,  however, 
does  not  occur  in  normal  individuals 
and  returns  to  normal  after  removal 
of  the  growth. 

The  blood  has  been  investigated  by  a 
variety  of  pathological  procedures  in  at- 
tempts to  find  an  early  specific  test  for 
cancer.  It  has  been  tested  extensively 
for  the  presence  of  isohcmolysins. 
Crile,  of  Cleveland  (Jour.  Amer.  Med. 
Assoc,  1908,  li,  158),  attempted  to 
show  that  in  over  90  per  cent,  of  cases 
the  blood-serum  of  cancer  patients 
had  the  power  of  destroying  the  red 
blood-cells  of  a  normal  individual 
when  they  v^ere  washed  and  sus- 
pended in  physiological  salt  solution. 
No  one  else  was  able  to  confirm 
Crile's  results.  Weil,  of  New  York 
(Jour.  Med.  Res.,  1908,  xiv,  281), 
and  the  writer  .(Ann.  of  Surg.,  1909, 
xlix,  27)  showed  that  only  in  a  little 
over  50  per  cent,  did  isohcmolysins 
exist  in  the  blood-serum  of  cancer 
patients. 

Antitryptic  Index. — A  considerable 
number  of  papers  have  appeared  upon 
the  antitryptic  index  in  cancer.  Blood- 
serum  possesses  the  power  of  inhibit- 
ing the  digestive  action  of  trypsin. 
Various  methods  have  been  devised,  but 
in  general  the  principle  of  the  reaction 
consists  in  estimating,  upon  plates  or 
tubes  of  casein  or  beef -serum,  the 
digestive  action  of  a  1  per  cent,  solution 
of  trypsin  mixed  with  the  blood-serum 
to  be  tested,  diluted  to  varying  degrees, 
and  comparing  its  digestive  action  with 
similar  strengths  of  trypsin  unmixed 
with  serum. 
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Brieger  and  Trebing  (Berl.  klin. 
Woch.,  1908,  xlv,  1041)  showed  that 
the  normal  inhibitory  power  to  tryptic 
digestion  was  increased  in  90  per  cent, 
of  their  cases  of  cancer,  but  also  they 
noticed  that  the  same  increase  occurred 
in  other  conditions,  particularly^  in 
suppurative  conditions. 

Von  Bergmann  and  Meyer  (Berl. 
klin.  Woch.,  1908,  xlv,  1673)  con- 
firmed these  results,  and  also  Herzfeld, 
Roche,  Hart,  Beeker,  and  Landois ;  but 
positive  finding  also  occurred  in  24.2  to 
42.5  per  cent,  of  other  affections.  Weil 
(Arch,  for  Int.  Med.,  1910,  v,  109),  of 
this  city,  has  carefully  investigated  the 
reaction  and  found  that  only  16  per 
cent,  of  the  cancer  cases  possessed  an 
antitryptic  index  above  0.50,  the  aver- 
age for  cancer  cases,  being  0.57,  as 
against  0.36  for  normal  cases.  Many 
cancer  cases  fall  below  this  average, 
but  56  per  cent,  are  above  an  index 
of  0.4.  Only  29  per  cent,  of  other  dis- 
eases belong  to  this  last  category, 
while  normal  serums  without  excep- 
tion fall  below  0.5.  Many  other  con- 
ditions, however,  give  a  high  anti- 
tryptic index. 

Katzenbogen  (Berl.  klin.  Woch., 
1911,  xlviii,  1840)  comes  to  the  fol- 
lowing conclusions:  1.  All  patients 
in  whom  there  is  a  considerable 
destruction  of  leucocytes,  pancreatic 
disease,  suppurative  conditions,  preg- 
nancy (placental  ferments),  or  cancer 
show  a  high  antitryptic  index.  2.  If 
clinically  it  is  impossible  to  distin- 
guish between  a  benign  and  malig- 
nant new  growth,  a  high  antitryptic 
index  is  to  be  regarded  as  a  decisive 
factor.  3.  In  suppurative  conditions 
a  high  index  indicates  a  favorable 
prognosis,  and  vice  versa. 

Bayly  (Brit.  Med.  Jour.,  1909,  ii, 
1220)     found    the    antitryptic    index 


raised  in  26,  or  86  per  cent.,  of  30  cases 
of  cancer ;  of  the  other  4,  3  were  nor- 
mal and  1  subnormal.  Roux  and 
Savigna  found  the  test  positive  in  89 
per  cent,  of  the  cases  of  cancer  and  in 
80  per  cent,  of  suspected  cases,  and 
except  in  goiter,  tuberculosis,  and 
pregnancy  the  test  was  negative  in  the 
controls. 

Complement  Deviatory  Power. — 
Caan  (Mlinch.  med.  Woch.,  1911,  Iviii, 
731)  has  tested  the  blood  for  its  com- 
plement deviation  power  in  cancer 
after  the  technique  of  the  Wasser- 
mann  reaction  in  syphilis.  Of  85 
cases  35,  or  41  per  cent.,  gave  a  posi- 
tive result,  though  a  weak  one.  Bar- 
ratt  (Brit.  Med.  Jour.,  1910,  ii,  1440) 
obtained  such  a  deviation  of  comple- 
ment in  one-third  of  the  cases  of  mice 
which  were  hosts  of  tumors,  but 
could  not  obtain  it  at  all  among 
human  beings. 

This  year  von  Dungern  (Mlinch. 
med.  Woch.,  1912,  lix,  65),  review- 
ing the  negative  work  of  Engel, 
Ravenna,  de  Marchio,  Philosophow, 
Barrat,  Grafe,  Weil,  Hirschfeld,  and 
the  somewhat  more  favorable  work  of 
Simon,  Charles  and  Thomas,  Sisto 
and  Jona,  Sampietro  and  Tesa,  states 
that  he  himself,  by  a  more  careful 
technique,  has  been  able  to  make  of 
this  test  an  almost  absolutely  depend- 
able one.  He  uses  extract  of  the 
tumor  tissue  obtained  with  98  per  cent, 
ethyl  alcohol,  allowing  six  times  as 
much  alcohol  as  tumor  tissue  and  ex- 
tracting from  twelve  to  eight  hours. 
This  is  diluted  with  an  equal  quan- 
tity of  normal  salt  solution  to  which 
is  added  34o  cm.  of  serum  to  be  tested, 
and  as  complement  guinea-pig  serum 
%'.)  cm.  He  uses  cows'  blood-cells 
capable  of  being  dissolved  by  the 
serum  sensitized  to  such  a  degree  that 
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the  solution  of  the  cells  follows  iu 
three-fourths  hour  at  ?>7°.  He  has  oh- 
tained  a  positive  test  in  all  cases  of 
malignant  tumors,  42  in  number,  and 
negative  findings  in  all  other  conditions, 
13  in  number,  except  syphilis.  Some 
benign  tumors,  especially  one  case  of 
myoma,  gave  a  positive  result. 

Cytolytic  Power,  —  Monakow 
(Munch,  med.  Woch.,  1911,  Iviii, 
2207)  has  reviewed  the  literature  and 
quotes  Freund  (Kaminer,  Biochem. 
Zeitschr.,  1910,  xxvi,  312;  Wien.  klin. 
Woch.,  1910,  xxiii,  1221),  who  reported 
that  serum  from  cancer  patients  will 
fail  to  dissolve  the  patient's  cancer 
cells  when  in  contact  with  them  at 
Z7°  for  twenty-nine  hours,  while  nor- 
mal serum  possesses  such  a  power. 
C.  Neuberg  (Biochem.  Zeitschr.,  1910, 
xxvi,  344)  confirmed  these  results.  So 
also  Stammler  (Miinch.  med.  Woch., 
1911,  Iviii,  1043),  Kraus,  Grafl:",  and 
Ranzi  (Wien.  klin.  Woch.,  1911,  xxiv, 
1003),  Simon  and  Thomas  (Jour. 
Amer.  Med.  Assoc,  1908,  li,  915)  have 
reached  contradictory  results. 

A  serum  is  considered  as  possessing 
normal  cytolytic  powers  against  can- 
cer cells  when  the  number  of  such 
cells  suspended  in  salt  solution  and 
mixed  in  proper  proportions  with  the 
serum  is  reduced  after  contact  to  50 
per  cent,  in  comparison  with  the 
controls. 

Monakow's  results  gave  a  positive 
reaction  in  86  per  cent,  of  the  cancer 
cases.  Of  52  sera  from  non-cancerous 
individuals  13  acted  as  the  86  per  cent, 
of  cancerous  sera  had,  i.e.,  failed  to 
dissolve  50  per  cent,  of  the  cells,  and  5, 
or  9.6  per  cent.,  were  doubtful.  Only 
65.8  per  cent,  of  the  control  dissolved 
50  per  cent,  or  more  of  the  cells.  He 
concludes,  therefore,  that  with  care  the 
reaction  is  a  valuable  diagnostic  aid. 


Meiostogmine  Reaction. — The  writer 
has  left  for  the  last  the  consideration  of 
the  meiostogmine  reaction  because  at 
present  it  appears  to  be  the  most  impor- 
tant of  all  of  the  general  reactions  of 
cancer. 

This  reaction  measures  the  change  in 
the  viscosity  of  dilutions  of  serum  from 
cancer  patients  resulting  from  the 
mixing  and  incubating  the  same  for 
two  hours  with  a  properly  diluted 
antigen  obtained  by  extracting  the 
dried  tumor  tissue  with  methyl  alco- 
hol. Five  Gm.  of  dried  tumor  tissue 
are  extracted  with  25  c.c.  of  methyl 
alcohol. 

This  is  diluted  100  times  and  1  c.c. 
of  such  a  dilution  is  mixed  for  the 
purpose  of  the  test  with  9  c.c.  of  a  1 :  20 
dilution  of  the  serum  in  85  per  cent, 
sodium  chloride  solution.  The  addition 
of  acetic  acid  in  quantities  to  make  a 
proportion  of  1 :  1000  of  acetic  acid  in 
the  total  mixture  increases  the  intensity 
of  the  reaction. 

The  difference  of  superficial  tension 
between  the  test  mixture  and  its  control 
is  measured  by  viscometer,  Traube's 
stalagmometer  being  a  convenient  one. 
Ascoli  and  Tzar  have  developed  the 
test  and  published  their  experiences 
with  it  during  the  past  two  years 
(Miinch.  med.  Woch.,  1910,  Ivii,  62, 
403,  954,  1170,  2129).  They  have  ob- 
tained out  of  100  cases  of  malignant 
nev/  growths  93  reactions  which  gave 
a  sufificient  change  in  superficial 
tension  to  be  designated  as  positive, 
and  failed  to  obtain  such  a  change  in 
all  of  103  cases  of  various  other  non- 
cancerous diseases. 

[Other  workers  immediately  took  hold 
of  the  meiostogmine  reaction  and  in 
the  main  confirmed  Ascoli  and  Izar's  re- 
sults. Stabilini  (Berl.  klin.  Woch.,  1910, 
xlvii,  1498),  out  of  32  cases  of  cancer,  ob- 
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tained  a  positive  reaction  30  times.  In  27 
other  conditions,  of  which  20  were  benign 
tumors,  the  reaction  was  negative.  Verson 
(Wien.  klin.  Woch.,  1910,  1103)  quotes 
Deste  as  having  obtained  11  positive  out 
of  12  cases  (Miinch.  med.  Woch.,  1910,  Ivii, 
19),  and  Micheli  and  Cattoretti  (Munch, 
med.  Woch.,  1910,  Ivii,  1122),  who  obtained 
16  positive  results  out  of  18  cases.  Tedesco 
(Beitrage  z.  Mitt.  d.  Ges.  f.  inn.  Med., 
1910,  ix,  63)  obtained  28  positive  results 
out  of  29  cases,  and  Verson  (Wien.  klin. 
Woch.,  1910,  xxiii,  1103)  10  positive  and  8 
negative  results  out  of  18  cases.  H.  H. 
Janeway.] 

Reaction  in  Vivo. — Very  recently 
Izar  (Berl.  klin.  Woch.,  1911,  xlviii, 
1748)  has  improved  his  technique  and 
so  modified  the  test  that  the  reaction  is 
conducted  in  vivo.  The  reaction  in  vivo 
depends  upon  the  fact  that  an  aqueous 
emulsion  of  either  a  methyl  alcohol  or 
ethereal  extract  of  tumor  tissue  which 
is  treated  for  either  one  hour  at  50°  or 
two  hours  at  37°  is  found  to  develop 
peculiar  active  toxic  properties.  When 
an  antigen  extracted  in  the  manner  de- 
scribed is  mixed  with  blood-serum  and 
heated  for  one  hour  at  50°  and  then 
centdfuged,  it  is  found  that  a  toxic 
principle  is  developed  in  either  the 
precipitate  or  filtrate,  according  as  the 
serum  is  taken  from  respectively  an 
individual  suffering  from  cancer  or 
from  a  normal  person. 

The  toxicity  of  the  precipitate  or 
filtrate  is  tested  by  injecting  it  into 
cither  rabbits  or  guinea-pigs.  Such 
animals,  after  injection,  develop  dysp- 
nea, convulsions,  vomiting,  rectal 
evacuations,  paralysis  of  the  extremi- 
ties, and  death,  if  the  test  is  positive 
within  twenty-four  hours.  He  has 
tested  21  definite  tumor  cases,  19  of 
which  gave  a  positive  reaction.  Of  32 
non-cancerous  patients  2  gave  a  posi- 
tive reaction. 

Contrasting    this    reaction    with    the 


meiostogmine  reaction  conducted  in 
vitro,  he  obtained,  out  of  the  same  53 
cases,  identical  reactions  in  48  cases, 
with  the  exception  of  5,  so  that  in 
the  same  series  of  cases  the  meiostog- 
mine reaction  in  vitro  gave  5  more 
anomalous  results  than  the  reaction 
conducted  in  vivo. 

Special  diagnostic  chemical  tests 
have  been  devised  for  the  early  recog- 
nition of  cancer  of  the  stomach. 
These  are  more  properly  dealt  with 
in  that  portion  of  this  work  which 
treats  specially  of  the  diseases  of  the 
stomach :  but  because  such  a  large 
proportion  of  cancers  occur  in  the 
stomach  the  following  tables  have 
been  arranged,  together  with  the 
references  of  some  of  the  more  im- 
portant tests.    These  tests  are : — 

1.  For  the  estimation  of  the  dimi- 
nution or  absence  of  hydrochloric  acid 
in  the  stomach  contents  of  patients 
with  cancer  of  that  organ. 

2.  For  the  power  of  the  digestion 
of  normal  gastric  juice  upon  raw  cat- 
gut (Sahli  desmoid  reaction). 

3.  For  the  increased  percentage  of 
albumin  iri  stomach  contents  of  pa- 
tients with  gastric  cancer  (Solomon's 
test). 

4.  For  the  hemolytic  power  of  the 
stomach  contents  in  gastric  cancer. 

5.  For  the  presence  of  a  polypeptide- 
splitting  ferment  in  the  gastric  con- 
tents of  patients  with  cancer  of  the 
stomach  (glycyl-tryptophantest).  {See 
table  on  following  page.) 

TREATMENT.  —  The  subject  of 
the  treatment  of  cancer  covers  a  wide 
field,  and  it  is  wide  because  we  yet 
know  so  little  in  regard  to  the  real 
nature  or  cause  of  the  neoplasms  which 
are  grouped  under  this  name.  Pathol- 
ogy has  not  helped  us  much  as  to  the 
reason  for  their  appearance  and  rnalig- 
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Diminution  or  Absence  of  Hydrochloric  Acid. 

Cancer  Suspected  Other 

cases.  cancer  cases.  affections. 

References.  Pos.    '     Keg.  Poa.         Neg.  Pos.         Neg. 

Von    Velden,    Dcut.    Arcli.    f.    klin.    Med., 

1879,  x.xiii,  31    S  10 

Wilcox,  Quart.  Med.  Journ.,  1909,  iii,  93  ..       17 
Clraham,  Quart.  Med.  Journ.,  1911,  iv,  315. .  nearly  all 
I'aulon     and    Tidy,     Quart.     Med.    Journ., 

191 1.  iv,  449  39  4 

Moore,   Proc.   Roy.   Soc.  of   London,   1905, 

Ixxvi,   B.   138   11  (canc.r,  any  location)  and  in  all  but  1  of  6 

others  only  minute  trace. 

Sahli  Desmoid  Reaction. 

Eichler,  Berl.  klin.  Woch.,  1905,  xlii,  1493  .7  4  19 

Kuhn,  Mlinch.  med.  Woch.,  1905,  Hi,  2412..         7  12  35 

Kaliski,  Deut.  nied.  Woch.,  1906,  Hi,  185  ..         6  2  16 

Boggs,  Johns  Hop.  Bull.,  1906,  xlvi,  313  ..        7  11              13  11 

Solomon  Te,st. 

Solomon,    Deut.    med.    Woch.,    1903,    xxix, 

547 

Fraenkel,  Med.  Klin.,  1910,  vi,  1098  13  8  1  7  1  17 

Grafe    and    Rohmer,    Deut.    Arch.   f.    klin. 

Med.,  1910,  c,  597  38  4  8  6  5  72 

Liviersto,    Berl.    klin.    Woch.,    1910,    xlvii, 

1452 (19,17,14)  21,34     12,19 

(4,  6,  9)  18  25 

Fraenkel,     Miinch.     med.  ■  Klin.,     1910,    vi, 

1098    *.....       IS  6  4  4 

Fabien,    Deut.    med.    Woch.,    1910,    xxxvi, 

554  8  S  1  0  8  10 

Kunz,  Inaug.  Diss.,  1908  27  1  3  10 

Sisto  and  Jona,  La  CHn.  Med.  Ital.,  1909, 

xlviii,  282   7  4  2 

Glycyl-tryptophan  Test. 

Neubauer    and    Fischer,    Deut.    Archiv    f. 

klin.  Med.,  1909,  xcvii,  449 17  2  6  4  26 

Lvle  and  Kober,  N.  Y.  Med.  Journ.,  1910, 

xci,  1151 6  5 

Elsenberg,   Berl.  klin.  Woch.,   1911,  xlviii, 

705 2  S  S         7 

Oppenheimer,    Deut.    Zeit.    f.    klin.    Chir., 

1910,   ci,   293 9  1  6  24 

Kuttner     and     Pulvermacher,     Berl.     klin. 

Woch.,  1910,  xlvii,  2057   18  21  4  9  5  76 

Ley,  Berl.  kHn.  Woch.,  1911,  xlviii,  119  ...         2  2  2  6  4  4 

Pechstein,   Berl.   klin.   Woch.,   1911,  xlviii, 

375    14  5  1  2  1  9 

Hall  and  Williamson,  Lancet,  1911,  i,  731..        6  3  2  0  0  20 

Weinstein's  Tryptophan  Test. 

Weinstein,  Jour.  Amer.  Med.  Assoc,  1910, 
Iv,  1085    19  0  2         •  20 

Sanford,  Arch.  Int.  Med.,  1912,  ix,  445  ....        4  18  10  4  20 

(rendered  the  death  blow  to  glycyl-tryptophan  test). 

nant   course,   nor   has   it   afforded   us  glands  and  neighboring  tissue  when 

much  guidance  as  to  treatment,   ex-  the  knife  is  resorted  to. 

cept   to    emphasize   the    necessity    of  If  we  accept  the  modified  Cohnheim 

very  radical  extirpation,  including  the  view,   as   already   presented,   that   neo- 
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plasms  originate  from  embryonal  mis- 
placement of  tissue,  which  takes  on 
virulent  action  later,  and  still  more 
so  if  we  believe  that  some  cancers 
originate  by  direct  transformation  of 
the  normal  body  cells,  the  question 
still  remains  unsolved  why  this  malig- 
nancy occurs  in  one  individual  and 
not  in  another;  also  why  a  melanotic 
deposit  which  has  long  remained 
innocent  may  subsequently  become 
malignant. 

When  we  turn  to  the  results  of  ex- 
perimental work  on  animals,  as  already 
detailed,  we  find  that,  while  some  ma- 
lignant tumors  can  be  transmitted  from 
one  animal  to  another,  under  certain 
circumstances,  still,  in  some  mysterious 
manner,  a  degree  of  immunity  can  be 
also  created  under  certain  conditions  of 
inoculation;  exactly  what  this  change 
is  has  not  been  demonstrated,  and  per- 
haps will  defy  ultimate  analysis. 

So  that,  while  modern  science  rejects 
wholly  the  idea  that  any  of  the  forms 
of  cancer  are  "diseases  of  the  blood," 
in  the  older  acceptation  of  the  expres- 
sion, and  while  all  experience  shows 
that  there  is  no  internal  remedy,  or 
remedies,  which  will  surely  check  the 
progress  of  the  disease  certainly  in  ad- 
vanced cases,  all  study,  whether  clin- 
ical, pathological,  or  experimental, 
points  to  the  fact  that  there  is  some 
underlying,  hidden  cause  which  leads 
to  that  aberration  in  the  action  of 
tissue-cells  which  we  call  cancer. 
It  is  possible  to  conceive  of  such  an 
underlying  hidden  cause  as  residing 
in  only  the  cells  themselves,  or  in 
some  abnormal  chemical  constitution 
of  the  plasma  bathing  the  cells,  or  in 
both  of  these  possibilities  acting  to- 
gether. Careful  .research  upon  the 
metabolism  of  cancer  alone  will  help 
us  to  unravel  these  obscure  problems. 


What  such  studies  may  ultimately 
lead  to  it  is  impossible  to  predict,  but 
certainly  there  are  indications  that 
abnormal  metabolic  states  as  well  as 
local  conditions  leading  to  a  dis- 
turbed nutrition  of  the  cells  becoming 
cancerous  have  much  to  do  with  the 
growth  and  development  of  cancer; 
such  studies  will  doubtless  lead  us  to 
a  still  nearer  understanding  of  the 
basic  causes  of  malignant  tumors,  and, 
it  is  hoped,  to  an  intelligent  line  of 
therapeutics.  At  the  present,  how- 
ever, it  must  be  acknowledged  that 
matters  are  in  a  chaotic  state,  and 
about  the  only  thing  positive  in  re- 
gard to  the  treatment  of  cancer  is  the 
claim  of  the  surgeons,  that,  if  treated 
sufficiently  early  and  sufficiently  radi- 
cally, operative  treatment  affords  the 
only  sure  means  of  cure.  How  true 
this  is,  or  how  long  it  will  remain 
true,  cannot  be  here  stated;  but 
enough  is  now  known  of  the  natural 
history  of  malignant  disease  to  lead 
to  caution  in  regard  to  tampering 
with  it,  or  unwisely  delaying  too  long 
an  appeal  to  the  knife  in  proper  cases, 
which,  in  the  hands  of  skillful  modern 
surgeons,  has  yielded  results  relatively 
satisfactory. 

The  various  conditions  of  disease 
which  are  included  under  cancer  vary 
so  greatly,  according  to  the  character, 
location,  and  duration  of  the  lesion, 
that  no  minute  details  of  treatment  can 
be  given;  also  the  possibilities  in  re- 
gard to  individual  cases  are  so  varied 
that  all  matters  cannot  be  fully  consid- 
ered in  this  writing.  A  brief  consid- 
eration of  important  points,  however, 
may  be  given. 

The  treatment  of  cancer  is  naturally 
divided  into:  I,  surgical,  and,  II,  non- 
surgical. By  the  former  is  intended 
the   complete    surgical   removal  of   all 
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accessil)lc  disease,  both  in  the  ])riinary 
site  and  in  metastases.  The  latter  is 
understood  to  include  all  other  meas- 
ures which  have  been  reported  on 
more  or  less  favorably,  either  for  in- 
lluencing  advantageously  the  supposed 
constitutional  condition  underlying  the 
activity  of  neoplasms  or  for  directly 
attacking  the  latter. 

I.  Surgical  Treatment. — In  the  light 
of  modern  surgical  development,  and 
of  the  results  reported  by  able  and 
conscientious  observers  and  operators, 
there  can  be  no  question  but  that  sur- 
gery has  accomplished  very  much  in 
the  treatment  of  cancer.  And  it  is  be- 
lieved that  if  competent  surgery  could 
have  the  opportunity  of  reaching  the 
disease  in  its  incipiency  the  percentage 
of  permanent  successes  would  be  even 
much  greater.  The  possible  achieve- 
ments of  surgery  are  illustrated  by 
such  statistics  as  those  of  Halsted  in 
cancer  of  the  breast,  showing  42.3  per 
cent,  of  cures  lasting  over  three  years ; 
by  those  of  Kuster's  clinic,  reported  by 
Haines,  of  cancer  of  the  uterus,  with 
47.5  per  cent,  of  cures  lasting  over  five 
years,  and  those  of  the  Mayo  broth- 
ers, of  22.2  per  cent,  of  cases  of  gastric 
carcinoma,  alive  and  well  for  more  than 
three  years  after  operation. 

Confirmatory  results  have  been  re- 
ported for  cancer  of  breast  by  Finis- 
terer;  for  cancer  of  the  uterus  by  B. 
Kronig,  Busse  and  A.  Mayer,  Jacob- 
son  and  Schanta ;  for  cancer  of  the 
stomach  by  T.  Kocher;  for  cancer  of 
the  colon  by  Wolfgan-Deuk,  Schmidt, 
Woldenstrom,  and  W.  J.  Mayo;  for 
cancer  of  skin  by  Bloodgood,  and  for 
cancer  in  various  locations  in  the  gen- 
eral statistics  collected  by  Steiner;  see 
bibliography  for  references. 

The  percentages  above  mentioned 
are  simply  illustrative  of  what  can  be 


accomplished,  and  are  instructive  when 
we  consider  the  common  course  of  such 
cases  when  left  without  surgical  aid. 
They  also  teach  a  lesson  in  regard  to 
public  enlightenment  concerning  what 
can  be  done  for  malignant  disease,  and 
in  regard  to  professional  education  re- 
lating to  the  early  diagnosis  of  such 
troubles.  They  likewise  speak  strongly 
in  reproof  of  those,  both  in  and  out  of 
the  profession,  who  blindly  condemn 
surgical  operations,  or  who  too  often 
delay  resorting  to  them  until  the  dis- 
ease is  so  far  advanced  that  it  is  too 
late  to  expect  favorable  results. 

A  single  word  must,  however,  be 
added  as  to  surgical  procedures.  In 
claiming  for  surgery  such  a  measure 
of  success  it  is  understood  that  the 
necessary  operations  are  performed 
after  the  most  approved  methods,  and 
with  a  thoroughness  far  different  from 
that  belonging  to  older  days ;  these 
are  matters  which  cannot  be  entered 
into  here,  but  which  are  of  the  utmost 
importance. 

Surgical  removal  undoubtedly  has  its 
limitations,  which  are  to  be  determined 
by  competent  judgment  in  each  indi- 
vidual case;  but  these  are  gradually 
lessening  with  advancing  knowledge 
and  skill,  and  the  percentage  of  per- 
manent success  is  steadily  improving 
in  the  hands  of  many  competent  opera- 
tors. In  superficial  cancer  or  epithe- 
lioma, when  well  performed  in  the 
early  stages,  surgical  removal  gives  a 
very  large  percentage  of  cures ;  indeed, 
when  very  radical  and  in  a  very  early 
stage  it  may  almost  be  said  that  the 
disease  rarely  recurs.  In  later  stages 
there  is,  of  course,  a  less  measure  of 
success,  and,  when  far  advanced,  can- 
cer of  any  form  lies  beyond  the  reach 
of  surgery.  In  but  few  conditions  is 
the    success   of    prompt,    careful,    and 
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radical  surgical  procedure  more  evi- 
dent than  in  certain  cases  of  epithelial 
cancer  about  the  face.  Even  cancer  of 
the  tongue  often  yields  brilliant  results 
when,  thus  rightly  treated. 

On  the  other  hand,  in  many  cases  of 
epithelioma  of  the  face  surgical  re- 
moval results  in  much  deformity, 
wliich  can  often  be  avoided  by  the  use 
of  other  measures,  to  be  mentioned 
later,  although  care  in  applying  them 
should  always  be  exercised  lest  the  dis- 
ease progress  even  beyond  the  aid  of 
surgery.  Pronounced  cancer  of  the 
lip  should  never  be  trifled  with,  for  per- 
fect surgical  removal  still  offers  about 
the  only  prospect  of  complete  relief. 

Much  the  same  can  be  said  in  regard 
to  many  cases  of  sarcoma,  although  the 
limitations  of  surgery  are  more  evident 
here,  and,  as  will  be  seen  later,  other 
measures  are  of  definite  value  in  a 
certain  class  of  cases.  Mention  has 
already  been  made  of  the  importance 
of  very  early  surgical  treatment  in 
melanotic  sarcoma,  although,  unfortu- 
nately, this  is  frequently  resorted  to 
when  it  is  already  too  late  to  obtain 
a  successful  result,  and  after  fatal 
metastases  have  already  taken  place. 

McCosh,  in  reporting  a  series  of  125 
cases  of  sarcoma,  furnishes  an  account 
of  11  cases  of  his  own  thus  treated, 
5  of  which  had  remained  well  for  over 
four  years. 

Of  65  cases  reported  by  Kocher, 
9  remained  well  after  three  years. 
Reinhardt  reports,  out  of  54  cases 
treated,  7  well  after  three  years.  Of 
96  cases  treated  at  von  Bergman's 
clinic,  reported  by  Nasse,  only  4  re- 
mained well  after  three  years ;  3  of 
these  were  myeloid  sarcoma,  and  1  a 
periosteal  sarcoma. 

The  other  forms  of  cancer,  the  va- 
rieties of  sarcoma  and  adenoma,  endo- 


thelioma, etc.,  should  always  be  con- 
sidered first  from  a  surgical  standpoint, 
and  other  measures  adopted  only  after 
having  excluded  the  advisability  of 
surgical  removal  for  very  good  rea- 
sons. In  all  operations  on  malignant 
tumors  ultimate  success  depends  on 
the  widest  possible  extirpation  of  all 
diseased  tissue,  and  even  of  appar- 
ently healthy  tissue,  for  a  distance 
around  the  neoplasm,  together  with 
all  lymphatics,  as  directed  in  works 
on  modern  surgery ;  the  mere  excision 
of  diseased  tissue  is  often  worse  than 
useless. 

II.  Non-surgical  Treatment. — This 
includes  all  other  measures  which  have 
been  recommended  on  good  authority, 
either  for  combating  the  supposed  con- 
stitutional conditions  underlying  the 
activity  of  neoplasms  or  for  directly 
attacking  or  influencing  the  latter. 
They  may  be  considered  under  the 
following  heads:  1,  diet  and  hygiene; 
2,  drugs  and  chemical  agents ;  3, 
caustics;  4,  certain  physical  agents; 
5,  serotherapy. 

1.  Diet  and  Hygiene. — These  can- 
not cure  cancer,  but  are  features  never 
to  be  overlooked  in  the  management  of 
the  disease.  As  an  example,  alcohol, 
certainly  in  excess,  is  most  prejudicial 
in  all  forms  of  cancer,  as  is  also  stimu- 
lating diet  of  any  kind ;  the  harm  from 
the  use  of  tobacco  in  cancer  of  the  lip 
and  buccal  cavity  is  well  known?  In 
most  cases  at  all  severe,  a  carefully 
regulated  and  perfectly  digestible  diet 
contributes  much  to  the  comfort  and 
well  being  of  the  patient,  and  should  be 
controlled  by  the  constant  care  of  the 
physician. 

Of  late  years  a  number  of  careful 
observers  have  reported  the  very  great- 
est benefit  from  an  absolutely  vege- 
tarian diet,  and  in  some  instances  have 
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even  clainieil  cures  in  advanced  cases. 
The  relative  freedom  from  cancer  of 
natives  in  the  Far  East,  many  of  whom 
are  strict  vegetarians  and  never  touch 
animal  food,  would  seem  to  corroborate 
the  value  of  a  vegetarian  diet. 

Hygiene  may  also  play  a  more  or 
less  beneficial  part,  especially  in  severe 
cases,  certainly  in  mitigating  some  of 
the  distressing  features  of  the  disease. 
Advanced  cases  are  too  often  left  rela- 
tively uncared  for,  whereas  due  atten- 
tion in  regard  to  simlight  and  fresh  air, 
and  proper  cleanliness  with  antiseptics, 
may  do  much  to  minimize  the  ofTensive- 
ness  and  distress  caused  by  the  activity 
of  micro-organisms  on  the  diseased  tis- 
sue. 

2.  Drugs  and  Chemical  Agents. — 
There  is  no  medicine  or  medicines 
known  which  can  cure  cancer,  nor  is 
it  likeh^  that  an}^  will  ever  be  dis- 
covered, owing  to  the  nature  of  the 
disease,  as  already  set  forth.  But  it 
is  a  mistake  to  think  that  constant 
medical  care  need  not  be  given  to 
patients  so  afflicted,  and  it  is  espe- 
cially wrong  not  to  watch,  and  if  nec- 
essary treat  medically,  those  who  have 
been  submitted  to  operation  for  even 
a  long  period  thereafter.  Too  often  the 
operation  is  thought  to  be  the  final  cure, 
and  the  patient  is  wrongly  left  uncared 
for,  and  causes  operate  disadvanta- 
geously  to  health,  and  even  to  hasten  a 
recurrence,  and  too  often  a  recurrence 
is  left  unobserved  until  it  is  too  late  for 
a  secondary  operation. 

But  while  medicines  cannot  cure,  a 
carefully  directed  eliminant  and  tonic 
course  certainly  helps  the  patient  to 
bear  the  malady,  and  some  believe  that 
it  even  wards  ofif  the  trouble.  Many 
have  reported  the  arrest  of  lympho- 
sarcoma by  the  proper,  free  employ- 
ment of  arsenic  internally,  and  thyroid 


gland  lias  been  favorably  reported  on 
in  carcinoma  (see  vol.  i,  p.  732)  ;  also 
the  use  of  methylene  blue.  It  is 
needless  to  say  that  the  many  ad- 
vertised quack  remedies  are  worth- 
less, and  in  all  attempts  to  reach 
the  disease  by  other  tlian  radical  sur- 
gical operation  great  care  should  be  ex- 
ercised lest  precious  time  be  lost  in 
which  this  latter  might  yield  a  success- 
ful result. 

Chemical  Agents. — The  introduc- 
tion within  recent  years  of  salvarsan 
has  encouraged  the  hope  that  in  this 
modified  form  of  arsenic  the  profes- 
sion possessed  a  remedy  that  might 
more  successfully  attack  malignant 
new  growths.  This  hope,  however, 
has  been  only  partially  fulfilled. 
Czerny  and  Caan  have  made  exten- 
sive trials  with  salvarsan  (Miinch. 
med.  Woch.,  Iviii,  17,  884,  1911)  and 
end  their  article  with  the  following 
conclusions:  1.  A  therapeutic  trial 
Avith  salvarsan  is  indicated  in  all 
inoperable  malignant  tumors  with  a 
positive  Wassermann  reaction,  espe- 
cially in  sarcomas.  In  such  cases  its 
use  has  been  accompanied  with  a 
most  favorable  efifect,  particularly  in 
sarcomata.  It  has  had  a  surprising 
efifect  in  lessening  pain.  2.  Under  all 
circumstances  operable  tumors  are  to 
be  removed  surgically,  3'et  it  is  ques- 
tionable whether,  in  sarcomata  if  a 
positive  AVassermann  reaction  is  pres- 
ent, a  preceding  trial  with  salvarsan 
should  not  be  given.  3.  In  cachectic 
and  weakened  individuals  salvarsan 
is  contraindicated.  4.  The  intrave- 
nous administrations  oflfer  the  great- 
est advantage.  Experience  of  others 
with  salvarsan  has  not  been  more 
favorable. 

The   use    of    arsenic   may   create   a 
proclivity  toward  malignant  forms  of 
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growth.  Most  conspicuous  and  fre- 
quent are  epitheliomata,  various 
forms  of  sarcomata  and  probably  en- 
dotheliomata  occur  in  the  same  con- 
nection, and  possibly  in  the  same  in- 
dividual. The  writer  became  aware 
that  arsenic  gives  proclivity  to  can- 
cer and  has  almost  abstained  from 
its  employment,  advocating  its  use 
only  in  cases  which  very  specially 
demand  it.  Hutchinson  (Brit.  Med. 
Jour.,  April  29,  1911,  p.  976). 

Attracting  considerable  attention 
lately  in  the  chemotherapy  of  cancer 
has  been  the  recently  published  suc- 
cessful treatment  of  mouse  tumors  by 
the  intravenous  injections  of  tellu- 
rium and  selenium  in  a  solution  of 
eosin  as  vehicle.  Wassermann  (Berl. 
klin.  Woch.,  1912,  xlix,  4)  has  pub- 
lished surprising"  results  on  mouse 
tumors  by  using  these  metals.  The 
sodium  salts  of  these  metals  become 
reduced  by  cancer  cells,  and  their 
oxides  are  deposited  within  the  cancer 
cells  as  a  black  or  red  powder.  In  such 
a  form  they  are  readily  recognized  and 
have  been  employed  by  Gosio 
(Zeitschr,  f.  Hygiene,  1905,  li,  65) 
as  an  indicator  of  the  death  of  the 
cancer  cell.  A  1  per  cent,  solution  of 
these  salts  injected  into  the  tumor 
will  cause  it  to  soften  and  break 
down.  Injected  intravenously  the 
salts  alone  cannot  cause  softening  of 
the  tumors,  but  in  combination  with 
eosin  the  dififusion  of  the  metals  into 
the  cancer  cells  is  rapidly  facilitated, 
and  with  just  the  right  preparation 
Wassermann  has  been  able  to  accom- 
plish a  cure  of  a  number  of  mice 
tumors.  The  exact  preparation  of  the 
remedy,  however,  has  been  a  matter 
of  very  great  difficulty. 

After  a  daily  injection  of  large 
doses  of  this  remedy  on  the  fourth 
day  the  tumor  becomes  softened  and 
elastic.     From  the  time  of  the  fifth 


injection  given  at  an  interval  of  forty- 
eight  hours  after  the  fourth  injection 
the  absorption  of  the  tumor  sets  m. 
After  the  sixth  injection  the  site  of 
the  tumor  is  occupied  by  a  hollow  sac, 
and  after  the  seventh  or  eighth  injec- 
tion complete  healing  has  occurred. 

Wassermann  has  obtained  by  this 
means  a  series  of  mice  which  have 
been  cured  and  have  remained  free 
from  recurrence.  Unless  the  prepara- 
tion has  been  exactly  correctly  pre- 
pared no  effect  is  produced.  The 
dose  must  approximate  the  fatal  toxic 
dose  of  the  remedy. 

Unless  all  the  tumor  is  destroyed 
a  recurrence  always  results  in  eight 
to  fourteen  days'  time,  and  if  recur- 
rence has  set  in  the  tumor  is  refrac- 
tory to  treatment. 

These  experiments  have  been  used 
upon  5  strains  of  tumors,  4  car- 
cinomas, and  71  sarcomas.  The 
tumors  possessed  a  virulency  of  90  to 
100  per  cent,  of  takes.  The  destruc- 
tion of  the  tumor  cells  is  not  a  fat 
metamorphosis  or  a  colloid  or  hydro- 
scopic destruction,  but  rather  a 
destruction  of  the  nucleus.  It  should 
be  described  as  a  pyknosis.  Before 
the  cell  body  disappears  the  nucleus 
is  broken  up  and  extruded.  No 
leucocytic  infiltration  occurs  on  the 
border  of  the  tumor,  provided  the 
same  is  not  ulcerated  before  treat- 
ment. The  tumor  detritus  is  further 
absorbed  and  destroyed  in  the  spleen, 
and  to  a  slight  extent  such  particles 
as  escape  through  the  spleen  are  de- 
stroyed in  the  liver;  but  this  process 
is  not  accompanied  by  metastatic 
formation.  No  organs  seem  to  suffer 
from  the  toxic  effects  of  the  remedy 
except  the  liver  and  spleen.  The 
changes  in  the  spleen  may  be  de- 
scribed as  a  lymphatic  transformation 
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of  the  organ,  and  in  the  liver  as  a 
formation  of  small  collection  of 
lymph-cells  at  the  division  points  of 
the  portal  veins.  In  animals  without 
tumors  a  similar  lymphatic  transfor- 
mation of  the  spleen  occurs,  but  no 
changes  in  the  liver.  We  have  dealt 
at  length  on  this  work  of  Wasser- 
mann,  as  it  is  the  first  instance  of  the 
successful  treatment  of  a  malignant 
tumor,  even  if  it  is  in  an  animal,  by 
a  chemical  agent  administered  intra- 
venously, and  consequently  of  very 
great  significance. 

C.  E.  Walker  gave  selenium  in  a 

series  of  cases  one  of  which  he  re- 
ports at  length.  The  patient  was  a 
woman  of  60  years  who  had  been 
operated  upon  fifteen  years  before 
for  cancer  of  the  breast.  At  the  time 
of  examination  she  was  cachectic,  the 
output  of  sulphur  in  the  urine  was 
greatly  diminished,  and  the  liver  was 
enlarged  and  evidently  the  seat  of  a 
secondary  cancerous  growth.  Treat- 
ment was  begun  July  27,  1910,  with  a 
milligram  (%5  grain)  of  selenium 
oxide  (SeOo)  three  times  a  day.  By 
September  2d  there  had  been  a  gain 
in  weight  of  23^  pounds  and  the  liver 
dullness  had  receded  two  finger- 
breadths.  During  the  treatment  the 
patient  at  times  gave  evidence  of 
renal  irritation,  which  the  author 
attributed  to  the  rapid  breaking  down 
and  excretion  of  the  cancer  cells — 
possibly  the  same  thing  that  killed 
the  mice  in  the  Wassermann  ex- 
periments. The  improvement  in  the 
general  condition  was,  however,  con- 
tinuous, and  up  to  the  time  of  the 
report,  eighteen  months  after  the  be- 
ginning of  treatment,  there  had  been 
no  relapse.  E.  G.  Kessler  (N.  Y. 
Med.  Monats.,  Jan.,  1912). 

Researches  in  animals  showing 
that  colloidal  selenium  cannot  be  the 
substance  used  by  Wassermann,  as 
his  preparation  is  highly,  but  appar- 
ently irregularly,  toxic.  It  may  be 
well  to  remember  that  colloidal 
selenium     upon     slight     provocation. 


such  as  heat  or  exposure  to  an  acid 
atmosphere  like  that  of  Glasgow, 
is  transformed  gradually  into  the 
dioxide,  and  in  the  earlier  experi- 
ments with  it  in  the  writer's  labora- 
tory many  disasters  occurred  before 
the  cause  was  discovered.  The  pos- 
sibility of  colloidal  selenium  being 
supposed  to  possess  the  toxic  char- 
acters of  Wassermann's  compound  is 
thus  rendered  obvious. 

Real  combinations  of  eosin  and 
selenium  of  doubtful  composition 
were  tried.  Eosin  is  insoluble  in  an 
acid  medium,  and  if  a  solution  of 
eosin  be  poured  into  a  solution  of, 
say,  selenium  dioxide  (selenious  acid) 
or  selenic  acid  a  precipitate  is 
formed.  These  precipitates  in  some 
cases  contain  selenium,  but  injections 
of  these,  though  highly  toxic,  appar- 
ently had  no  selective  action  upon 
the  tumor  cells.  Again,  after  the 
precipitate  had  been  formed,  it  could 
be  dissolved  by  the  gradual  addition 
of  an  alkali.  The  properties  of  the 
resulting  solutions  vary  according  to 
the  alkali  used,  but  none  of  those 
tried  by  the  writer  had  any  selective 
action  upon  the  tumors,  though  they 
are  highly  toxic.  C.  E.  Walker 
(Lancet,  May  18,  1912). 

R.  Oestreich  (Zeit.  f.  Krebsforsch., 
Bd.  xi,  44),  noticing  that  cartilage  and 
arterial  walls  are  very  rarely  invaded 
with  cancer,  has  suggested  the  treat- 
ment of  malignant  new  growths  with 
the  injection  of  sodium  chondroitin 
sulphate,  the  most  characteristic 
constituent  of  these  tissues;  0.1  Gm. 
is  injected  subcutaneously.  The  only 
results  -accompanying  this  form  of 
treatment  have  been  a  necrosis  in  the 
tumor  tissue  and  leucocytic  infiltra- 
tion around  it,  some  general  re- 
action accompanied  with  an  increase 
in  the  body  weight,  and  a  strong  local 
reaction. 

Organotherapy. — Another  form  of 
treatment  of  cancer,  perhaps  incor- 
rectly  classed  under  the  heading  of 
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the  chemical  therapy  of  tumors,  is 
the  attempt  to  cure  cancer  by  the 
injection  of  thymus  extract.  Fred- 
erick Gwyer  (Annals  of  Surg.,  1908, 
xlvii,  506)  has  treated  16  cases 
of  cancer  in  this  manner.  He  has 
obtained  a  temporary  improvement 
in  10  cases  and  no  result  in  6.  The 
rationale  of  this  form  of  treatment  de- 
pends upon  the  rarity  of  cancer  in  the 
young  and  the  functional  activity  of 
the  thymus  at  this  time  of  life. 

Takaki  prepares  a  powder  from 
fresh  calf's  thymus  gland  which  is 
given  by  the  mouth  in  doses  of  from 
0.01  to  0.05  Gm.  (i/e  to  %  grain)  twice 
a  day  between  meals.  To  avoid  indi- 
gestion, it  is  best  to  give  quite  small 
doses  to  begin  with,  and  with  sodium 
sulphate.  One  of  the  chief  effects  is 
diminution  of  the  pain,  so  that  it  is 
particularly  in  patients  who  suffer 
from  this  symptom  severely  that  thy- 
mus treatment  is  likely  to  be  most 
useful.  There  seems  to  be  a  de- 
cidedly increased  tendency  on  the 
part  of  the  malignant  tissues  to 
undergo  suppuration  and  necrosis. 
Although  the  treatment  will  not 
bring  about  radical  cure,  it  seems 
certainly  worth  while  adopting  it  in 
advanced  cases,  especially  when  there 
is  pain.  Takaki  (Sei-i-lCwai  Med. 
Jour.,  Sept.  30,  1910). 

Rohdenburg,  Bullock,  and  Johnson 
believe  that  the  theca  glands,  thymus, 
testes,  and  thyroid,  acting  together 
produce  a  hormone,  which  may  be- 
have as  an  immunizing  or  curative 
agent,  and  that  removal  of  one  of 
these  glands  causes  temporary  over- 
activity of  the  other  two,  producing 
an  increase  of  hormone  and  a  cor- 
responding increase  of  immunity.  A 
number  of  cases  of  malignant  tumor 
surgically  inoperable  were  treated 
with  thymus  extract  alone  or  in  any 
of  several  combinations.  In  al- 
most all,  nutrition  was  markedly 
improved,  the  patients  gaining  in 
weight  from  1  to  14  pounds.  The 
hemoglobin    and    red    cells    also    in- 


creased; the  patients  felt  stronger, 
and  the  pain  was  greatly  diminished. 
The  discharge  and  bleeding  were 
lessened  and  in  a  majority  of  cases 
stopped.  The  local  changes  were 
variable.  The  glands  diminished  in 
size  and  in  some  cases  disappeared, 
and  the  tumors  themselves  showed  a 
cessation  of  growth  and  in  some 
cases  a  temporary  decrease  in  size. 
In  1  case  (recurrence  after  amputa- 
tion of  breast)  a  complete  disappear- 
ance occurred.  The  48  cases  ob- 
served cause  the  authors  to  conclude 
that  thymus  extract,  when  given  for 
three  to  five  weeks,  markedly  in- 
fluences malignant  tumors.  After 
this  comes  a  period  of  quiet  with 
neither  progress  nor  retrogression 
for  about  two  weeks,  after  which 
the  tumor  either  gradually  increases 
in  size  or  remains  for  a  long  period 
stationary,  or,  rarely,  disappears  al- 
together. Better  results  were  ob- 
tained from  thymus  than  from  any 
of  the  other  glands  or  various  com- 
binations of  them.  Rohdenburg, 
Bullock,  and  Johnston  (Archives  of 
.  Intern.  Med.,  April  15,  1911). 

Epinephrin,   supracapsulin,   or  any 

other  reliable  active  principle  of  this 
portion  of  the  adrenal  gland,  in  1  to 
1000  solution,  painted  or  swabbed  over 
the  surface  of  the  growth  relieves  pain, 
arrests  hemorrhage,  and  even  tends,  by 
causing  constriction  of  the  vessels,  to 
cause  partial  retrogression  of  the 
growth.  Injections  of  10  minims  of 
the  same  solution  into  the  tumors  en- 
hance further  the  latter  effect;  but 
the  injections  should  be  administered 
under  strict  asepsis,  and  after  carefully 
sterilizing  the  surface  with  a  solution 
of  hydrogen  peroxide. 

[The  local  effects  of  adrenalin  in  this 
connection  were  observed  by  C.  Fiesinger, 
who  attributed  them  to  its  effect  on  ves- 
sels of  the  neoplasm.  In  cancer  of  the 
rectum,  he  found  that  painting  twice  daily 
with  30  to  100  drops  of  a  1 :  1000  solution 
of  adrenalin  in  a  tablespoonful  of  water 
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decreased  the  rectitis,  checked  the  dis- 
charge, and  brought  about  a  temporary 
diminution  of  the  growth.  Mahn  had  pre- 
viously obtained  prompt  results  by  simply 
painting  the  growth  with  the  1:  1000  solu- 
tion. The  neoplasm  partially  retrogressed, 
then  remained  stationary,  free  from  pain  or 
hemorrhage,  the  patient  being  in  appar- 
entlj"  perfect  health.  In  4  other  cases  the 
results  were  also  satisfactory,  Berdier  and 
Falabert  tried  injections  in  advanced 
cases  and  found  that  they  caused  diminu- 
tion of  the  tumor  and  of  the  adjoining 
glands,  abolishing  pain  and  increasing  the 
patient's  weight.  The  injections  were 
made  into  the  tumor,  or,  when  this  was 
inaccessible,  into  the  arm,  or  over  the 
organ  involved.  J.  E.  Rhodes  reported  a 
case  of  inoperable  nasopharyngeal  sar- 
coma in  which  the  injection  of  adrenalin 
into  the  growth,  together  with  local  swab- 
bing and  spraying,  caused  marked  reduc- 
tion in  size  and  alleviated  the  pain,  though 
the  patient's  life  was  not  prolonged.  J. 
Price-Brown  also  found  that  adrenalin 
checked  the  circulation  in  sarcoma  and 
lessened   bleeding.     Ed.] 

Adrenal  gland,  the  glandules  supra- 
renales  siccae  of  the  U.  S.  P.,  is  of  ad- 
vantage in  these  cases  to  prevent  ane- 
mia by  supplying  the  blood  with  the 
oxidizing  constituent  of  the  hemoglobin. 
Three  grains  three  times  daily  with 
iron,  preferably  Blaud's  pill,  one  grain, 
prolong  life  by  counteracting  the  prog- 
ress of  the  cancerous  cachexia. 

[The  usefulness  of  adrenal  gland  in  this 
connection  was  illustrated  by  one  of  Dr. 
Sajous's  cases  of  advanced  uterine  cancer 
in  which  life  was  considerably  prolonged, 
improvement  of  the  patient's  condition 
having  become  manifest  soon  after  the  use 
of  the  gland  had  been  begun.  It  seemed 
also  to  prevent  severe  pain,  doubtless  by 
causing  constriction  of  the  arterioles,  thus 
reducing  the  local  hyperemia  and  swelling. 
The  patient  died,  in  fact,  without  knowing 
that  she  had  suffered  from  cancer.     Ed.] 

The  active  principle  of  the  supra- 
renals  injected  around  an  experi- 
mental tumor  on  mice  almost  in- 
variably led  to  its  subsidence.     From 


5  to  13  injections  accomplished  this 
in  rats.  These  results  suggest  a  trial 
in  suitable  cases.  Reicher  (Deut. 
med.  Woch.,  July  21,  1910,  xxxvi, 
1356). 

The  simultaneous  use  of  radium, 
thyroid  gland,  and  adrenal  gland,  the 
two  latter  in  the  above-mentioned 
doses,  improves  the  likelihood  of  re- 
covery beyond  those  offered  by  radium 
alone. 

(See  article  on  Animal  Extracts  in 
vol.  i,  for  additional  data  on  the  treat- 
ment of  cancer  by  organotherapy.) 

Local  Destructives.  —  In  earlier 
years,  before  the  better  knowledge  of 
metastasis,  and  before  the  advances  of 
modern  surgery,  and  before  employ- 
ment of  the  X-ray,  etc.,  there  was 
much  use  of  destructive  methods,  in 
hopes  of  totally  removing  neoplasms 
and  replacing  them  by  healthy  scar- 
tissue,  and  the  number  and  variety 
of  agents  recommended  for  this  pur- 
pose have  been  very  great.  It  may  be 
said  that  these  have  gradually  been  em- 
ployed less  and  less  by  the  medical  pro- 
fession, although  they  are  still  a  great 
field  of  enterprise  for  advertising 
quacks.  While  they  have  their  value 
in  certain  rare  instances,  it  is  doubtful 
if,  as  often  used,  they  do  not  do  more 
harm  than  good.  A  striking  illustra- 
tion of  this  is  found  in  the  use  of 
nitrate  of  silver,  wnth  which  it  was 
formerly  so  common  to  "touch  up" 
rebellious  sores;  by  this  means  in- 
numerable instances  of  mild  epithe- 
lioma have  been  goaded  into  lesions  of 
most  serious  character,  beyond  hope  of 
rehef  by  any  means;  this  is  especially 
true  of  the  disease  within  the  mouth  or 
on  the  face. 

Caustics  have  also  been  employed  in 
carcinoma  in  many  deeply  seated  lo- 
cations,   often   with    disastrous    conse- 
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quences,  resulting  not  only  often  in 
death  from  exhaustion,  but  also  in  the 
disease  recurring  in  situ,  and  in  metas- 
tases which  could  not  be  thus  reached. 
Caustics  are  very  rarely  justified  in 
cancer  of  the  lip,  and  never  in  large  or 
deeply  seated  tumors,  as  in  the  breast. 
But,  on  the  other  hand,  caustics  of 
various  kinds  are  occasionally  of  serv- 
ice, and  if  used  just  rightly,  in  proper 
cases,  may  eradicate  the  disease.  The 
principle  to  be  applied  to  them  is  that 
they  must  be  radical,  destroying  deeply 
and  thoroughly,  even  to  some  distance 
beyond  the  diseased  tissue;  if  there 
are  already  metastases,  however,  the 
ultimate  result  must  be  unfavorable. 
Space,  does  not  permit  enlarging  on 
this  subject  or  giving  details  of  treat- 
ment, but  an  illustration  of  what  is 
intended  is  found  in  the  use  of  the 
well-known  Marsden  paste,  of  arseni- 
ous  acid,  in  certain  cases  of  epithelioma. 
When  rightly  handled  this  certainly 
cures  many  cases  permanently,  leaving 
most  satisfactory  scars ;  the  same  is 
more  or  less  true  of  caustic  potash, 
Canquoin's  paste,  Bougard's  paste, 
and  perhaps  others. 

Albert  Carson  states  that  twenty- 
five  years'  experience  in  the  treat- 
ment of  malignant  new  growths  with 
many  escharotics  has  taught  him  that 
those  agents  which  are  the  most 
actively  hydroscopic-  produce  the 
most  perfect  granulating  surfaces. 
He  therefore  uses  in  combination 
those  most  active  of  all  escharotics, 
potassium  hydrate  and  zinc  chloride 
(granular).  These  are  equally  appli- 
cable both  to  skin  and  to  mucous 
surfaces.  In  the  mouth  and  throat 
he  uses  a  combination  of  chromic 
and  carbolic  acids. 

The  technique  of  his  work  in  all 
cases  is  to  outline  the  growth  by 
palpation,  seeking  its  most  distant 
ramifications.  This  done,  he  makes 
an  application   of  the  potassium  hy- 


drate, completely  covering  the  entire 
growth,  and  extending  the  applica- 
tion in  all  directions  as  far  beyond 
its  most  remote  infiltrations  as  the 
situation  of  the  growth  will  admit  of 
doing,  never  with  a  view  to  conser- 
vatism. The  application  should  be 
graded  in  thickness  according  to  the 
depth  and  consistency  of  the  growth, 
gradually  lessening  the  thickness  at 
the  outer  edges,  using  great  care  and 
design  to  have  as  much  symmetry  as 
possible,  leaving  a  cleanly  cut  edge. 
After  this  is  applied,  he  cuts  a  piece 
of  lint  the  exact  size  of  the  area  to  be 
covered.  Just  beyond  the  lint  on  the 
healthy  tissue  he  applies  a  heavy 
petroleum  product.  Then  he  sur- 
rounds the  application  with  a  quan- 
tity of  absorbent  material  sufficient 
to  catch  and  hold  the  watery  ele- 
ments that  will  be  attracted  by  the 
hygroscopic  qualities  of  the  escha- 
rotic,  and  which,  if  not  prevented,  will 
cause  the  escharotic  to  gravitate  and 
destroy  tissue  wherever  it  reaches. 
This  application  will  do  its  full  .work 
in  from  fifteen  minutes  to  five  hours, 
varying  according  to  the  nature  and 
size  of  the  growth  and  resistance  of 
the  skin  of  different  patients.  Dur- 
ing the  time  that  this  application  is  in 
place  the  patient  should  be  kept  very 
quiet,  particularly  so  in  extensive 
growths,  such  as  those  of  the  breast. 
The  following  day  the  writer 
makes  an  application  of  the  zinc 
chloride  in  exactly  the  same  manner 
in  which  he  applied  the  potassium, 
except  that  he  does  not  extend  the 
zinc  to  a  point  of  contact  with  the 
healthy  or  undestroyed  skin.  If  the 
application  is  thus  made  with  care 
there  will  be  absolutely  no  pain  re- 
sulting from  it,  the  patient  remaining 
perfectly  comfortable.  This  applica- 
tion penetrates  the  first  completely; 
also  hardens  and  contracts  the 
eschar  made  by  the  potassium,  caus- 
ing more  or  less  tension  on  the  edges 
according  to  the  extent  of  the  growth; 
this  traction  causes  inconvenience, 
not  pain,  and  is  probably  the  condi- 
tion which  has  characterized  escha- 
rotic treatments  as  drawing  plasters. 
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The  eschar  thus  produced  exfoliates 
in  from  four  to  twenty-one  days, 
varying  in  each  individual  case. 
After  the  eschar  has  exfoliated  there 
is  left  a  smooth  and  perfectly  healthy 
granulating  surface,  absolutely  blood- 
less, and  perfectly  free  from  any 
obscuring  elements. 

The  combination  of  chromic  and 
carbolic  acids  the  writer  uses  in  cases 
of  malignant  and  benign  growths  in 
the  mouth  and  throat  and  on  the 
tongue,  and  small  benign  growths 
and  granulations  which  appear  upon 
the  cervix  uteri.  The  remedies  should 
be  used  in  saturated  solutions  only. 
First  making  an  application  of  the 
carbolic  acid  completely  covering  the 
growth  and  adjacent  healthy  tissue, 
then  he  at  once  applies  the  chromic 
acid  with  the  utmost  care,  keeping 
well  within  the  area  circumscribed 
by  the  carbolic  acid.  When  the 
remedies  come  in  contact  destruction 
of  that  portion  of  the  growth  reached 
is  immediate  and  the  patient  suffers 
no  pain.  Should  he  fail  to  destroy  all 
of  the  growth  by  his  first  applica- 
tions, the  writer  makes  repeated  ap- 
plications in  the  manner  described. 

In  cancerous  growths  of  the  uterus 
he  uses  the  combination  of  potassium 
and  zinc  chloride;  little  or  no  pain  is 
experienced  by  the  patient  if  care  is 
observed  in  protecting  the  vaginal 
walls,  and  the  results  of  this  method 
in  that  situation  are  successful. 
Brown  (Med.  Record,  May  18,  1907). 

Jennings,  of  London,  in  his  book 
on  "Cancer  and  Its  Complications," 
states  that  "when  caustics  are  em- 
ployed to  destroy  a  cancerous  growth 
of  any  considerable  dimensions  the 
results  are  far  inferior  to  excision  or 
amputation  under  modern  conditions. 
The  bulk  of  the  growth  is  hardly 
ever  eradicated,  and  manifest  local 
recurrence  occurs  ordinarily  after  the 
lapse  of  a  few  weeks.  The  caustics 
are  applied  and  reapplied,  and  this 
sad  treatment  goes  on  until  the  pa- 
tient is  relieved  by  death  of  a  treat- 
ment which  adds  pain  to  that  of  the 
disease,  which  it  ordinarily  aggra- 
vates." 


He  makes  an  exception  in  favor 
of  caustics  in  certain  very  old 
and  debilitated  patients  where  there 
is  an  open  ulcer,  with  the  surround- 
ing tissues  adherent  to  the  ribs,  for 
the  purpose  of  arresting  offensive 
discharges  for  a  while.  He  recom- 
mends a  preparation  consisting  of: — 

B  Hydrochlorate    of 

cocaine    2  Gm.  (30  grs.)  • 

Caustic  potash   ..   6  Gm.  (V/j  drs.). 
Vaselin    8  Gm.  (2  drs.). 

After  the  skin  is  well  cleansed, 
small  portions  of  this  paste  are  well 
rubbed  in  with  a  wooden  spatula,  and 
in  a  few  minutes  considerable  tissue 
can  be  destroyed.  It  is  not  a  painful 
application,  and  the  writer  has  re- 
moved small  growths  on  various 
parts  of  the  body  quite  satisfactorily. 
The  charred  portions  should  be  care- 
fully wiped  away  with  absorbent  cot- 
ton during  the  application,  to  pre- 
vent destruction  of  adjoining  healthy 
tissues. 

Whatever  arguments  can  be  urged 
against  caustics  in  breast  cancer  ap- 
ply with  increased  force  to  disease  in 
the  axillary  glands.  The  cicatrix  re- 
sulting from  such  treatment  re- 
sembles that  of  an  ordinary  burn,  and 
not  long  since  a  patient  applied  to 
the  writer  after  a  tumor  of  the  axilla 
had  been  removed  by  a  celebrated 
"dealer  in  knifeless  operations,"  and 
the  contraction  had  firmly  bound  the 
arm  to  the  side.  The  disease  re- 
curred in  the  cicatrix. 

In  the  glands  of  the  neck  there  is 
the  added  danger  of  destroying  im- 
portant orga.is,  for  only  great  famil- 
iarity with  any  caustic  can  enable  us 
to  predict  the  extent  of  its  action  to 
the  requisite  degree  for  the  safety  of 
the  jugular  vein  or  the  facial  artery. 
Albert  Carson  (Mass.  Med.  Jour., 
Dec,  1911). 

[Another  paper,  one  of  the  best  pub- 
lished upon  the  treatment  of  cutaneous 
cancers  by  caustics,  was  written  several 
years  ago  by  Dr.  A.  R.  Robinson.  It  was 
entitled  "Errors  in  the  Treatment  of 
Cutaneous  Cancers,"  N.  Y.  Med.  Jour., 
Dec.  29,  1906.    H.  H.  Janeway.] 
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But  most  of  the  cases  to  which  this 
form  of  treatment  is  suitable  yield  to 
X-rays  (zide  infra),  and  with  much 
less  deformity. 

Liquid  air  and  carbon  dioxide  snow 
may  also  be  employed  with  advantage 
in  proper  cases  and  leave  a  A-ery  slight 
scar;  the  latter  is  much  more  readily 
handled  and  controlled,  and  promises 
to  be  a  valuable  addition  to  the  treat- 
ment of  superficial  epithelioma. 

Curetting  has  been  strongly  advo- 
cated in  the  past,  and  may  occasionally 
be  of  value  in  removing  superfluous 
diseased  tissue,  in  conjunction  with 
other  treatment.  But  used  alone  it  is 
seldom  able  to  reach  and  remove  all 
the  morbid  growth,  and  many  recom- 
mend the  subsequent  use  of  caustics, 
or  the  free  employment  of  the  gal- 
vanic cautery  after  curettage.  In 
small,  superficial  epitheliomata,  how- 
ever, a  thorough  curetting,  with  the 
subsequent  filling  of  the  cavity  with 
powdered  pyrogallic  acid,  will  often 
give  excellent  results. 

Medical  Applications. — These,  of 
course,  can  have  very  little  curative 
efl:"ect  on  any  of  the  forms  of  cancer, 
but  it  is  a  mistake  not  to  appreciate 
their  value  as  adjuvants,  and  to  use 
them  properly  under  certain  circum- 
stances. Mild  ichthyol  ointment  is  of 
great  service  in  connection  with  the 
X-ray  treatment  of  epithelioma,  and 
various  antiseptic  and  soothing  appli- 
cations, in  the  form  of  lotions  or  oint- 
ments, will  often  add  greatly  to  the 
comfort  of  the  patient  and  aid  the 
healing  process. 

Peroxide  of  hydrogen,  followed  by 
a  proper  ointment,  is  invaluable  in 
many  ulcerating  forms  of  cancer, 
where  foreign  micro-organisms  con- 
tribute so  largely  to  the  keeping  up 
of  the  production  of  pus. 


The  much  vaunted  treatment  of  car- 
cinoma by  trypsin  is  also  worthy  of 
mention,  as  an  attempt,  perhaps,  in  the 
right  direction.  Dr.  James  Beard,  of 
Edinburgh,  called  attention  to  the  fact 
that  about  the  seventh  week  in  fetal 
development  the  villi  of  the  chorion 
began  to  disappear,  synchronously  with 
the  development  of  the  pancreas,  and 
he  assumed  a  connection  between  the 
two  events.  He  further  assumed  that 
all  malignant  tumors  represented  abor- 
tive attempts  of  certain  cells  to  repro- 
duce the  chorionic  type  of  cell,  and  that 
those  cells  which  do  this  are  misplaced 
and  included  in  other  tissues  during 
embryonal  development.  The  correla- 
tion of  these  two  assumptions  fur- 
nishes the  explanation  of  the  action  of 
trypsin  in  cancer.  He  then  found  by 
actual  experiment  that  trv'psin  pos- 
sesses a  specific  and  destructive  effect 
on  chorionic  cells. 

At  the  Cancer  Congress  in  Berlin, 
I\Iarch  8,  1905,  among  the  conclusions 
of  a  series  of  investigations  by  Blu- 
menthal,  Xewberry,  and  others  were  the 
following:  Trypsin  quickly  dissolves 
cancer-cells,  while  pepsin  attacks  them 
with  difficulty.  Cancer-cells  produce 
an  intercellular  ferment,  which  is  ca- 
pable of  dissolving  all  the  tissues  of  the 
body,  and  is  termed  malignic  acid ;  this 
ferment  is  neutralized  by  trypsin. 

Unfortunately,  the  high  hopes  to 
which  these  investigations  led  were  net 
confirmed  by  other  observers  at  a 
later  Cancer  Congress,  and,  while 
there  have  been  some  favorable  re- 
sults reported,  wide  experience  has 
shown  that  but  little  if  anything  can 
be  expected  from  this  method  of  treat- 
ment. The  trypsin  treatment  of  can- 
cer has  recently  undergone  a  very 
thorough  trial  and  investigation  at 
the  New  York  Skin  and  Cancer  Hos- 
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pital,  a  trial  cni1)racing-  over  300  cases, 
\vith  the  result  that  in  hut  very  few 
instances  was  there  found  the  slii^^ht- 
est  support  for  the  treatment. 

X-ray. — This  method  of  treat- 
ment has  now  passed  the  experimental 
stage,  and  most  observers  are  pretty 
w^ell  agreed  upon  the  limits  of  its 
field  of  usefulness,  though  some  are 
still  extravagant  in  their  claims  as  to 
its  value. 

It  must  first  be  remembered  that 
the  X-ray  is  a  double-edged  tool,  which, 
v^-hile  capable  of  efTt'ecting  very  great 
good,  is  also  capable  of  inflicting  harm, 
both  to  the  patient  and  the  operator. 
But  this  latter  need  not  at  all  deter  one 
from  using  it  when  it  is  rightly  indi- 
cated, for,  while  there  have  been  a 
few  sad  examples  of  serious  damage  to 
the  operator,  these  have  mainly  oc- 
curred early  in  the  practice,  and  before 
the  dangers  were  fully  appreciated, 
and  on  the  other  hand  there  are 
thousands  of  operators  who  have 
manipulated  it  daily  for  years  with- 
out harm.  Also  in  regard  to  any 
harm  to  the  patient,  there  is  prac- 
tically no  danger  with  a  careful  and 
skilled  operator,  and  the  relatively  few 
instances  of  burns  inflicted  upon  pa- 
tients by  it  are  insignificant  when 
compared  to  the  thousands  of  appli- 
cations Which  have  been  given  with 
the  greatest  benefit.  Space  does  not 
permit  the  expansion  of  this  subject 
fully  treated  of  elsewhere,  but  it  will 
readily  be  understood  that  success  in 
the  use  of  the  X-ray  depends  very 
largely  upon  the  knov/ledge,  experi- 
ence, and  care  of  the  operator;  it  is 
not  enough  simply  to  apply  the  X- 
ray ;  it  must  be  rightly  employed  to  be 
efifective. 

It  is  next  to  be  remembered  that  the 
value  of  the  X-ray  is  relatively  limited 


in  cancer,  and  that  the  lines  of  its  use- 
fulness have  been  pretty  clearly  deter- 
mined, so  that  it  is  unwise  to  waste 
time  in  its  employment  in  wrong  direc- 
tions. We  will  first  mention  that 
class  of  patients  in  which  it  has  1)een 
found  to  be  pre-eminently  of  service,  \ 
and  then  consider  the  class  on  which 
it  is  less  useful  or  useless. 

The  treatment  by  X-ray  finds  its 
most  promising  field  of  operation  in 
the  superficial,  basilar-cell  epithelioma 
about  the  face,  and  in  this  the  results 
are  commonly  most  gratifying,  the 
lesion  melting  away  and  often  leaving 
a  hardly  perceptible  scar.  This  method 
of  treatment  in  suitable  instances  has 
proven  a  boon  indeed  when  compared 
with  the  previous  unsatisfactory  meth- 
ods of  dealing  with  certain  of  these 
cases.  Sufficient  time  has  now  elapsed 
to  allow  of  a  fair  judgment  in  regard  to 
the  permanency  of  the  results  of  this 
form  of  treatment.  Pusey  reports  72 
per  cent,  of  successful  cases  remaining 
well  after  a  period  of  three  years  or 
more,  and  the  experience  of  many 
others  confirms  this ;  indeed,  in  prop- 
erly selected  cases,  when  judiciously 
used,  this  method  of  treatment  can  give 
even  a  much  larger  percentage  of  cures, 
and  when  efficiently  used,  and  for  a 
long  enough  time,  the  ultimate  results 
are  most  satisfactory. 

Many  have  also  reported  that  the 
X-ray  is  of  value  in  connection  with  the 
surgical  removal  of  cancer,  and  that  its 
postoperative  use  will  prevent  the  re- 
currence of  the  disease.  In  recurrent 
and  non-operable  cancer  the  proper 
employment  of  the  X-ray  is  often  of 
service  in  relieving  pain  and  in  im- 
proving the  condition  of  the  ulceration, 
and  it  has  been  claimed  by  good  ob- 
servers that  in  the  latter  instances  the 
disease  has  been  checked.     But,  as  has 
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been  stated,  the  power  of  the  X-ray, 
as  thus  far  developed,  is  Hmited,  and  the 
experience  of  many  shows  that  it  has 
relatively  little,  if  any,  effect  in  deep- 
seated  cancer,  although  some  still  ad- 
vocate its  use  in  this  condition.  The 
danger,  however,  is  in  creating  a  burn 
of  the  skin  in  endeavoring  to  make  the 
X-ray  penetrate,  and  also  of  wasting 
time  beyond  which  surgical  interfer- 
ence might  give  relief. 

Most  observers  agree  that  the  X-ray 
should  not  be  used  in  cancer  of  the 
lower  lip,  tongue,  or  throat,  nor  in  can- 
cer of  the  breast,  uterus,  or  penis ;  the 
reason  probably  is  that  the  blood-supply 
is  so  excessive  that  the  operation  of 
the  ray  is  interfered  with,  for  we  know 
that  in  the  use  of  the  Finsen  light  in 
the  treatment  of  lupus  the  part  must 
be  kept  exsanguinated  by  constant  pres- 
sure with  the  lens  during  the  entire 
time  of  the  application  of  the  light. 

Practically,  therefore,  the  X-ray  is 
limited  in  the  treatment  of  cancer  to 
the  superficial  forms  of  epithelioma, 
and  especially  to  those  about  the  face; 
some  have  reported  good  results  in 
Paget's  disease  of  the  breast,  but  most 
observers  advise  against  it,  fearing 
that  deep-seated  lesions  will  arise  in 
the  mammary  glands  during  treatment, 
as  so  commonly  happens,  and  that  only 
time  is  lost  in  attempting  to  check  the 
external  trouble  by  the  X-ray. 

Numerous  articles  upon  the  X-ray 
treatment  of  cancer  have  appeared 
within  recent  years,  and  there  runs 
through  them  all  a  general  uniformity 
of  conclusions  which  agree  with  those 
of  the  author. 

The  following  are  some  of  the  more 
important  recent  ones:  Werner  and  Caan 
(Munch,  med.  Woch.,  1910,  Ivii,  1384  and 
1455);  Fraenkel  (Zeitschr.  f.  Rontgen 
Kunde,  1911,  xiii,  325);  Lasseurn  (Revue 
Suisse  de  med.  1911,  xxxi,  180);  Werner 


and  Caan  (Miinch.  med.  Woch.>  1911,  lviil> 
553;  Sammelbericht  tiber  Rontgenbehand- 
lung  von  July,  1909,  bis  April,  1911; 
Centralbl.  f.  Chir.,  1911,  xxxviii,  1153); 
Janus  (Miinch.  med.  Woch.,  1912,  lix,  583); 
Reicher  and  Lenz  (Deut.  med.  Woch., 
1912,  xxxviii,  9);  Miiller  (Ther.  d.  Gegen- 
wart,  1911,  Hi,  105);  Korbl  (Arch.  f.  klin. 
Chir.,  1912,  xcvii,  752). 

Recently  J.  J.  Thomson  (Brit. 
Med.  Jour.,  1910,  ii,  512)  has  sug- 
gested the  use  of  secondary  rays  in 
order  to  produce  an  effect  in  deep- 
lying  tissues.  The  secondary  rays 
are  to  be  excited  by  a  primary  ray 
of  known  penetration  power  from 
metals  with  which  the  tumor  tissue  is 
injected.  Thus  far,  however,  only 
unsuccessful  attempts  have  been 
made  in  the  utilization  of  secondary 
rays.  It  offers  a  field  of  research 
work  which  is  promising. 

Though  not  strictly  in  the  field  of 
cancer,  yet  in  this  connection  the 
marked  effect  of  X-rays  upon  myo- 
mata  which  has  been  obtained  by 
Fraenkel  (Berk  klin.  Woch.,  1911, 
xlviii,  760)  ;  Weber,  Kronig,  and  Gauss 
(Miinch.  med.  Woch.,  1912,  lix,  745, 
762)  ;  Faber  (Zeitschr.  f.  Rontgen- 
kunde  und  Radiumforsch.,  1910,  xii, 
133)  is  interesting. 

Radium. — When  the  remarkable 
properties  of  this  substance  were  an- 
nounced some  years  ago,  and  the  first 
reports  of  its  effect  in  lupus  were  re- 
ceived from  Paris,  great  hopes  were 
entertained  that  it  would  be  of  much 
value  in  combating  many  diseases  of  a 
malignant  nature,  and  some  of  the 
earlier  reports  in  regard  to  its  use  in 
epithelioma  were  very  encouraging; 
the  enormous  expense  of  the  substance 
has  prevented  its  extensive  use,  and 
for  a  while  there  was  little  reported  in 
regard  to  its  effect. 

But   since   the   establishment   of   the 
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Radium  Institute  in  Paris  steady  work 
has  progressed,  and  recently  Wick- 
ham  and  others  have  reported  some 
remarkable  results  in  a  variety  of  cases, 
including  epithelioma. 

Wickham's  work  at  the  Paris  Insti- 
tute includes  some  remarkable  observa- 
tions in  cancer  of  the  breast,  which^  if 
confirmed,  is  of  the  greatest  impor- 
tance, going  to  show  that  even  deep- 
seated  neoplasms  can  be  reached  by 
these  radiations  when  used  in  a  par- 
ticular manner,  the  details  of  which 
cannot  be  entered  upon  here.  It  may 
be  stated,  however,  that  by  means  of 
metal  shields  and  other  coverings  he 
varies  the  activity  of  the  radium,  and 
for  deep  tumors  he  secures  only  the 
hard  beta  and  the  gamma  rays,  which 
penetrate  deeply  and  which  are  made 
to  act  on  the  disease  for  many  hours 
daily.  Also  by  an  ingenious  contriv- 
ance he  makes  several  applications  at 
once  around  the  tumor,  the  radiations 
crossing  and  recrossing  one  another. 
Here,  again,  the  method  and  skill  of 
employing  the  remedy  have  everything 
to  do  with  results. 

Wickham  reports  (Brit.  Med.  Jour., 
1909,  ii,  1748)  600  cases  of  cancer 
treated  by  radium  during  the  preced- 
ing five  years.  He  concludes  that 
radium  influences  only  the  limited 
and  accessible  growths.  It  can  im- 
prove a  primary  tumor  when  metas- 
tases are  present  and  make  the 
patient  more  comfortable  by  dimin- 
ishing the  bleeding  discharge  and 
pain.  Exceptionally  it  can  transform 
an  inoperable  growth  into  an  operable 
one. 

In  general,  the  author's  conclusions 
upon  the  therapeutic  effect  of  radium 
are  about  the  same  as  for  the  X-rays, 
the  latter  probably  being  much  the 
more  valuable  agent  of  the  two. 


This  opinion  is  supported  by  the  fol- 
lowing more  recent  authors,  who  are 
among  the  best  who  have  written  upon 
the  subject  during  the  past  few  years:  R. 
Abbe  (Jour.  Amer.  Med.  Assoc,  1910,  Iv, 
97);  Exner  ("Dauer  heilungen  von  Kar- 
cinomen  noch  Radium,"  Miinch.  med. 
Woch.,  1910,  Ivii,  2472);  Nahmmacher 
("Radium  therapie  bei  bosartig.  Erkran- 
kungen,"  Med.  KHn.,  1910,  vi,  1260); 
Segond  ("Degression  sous  I'influence  du 
radium  d'un  sarcome,"  Bull,  et  mem.  de  la 
Soc.  de  Chir.  de  Paris,  1911,  xxxii,  435); 
Wickham  and  Degrais  (a  book  entitled 
"Radium  therapie,"  12th  ed.,  400  pages, 
Paris,  J.  B.  Bailliere  and  fils,  1912). 

The  use  of  the  other  radioactive 
substances  such  as  actinium  and 
mesothorium  in  the  treatment  of 
cancer  has  been  attended  by  an  indif- 
ferent degree  of  success. 

[Czerny  has  reported  on  actinium 
(Miinch.  med.  Woch.,  1911,  Iviii,  1801), 
and  Baumm  on  mesothorium  (Berl.  klin. 
Woch.,  1911,  Iviii,  1594);  also  Czerny  on 
thorium  (Miinch.  med.  Woch.,  1912,  lix, 
737).  The  creation  of  the  Radium  Insti- 
tute in  Paris  has  rendered  possible  a 
closer  study  of  the  technique,  and  as  a 
result  the  curative  value  of  radium  has 
shown  itself  to  be  greater  than  had  been 
generally  supposed.  Wickham,  a  clinician 
of  the  first  order,  has  observed  remark- 
able results  in  a  variety  of  cases,  including 
epithelioma  not  only  of  the  surface,  but 
of  such  organs  as  the  breast.  By  means 
of  appropriate  metal  shields  he  regulates 
the  activity  of  the  radium  and  employs  the 
beta  and  gamma  rays  only  for  deep-seated 
growths.  On  the  other  hand,  my  own  ex- 
perience with  opotherapy  has  amply 
demonstrated  their  helpful  influence  in 
malignant  growths.     H.  H.  Janeway.] 

Finsen  Light. — Early  In  the  use 
of  this  remedy  it  was  thought  that  it 
would  be  able  to  reach  deep-seated 
neoplasms,  so  marvelous  were  the  re- 
sults obtained  by  its  use  in  lupus.  But 
experience  has  shown  that  its  powers 
are  very  limited,  and,  although  with 
very    careful    manipulation    superficial 
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epithelioma  may  be  overcome  by  it,  it 
is  powerless  to  favorably  affect  lesions 
which  are  at  all  deeply   seated. 

Leucodescent  Lamp. — Much  the 
same  may  be  said  in  regard  to  the  leu- 
codescent lamp,  which  has  been  tried 
and  found  wanting.  It  is  questionable 
if  it  has  any  value  as  a  curative  agent 
even  in  the  superficial  forms  of  cancer, 
or  in  the  ulcerations  of  deeper  forms, 
but  the  heat  given  off  will  often  be  of 
value  in  alleviating  the  pain  of  ulcerat- 
ing lesions;  it  is  rapidly  going  out  of 
use. 

Fulguration  Treatment. — This  new- 
est addition  to  the  non-surgical 
treatment  of  cancer  seems  to  have 
something  of  promise  in  it,  although 
already  some  are  skeptical  as  to  the 
real  value  which  has  been  claimed  for 
its  use.  It  is  in  reality  only  the  em- 
ployment in  an  exaggerated  degree  of 
what  has  for  some  time  been  found 
of  value  in  certain  other  conditions, 
namely,  a  very  strong  high-frequency 
current,  in  a  manner  proposed  by  Keat- 
ing Hart,  of  Marseilles.  Space  does 
not  permit  a  full  presentation  of  the 
method  of  its  employment,  but  some 
data  may  be  given,  as  further  devel- 
oped by  Czerny.  The  patient  being 
under  an  anesthetic,  the  most  intense 
brush  discharges  are  given  from  a 
metal  electrode  at  a  distance  of  from 
Y\  \.o  \y2  (by  some;  5  to  6  in.  by  Dr. 
Keating  Hart)  inches,  and  for  from 
five  to  forty  minutes.  After  this  the 
cancerous  part  is  removed  by  the 
knife  or  a  sharp  spoon,  and  the  wound 
is  exposed  again  to  fulguration,  to  kill 
any  remaining  cancerous  cells.  A 
destruction  of  tissue  is  effected  for 
hardly  half  an  inch  beneath  the  sur- 
face, so  that  in  large  growths  a  pre- 
liminary removal  by  the  knife  or  cu- 
rette is  recommended.     Keating  Hart 


maintains  that  the  high-frequency 
spark  possesses  a  special  predilection 
for  the  cancer-cells,  even  to  the  ex- 
tent of  reaching  metastases  in  region- 
ally enlarged  lymph-nodes. 

In  Czerny's  opinion  there  is  break- 
ing up  of  the  cancer-cells,  which  have 
much  less  resisting  power  than  healthy 
tissue-cells.  In  addition  to  the  special 
destructive  action  upon  the  carcino- 
matous elements,  the  spark  produces 
stimulant  effects  upon  the  connective 
tissue  surrounding  the  cancer-cells;  by 
this  means  granulations  quickly  spring 
up  and  healing  of  the  ulcer  proceeds 
rapidly. 

The  treatment  has  not  been  in  use 
long  enough  to  properly  estimate  its 
value.  Keating  Hart  has  reported  a 
healing  of  95  per  cent,  of  cancer  of 
the  skin,  40  to  50  per  cent,  of  cancers 
of  the  breast,  and  20  to  25  per  cent, 
of  cancers  of  the  mucous  membrane. 
Czerny  in  two  articles  has  reported  the 
treatment  of  59  patients  by  this  means, 
with  cancer  in  various  locations,  inter- 
nal and  external,  and  with  a  fair  meas- 
ure of  success.  As  a  result  of  his  ex- 
perience he  draws  the  following  con- 
clusions :  Fulguration  will  cure  super- 
ficial, soft,  cancerous  ulcerations,  and 
stimulate  healthy  granulation  to  a 
marked  degree.  It  is  more  certain  and 
quick  than  the  Rontgen  rays,  and  must 
be  considered  as  an  important  sub- 
sidiary means  in  the  treatment  of  can- 
cer. In  indurated  and  more  deeply  in- 
filtrated carcinoma  a  previous  excision 
of  the  growth  must  be  performed;  in 
deep-seated  cancer  fulguration  finds  a 
very  limited  sphere  of  utility.  In  in- 
operable and  recurrent  cancer  fulgura- 
tion can  successfully  affect  the  itching, 
bleeding,  and  pain,  and  by  this  means 
prolong  the  life  of  the  patient  and  di- 
minish discomfort. 
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It  is  hardly  fair  to  fulg'uration  to 
accept  Czerny's  conclusions  and  ex- 
planation of  its  action;  de  Keating- 
Hart  does  not  consider  fulguration  to 
be  a  caustic  or  to  effect  a  cure  by 
destruction  of  tissue.  He  believes  its 
action  is  rather  upon  the  healthy  tis- 
sues, creating  a  reaction  unfavorable 
to  the  growth  of  cancer ;  de  Keating 
Hart  has  told  the  author  that  he  con- 
siders Czerny  technique  faulty,  as  also 
that  of  many  other  surgeons.  He 
further  believes  that  fulguration  is  a 
powerful  adjuvant  to  the  X-rays,  to- 
gether with  heat,  sensitizing  the  can- 
cer cells  to  the  influence  of  the  X-rays. 
[S.  Imbach  (Schweiz.  Rundschau  fiir 
Med.,  No.  31,  1910)  reports  the  use  of  ful- 
guration in  32  patients,  13  of  which  were 
carcinoma  and  5  sarcoma,  the  remaining 
14  being  other  affections;  19  patients  were 
healed;  8  were  treated  with  no  results;  1 
patient,  however,  of  55  years,  with  a  twice- 
recurrent  cancer  of  the  face  the  size  of  a 
fist,  was  healed  and  was  still  well  at  the 
time  of  the  report,  seventeen  months  later. 

H.   H.  J  ANEW  AY.] 

Much  work  has  been  done  at 
Czerny  Institute  upon  the  combined 
treatment  of  cancer  by  several  of  the 
methods  depending  upon  the  use  of 
physical  agents. 

Werner  and  Caan  (Miinch.  med. 
AA'och.,  1911,  Iviii,  1225)  have  given 
their  results  by  such  methods  in  253 
cases.  They  conclude  that  the  treat- 
ment by  the  combined  high-frequency 
current  and  X-rays  diminishes  the 
susceptibility  of  the  normal  tissues  to 
X-rays,  but  increases  the  suscepti- 
bility of  tumor  tissue  to  them.  Deep 
tumors  should  be  exposed  by  opera- 
tion in  order  to  obtain  the  greatest 
effect. 

Czerny  (Aliinch.  med.  Woch.,  1911, 
Iviii,  1897)  and  Tuffier  (Monographies 
cliniques  sur  les  questions  nouvelles, 


No.  63)  have  both  written'  rather 
important  articles  upon  the  combined 
treatment  of  cancer,  referring-  in 
each  article  principally  to  physical 
methods.  As  the  former  states,  "We 
make  the  old  classical  extirpation 
bloodless  by  the  use  of  the  cautery 
and  lessen  the  danger  of  distributing 
the  tumor  elements.  We  can  fre- 
quently heal  recurrent  and  inoperable 
cases  by  the  help  of  electric  cauteriza- 
tion and  fulguration,  or  place  the 
patient  in  a  condition  which  means 
to  him  or  her  a  cure  for  at  least  a 
time." 

"We  have  seen  tumors  otherwise 
excluded  from  any  therapy  melt  away 
by  the  use  of  radium  and  X-rays. 
Chemotherapeusis  and  immunization 
support  the  organism  in  its  fight 
against  cancer.  Many  sarcomas  show 
themselves  peculiarly  susceptible  to 
such  measures.  Many  deforming 
operations  are  prevented,  and  the 
frequency  of  recurrences  after  opera- 
tion diminished.  There  are  many 
possibilities  which  indicate  the  morn- 
ing of  a  better  future." 

Other  observers  have  more  or  less 
confirmed  the  claims  which  have  been 
made  for  fulguration,  or  the  use  of  the 
powerful  high-frequency  current  in 
cancer,  but  the  most  sanguine  observer 
can  hardly  look  upon  it  other  than  as 
an  adjuvant  applicable  in  certain  few 
cases.  From  what  we  know,  however, 
from  experience  along  certain  other 
lines,  especially  in  dermatology,  the 
high-frequency  current  does  have  a 
peculiar  effect  oft  living  tissue,  and  it 
is  possible  that  further  observation  may 
demonstrate  that  it  has  some  real  con- 
trol over  the  aberration  in  the  action 
of  tissue-cells  which  we  call  cancer. 
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There  are  many  facts  which  warrant 
such  a  view  and  consideral)le  evi- 
dence, ^vhich  is  to  be  found  in  ex- 
perimental cancer   among  animals. 

An  active  immunity  exists  against 
the  successful  inoculation  of  cancer 
of  one  animal  into  another  of  a  dif- 
ferent species,  and  a  certain  degree  of 
active  immunity  against  the  suc- 
cessful inoculation  of  cancer  from  one 
animal  into  another  of  the  same 
species,  but  of  slightly  different 
variety.  V.  Leyden  has  found  that 
the  tumor  which  Jensen  discovered 
in  mice  and  first  described  could  be 
transplanted  with  ease  (in  70  to  80 
per  cent,  of  the  cases)  into  mice  of 
Copenhagen,  but  could  not  be  trans- 
planted to  Berlin  mice. 

Borrell  ("Le  probleme  du  cancer," 
1907,  41)  could  only  transplant  the 
same  tumor  in  30  to  40  per  cent,  of 
the  cases  in  the  Parisian  mice. 
Haaland  (Berl.  klin.  Woch.,  1907,  xliv, 
713),  working  with  Ehrlich  on  sar- 
coma of  mice,  obtained  a  series  of 
takes  in  97  per  cent,  of  Berlin  mice 
and  only  24  per  cent,  of  takes  in  Ham- 
burg mice.  A  tumor  composed  of 
mixed  sarcoma  and  carcinoma  gave  in 
Berlin  mice  a  pure  sarcoma  and 
in  Danish  mice  a  pure  carcinoma. 

These  experiments,  therefore,  dem- 
onstrate the  existence  of  a  varying^ 
degree  of  active  immunity  in  different 
varieties  of  animals.  It  has  been 
found  that  in  both  mice  and  dogs — • 
indeed,  in  all  animals — a  very  strong 
degree  of  active  immunity  exists 
against  inoculation  in  those  animals 
in  which  the  tumors  have  spontane- 
ously retrogressed. 

For  lymphosarcoma  of  dogs  Sticker 
has  found  that  age,  location  of 
inoculation,  pregnancy,  a  poorly 
nourished  condition,  or  organic  dis- 


ease has  had  no  effect  on  the  success 
of  inoculation  of  tumor  tissue. 

An  active  immunity  against  the 
successful  inoculation  of  a  tumor  may 
be  induced  in  an  animal.  Such  a 
condition  can  be  accomplished  by  tlie 
injection  into  the  animal  of  certain 
normal  tissues,  liver  (Borrel),  and 
blood  of  other  mice  or  rats  (Woglom, 
Jour.  Exp.  Med.,  1910,  xii,  29),  by 
the  injection  of  splenic  tissues,  of 
embryonic  tissues,  and  finally  by  the 
tumor  tissue  which  has  either  been 
killed  by  fragmentation  or  reduced  in 
virulency  by  heat.  The  degree  of 
active  immunity  thus  resulting  is 
greatest  if  the  tissues  used  for  the  in- 
jection are  closely  related  to  the 
tissue  from  which  the  tumor  origi- 
nated; thus,  it  is  the  skin  of  mice 
embryos  which  is  most  effectual 
against  certain  epitheliomas  in  the 
mice,  and  hashed  flayed  embryos 
will  produce  no  immunity  against 
inoculation  (Bashford,  Murray,  and 
Hasland). 

It  must  be  remembered,  however, 
that  animals  which  have  been  ren- 
dered in  this  way  immune  to  the 
inoculation  of  tumors  may  later 
develop  spontaneous  tumors  of  their 
own ;  so  that  this  form  of  immunity 
is  a  very  different  thing  from  active 
immunity  against  the  growth  of 
tumor  tissue  in  general. 

It  is  generally  difficult  to  rein- 
oculate  an  animal  in  which  a  tumor 
is  already  growing,  but  our  ability 
to  produce  in  this  manner  an  artifi- 
cial metastasis  depends  to  some  ex- 
tent upon  how  rapidly  the  inoculated 
tumor  grows.  If  the  tumor  is  a  very 
rapidly  growing  one  a  second  inocula- 
tion will  frequently  not  succeed,  and 
also  frequently,  if  the  tumor  is  grow- 
ing   poorly    and    certainly    if    it    is 
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retrogressing,  a  reinoculation  never 
succeeds.  Reinoculation  frequently 
succeeds  in  tumors  of  moderate  or 
normal  rate  of  growth.  After  a  com- 
plete extirpation  of  a  tumor  Schone 
has  found  in  mouse  carcinoma  that 
reinoculation  succeeds ;  on  the  other 
hand,  in  tumor  of  a  moderate  rapid- 
ity of  growth  after  incomplete 
excisions  reinoculation  may  be  unsuc- 
cessful. These  results  have  been 
confirmed  in  rat  sarcoma  by  Uhlen- 
hult,  Handel,  and  Steffenhagen. 

A  passive  immunity  may  be  in- 
duced by  the  serum  of  healed  animals. 
AVhen  such  serum  is  mixed  with  the 
cancer  cells  inoculation  with  these 
cells  will  produce  a  very  much 
diminished  number  of  takes. 

But,  further  than  this,  Clowes  and 
Baeslack  (Jour.  Exp.  Med.,  1906,  viii, 
481)  have  cured  12.3  per  cent,  of  mice 
with  tumors  by  injecting  such  a  serum. 
Borrel  ("Le  probleme  du  cancer") 
has  treated  successfully  a  mouse 
tumor  with  the  serum  of  a  sheep 
which  had  been  previously  injected 
with  mouse-tumor  tissue. 

Beebe  has  shown  that  it  is  pos- 
sible to  cure  dogs  with  lympho- 
sarcoma by  bleeding  them  and 
transfusing  them  with  the  blood  of 
animals  in  which  a  spontaneous 
retrogression  of  the  tumor  has  taken 
place.  The  blood  of  a  normal  animal, 
though  exhibiting  some  tendency  to 
cure  other  dogs,  was  in  no  case  so 
successful  as  the  blood  of  immune 
animals. 

Beebe  has,  however,  shown  that 
the  blood  of  immune,  animals  is  not 
alone  sufficient.  It  must  in  some 
way  imitate  a  reaction  in  the  tumor. 
There  is  also  evidence  to  show  that 
growing  tumors  are  necessary  at  the 
time  of  transfusion  in  order  to  cause 


the  retrogression  of  the  tumor.  If, 
for  instance,  the  transfusion  is  per- 
formed five  days  before  the  implanta- 
tion a  retrogression  of  the  tumor 
implanted  will  not  occur. 

V.  Dungern  and  Sticker  (Second 
International  Congress  on  Cancer, 
Paris,  1910),  from  whom  most  of  the 
above  facts  have  been  collected,  state 
that  there  can  no  longer  be  any  doubt 
about  the  existence  of  imm.unity 
against  transplanted  tumors  in  mice, 
and,  we  may  further  add,  of  tissue 
specificity  in  the  matter  of  this 
immunity. 

Bashford  (Fourth  Report  of  the 
Imperial  Cancer  Research  Fund) 
sums  up  his  conclusions  from  the 
facts  and  his  own  work  in  the  follow- 
ing words  :  "Resistance  to  inocula- 
tion is  induced  only  by  living  cells, 
either  cancerous  cells  or  normal  cells 
of  the  same  species.  Under  similar 
conditions  the  cancerous  cells  and 
the  normal  cells  of  strange  species  are 
both  devoid  of  the  power  to  induce 
resistance.  An  animal's  own  tumor 
and  its  own  normal  tissue  are  devoid 
of  this  power,  and  the  means  which 
prevent  the  successful  inoculation  of 
the  tumor  of  another  individual  do 
not  prevent  the  successful  inoculation 
of  an  animal's  own  tumor.  Tumor 
tissue  usually  induces  resistance 
against  itself  quite  as  well  as  and, 
with  regard  to  the  phenomenon  of 
spontaneous  healing,  much  more  ef- 
fectively than  any  other  tumor. 
Furthermore,  animals  which  have 
proved  resistance  to  repeated  inocula- 
tions of  a  tumor  have  subsequently 
developed  spontaneous  tumors  show- 
ing progressive  growth.  These  ex- 
perimental inquiries  into  the  produc- 
tion of  growths  by  inoculation  on  the 
one  hand  and  its  prevention  on  the 


CANCER    (JAXEWAY). 


797 


Other  hand  agree  in  demonstrating^ 
individual  relations  as  obtaining-  be- 
tween a  tumor  and  the  animal  in 
which  it  arises." 

The  question  next  arises,  What  is 
the  nature  and  mechanism  of  this  im- 
munity? Ehrlich  has  attempted  to 
explain  the  immunity  of  cancer  by 
hypothesis  to  which  he  gives  the 
name  of  atrepsia.  He  assumes  that 
certain  specific  food  substances  are 
necessary  for  the  growth  of  the 
cancer  cell  or,  for  that  matter,  for  any 
cell  of  the  body  and  man^^  protozoan 
organisms.  Special  receptors  only 
can  appropriate  these  .specific  food- 
stuffs, and  not  unlikely,  at  least  in 
some  instances,  a  specific  bioceptor 
complement  reaction  may  be  neces- 
sary for  their  appropriation ;  at  any 
rate,  these  specific  foodstuff's  are 
present  in  limited  amounts,  and 
whether  they  are  available  or  not  for 
the  cancer  cells  depends  upon  the 
relative  avidity  of  the  receptors  of 
the  cancer  cells  and  the  normal  body 
cells  for  these  specific  foodstuff's. 

Ehrlich  first  shows  the  importance 
of  specific  nutritive  substances  by 
reference  to  the  part  played  by  leci- 
thin in  activating  the  amboceptor  of 
certain  snakes'  venom,  and  of  hem- 
oglobin in  the  life  of  influence  bacilli. 
He  then  illustrates  his  theory  by  the 
increased  acidity  of  certain  chemo- 
receptors  of  some  body  cells  for 
arsenical  preparations  of  fuchsin  in 
the  course  of  certain  trypanosome  in- 
fections in  which  the  trypanosomes, 
although  apparently  hypersensitive  to 
the  arsenic,  are  actually  more  re- 
sistant to  it. 

Two  observations  upon  experi- 
mental cancer  lend  support  to  this 
theory:  First.  Although  mice  cancer 
cannot  be  successfully  inoculated  into 


rats,  it  can  be  kept  alive  in  rats  for 
sexeral  days  and  then  removed  again 
and  planted  into  mice  and  made  to 
grow  as  luxuriously  as  if  primarily 
implanted  within  these  mice.  Ehr- 
lich explains  this  fact  by  assuming 
that  wdien  the  transfer  is  made  into 
the  rats  enough  of  a  specific  sub- 
stance necessary  for  the  life  of  the 
graft  is  for  a  few  days  carried  along 
with  the  graft  into  the  rat.  If  the 
graft  is  left  within  the  rat  for  a 
longer  time  this  specific  food  sub- 
stance becomes  exhausted  and  the 
graft  dies. 

The  second  observation  is  the  fact 
that  our  ability  to  cause  artificial 
metastasis  is  inversety  proportional 
to  the  malignancy  of  the  tumor. 
Ehrlich  believes  that  the  primary 
tumor  exhausts,  by  its  rapidity  of 
growth,  some  substance  necessary  for 
the  growth  of  its  metastases.  The 
author  does  not  believe,  however,  that 
the  atrepsic  theory  of  immunity  of 
tumors  is  entirely  in  accord  with 
facts.  The  tendency  at  the  present 
time  is  to  accord  to  cancer  a  true  anti- 
body immunity. 

As  V.  Dungern  has  shown,  the  per- 
sistence of  immunity  after  the  retro- 
gression of  tumor  tissue  could  not  be 
explained  by  the  absence  of  spe- 
cific foodstuff's.  Second.  The  de- 
velopment of  immunity  when  a  large 
growth  is  partially  excised.  Third. 
An  inoculated  tumor  causes  counter- 
reactions  in  the  organism  into  wdiich 
it  is  implanted,  and  these  may  not  be 
strong  enough  to  prevent  the  growth 
of  the  first  tumor,  but  can  be 
strengthened  by  a  second  inoculation. 
Fourth.  Certain  reactions  of  an  ana- 
phylactic character  are  originated  by 
the  introduction  of  tumor  cells  into 
immune   animals.     These   are   edema 
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and,  above  all,  a  collection  of  plasma 
cells,  lymph  cells,  and  monophages  in 
large  numbers. 

De  Fano  has  also  noticed  cellular 
reactions  in  immune  mice,  thoug-h 
they  have  been  missed  in  non-immune 
animals.  V.  Dungern  attributes  these 
to  the  action  of  an  antigen. 

Turning  from  the  realm  of  experi- 
mental cancer  to  human  cancer,  one 
will  find  most  of  the  facts  in  the 
former  duplicated  by  the  latter. 
There  unquestionably  exists  both 
active  and  passive  immunity  in 
human  cancer. 

Vidal  has  given  the  following 
classification  of  the  various  methods 
by  which  it  has  been  attempted  to 
produce  immunity  inhuman  cancer : — 

Passive  immunization. 

I.  Normal   serum   therapy    (sera   of   healthy   animals) 
II.  Serum  therapy  by  immune  sera. 


All  of  these  methods  of  producing 
immunity  in  a  patient  suffering  with 
cancer  for  the  purpose  of  curing  the 
disease  have  been  tried  with  a  greater 
or  less  degree  of  claimed  success. 
Some  of  the  methods  have  been  at- 
tended with  considerable  success  and 
encourage  the  view  that  cancer  will 
ultimately  be  cured  along  these  lines. 

Representing  the  auto-  and  hetero- 
cellular  vaccines  numerous  attempts 
have  been  made  to  produce  immunity 
by  the  injection  of  comminuted  or 
ground-up  cells  of  the  patient's  own 
tumor  or  of  another  tumor  of  similar 
histological  structure  or  of  extracts 
of  these  tumors.  In  some  instances  a 
remarkable  success  has  attended  such 
trials.     The   most  noted   paper  upon 


Cellular  serum  therapy ; 
antigen  from  neoplastic 
cells  and  their  derivatives. 


Parasitic  serotherapy. 


Active  immunisation. 

Cellular  vaccines;  the 
cells  of  new  grovi'ths  modi- 
fied or  intact. 

Parasitic  vaccine  therapy. 


Bacterial  toxin  therapy. 


Non-bacterial  toxins. 


Natural  cellular  serum 
therapy;  serum  from  healed 
or  cancerous  animals. 


Artificial    cellular    serum 
therapy    (cytolytic  serum). 


Bacterial  serum  therapy. 


Non-bacterial  serum 
therapy  yeasts. 

Autocellular,  heterocellu- 
lar,  and  xenocellular  vac- 
cines. 

Bacterial  vaccine. 


Non-bacterial  yeast;  coc- 
cidia. 

Toxin  of  bacterial  origin; 
xenobacterial  toxin. 

All  other  parasites,  yeasts, 
and  molds. 


Autocellular  serum  (pa- 
tient's serum ;  antigen  from 
tumor  or  from  same  pa- 
tient) ;  healed  cellular  serum 
(serum  of  healed  animals). 

Cytolytic  xenocellular  se- 
rum (cytolytic  serum;  etio- 
logical cellular  serum;  an- 
tigen from  histologically 
allied  cells,  epithelioma, 
sarcoma). 

Bacterial  serum  (etiolog- 
ical) derived  from  (antigen) 
pretended  cancer  bacteria; 
antigen  derived  from  bac- 
teria not  etiologically  re- 
lated to  cancer. 

All  parasites  from  indif- 
ferent (etiological)  sources. 

Tumor  of  same  patient; 
tumor  of  another  species  of 
animal ;  material  foreign  to 
the  neoplasm. 

Any  bacterial  vaccine 
(bacteria  pretending  to  be 
the  cause  of  cancer)  ;  xeno- 
bacterial vaccine  (non-can- 
cerous bacteria ;  streptococ- 
cus). 

All  foreign  bacteria. 

Toxin  of  cancer  bacteria; 
toxin  of  non-cancerous  bac- 
teria. 
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this  su1)jcct  is  l)y  Coca  and  Ciilniaii 
(i'hilippiiic  jdur.  of  Science,  ]'>,  IW, 
iv,  301). 

The  ^■accinc  treatment  of  cancer 
has  given  a  number  of  surprising 
results.  The  writer  has  seen  a  large 
sarcoma  of  the  neck  apparently 
healed  by  the  injections  of  autog- 
enous vaccines. 

The  most  favorable  report  of  this 
method  of  treatment,  as  has  been  men- 
tioned, is  by  Coca  and  Oilman.  These 
authors  have  observed  some  very  re- 
markable results  which  cannot  be 
neglected  even  though  the  subsequent 
work  of  the  same  writers  has  not  con- 
firmed their  first  results.  They  pre- 
pared a  suspension  of  the  finely 
divided  tumor  in  normal  salt  solution 
and  alcohol,  to  which  a  small  quan- 
tity of  carbolic  acid  was  added  as  a 
preservative.  The  patients  were  in- 
jected with  this  material.  None  of 
them  showed  any  ill  consequences. 
Three  of  the  patients  who  possessed 
inoperable  growths  showed  marked 
improvement,  the  growth  softening 
and  disappearing.  Fourteen  of  the 
patients  were  subjected  to  operations, 
most,  but  not  all,  of  the  tumor  be- 
ing removed.  After  seven  or  eight 
months  no  recurrence  took  place. 
One  patient  showed  a  recurrence 
which  was  attributed  to  too  large  a 
content  of  carbolic  acid  in  the  vaccine. 
All  the  tumors  treated  were  of  the 
epithelial  or  glandular  variety.  No 
sarcomas  were  treated.  No  serious 
effects,  but  rather  beneficial  ones, 
followed  the  absorption  of  the  broken- 
down  tumor  tissue. 

Although  Cosa  and  Oilman's  results 
have  not  been  repeated  by  others,  they 
are  yet  important  because  they  indi- 
cate some  impression  on  carcinoma 
by  agents  of  this  class. 


(Sec  also  the  article  on  I'.actkkial 
V'ac'(INi:s   in   the  present  volume.) 

Hodenpyl  (Med.  J^ccord,  1910, 
Ixxvii,  359)  has  luadc  the  attempt  pos- 
sibly based  upon  another  principle  to 
cure  carcinoma  by  the  injections  of 
ascitic  fluids  from  cases  of  carcinoma, 
Ijut  particularly  from  cases  in  which 
the  cancer  has  shown  retrogression. 

Concerning  the  use  of  xenocellular 
vaccines  attempts  have  been  made  by 
Braunstein  (iJerlin.  klin.  Woch.,  1911, 
xlviii,  2029)  to  treat  human  cancer 
with  the  injection  of  splenic  pulp. 
Thus  far  his  report  deals  only  with 
experiments  on  animals  affected  with 
sarcoma.  These  have  been  very  suc- 
cessful. He  promised  to  report  his 
results  on  the  human  later. 

R.  Oestreich  (Zeitschr.  f.  Krebs- 
forsch.,  1911,  xi,  44),  noticing  that 
cartilage  and  the  tissues  of  the 
arterial  walls  are  rarely  attacked  with 
cancer,  and  that  these  tissues  are  rich 
in  chondroitin  sulphate  of  sodium, 
has  attempted  to  cure  cancer  by  in- 
jecting the  latter  substance  under  the 
name  of  antitumin.  He  used  the 
remedy  subcutaneously.  Sections 
from  the  treated  cases,  all  late  cases 
of  cancer,  show  considerable  necrosis 
and  leucocytic  infiltration  and  a 
marked  clinical  reaction. 

In  line  with  the  suggestion  fur- 
nished by  animal  experimentation, 
and  also  suggested  by  the  rarity  of 
cancer  in  the  young,  Fichera  (Poli- 
clinico,  1910,  xvii;  Sez.  prat.,  845)  has 
treated  cancer  by  the  injection  of 
autolysates  of  human  fetuses.  The 
hashed  tissues  are  mixed  with  20 
parts  of  physiological  salt  solution, 
to  which  a  little  thymol  or  phenol  is 
added.  This  mixture  is  covered  on 
top  with  toluol  and  kept  at  37°  for 
two  months.    The  suspension  is  then 
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tested  for  its  sterility  and  injected  in 
quantities  of  2  to  3  c.c.  two  to  four 
times  a  week. 

He  has  treated  in  this  manner  36 
cases  of  inoperable  cancer.  Only  18 
of  these  were  given  a  thorough 
course.  Eight  of  the  patients  did  not 
seem  to  be  benefited,  but  in  10  others 
a  favorable  influence  was  unmistak- 
able. In  5  patients  the  malignant 
new  growths  entirely  disappeared. 
Of  ihe  5  cases  the  cancer  was  in  the 
breast  in  3,  and  in  the  thyroid  in  1, 
and  rectum  in  the  other. 

The  effect  of  homogeneous  prod- 
ucts of  fetal  autolysis  in  cases  of 
malignant  tumors  in  the  human  sub- 
ject is  further  reported  on  by  Fichera. 
The  observations,  begun  early  in 
September,  1909,  and  continued  with- 
out interruption,  have  been  all  con- 
ducted on  inoperable  cases,  of  which 
only  7  had  received  no  surgical  treat- 
ment; 29  had  been  operated  on,  even 
repeatedly,  including  recurrent  cases 
and  several  with  multiple  and  volumi- 
nous metastases.  In  each  case  the 
histological  diagnosis  was  confirmed 
without  exception  and  the  clinical 
evolution  was  followed  up,  both 
anatomically  and  microscopically,  by 
means  of  the  excision  of  small  por- 
tions, repeated  even  eight  times.  The 
number  of  patients  submitted  to  the 
injections  was  36.  Of  these,  14 
stopped  the  treatment  early  by  their 
own  desire  for  various  personal 
reasons,  having  received  from  3  to  10 
injections.  In  4  of  the  other  22 
cases  the  treatment  has  been  only  re- 
cently begun.  Of  the  remaining  18 
patients,  8  have  derived  no  marked 
benefit,  except  in  a  few  cases  some 
delay  in  the  progress  of  the  tumor 
or  an  initial  improvement  of  the  gen- 
eral condition,  but  only  to  be  fol- 
lowed by  a  progressive  deterioration, 
so  that  in  3  of  these  cases  a  fatal  re- 
sult occurred.  As  for  the  other  10 
cases,  the  beneficial  effects  are  evi- 
dent; and  while  in  5  cases  the  treat- 
ment is  still  proceeding,  because  the 


tumors  have  neither  disappeared  nor 
become  modified  in  structure,  in  the 
other  5  cases  the  neoplastic  tissues 
have  completely  disappeared,  or  in 
the  residual  tissue  repeated  excisions 
have  demonstrated  the  complete 
transition  of  neoplastic  into  sclerotic 
connective  tissue.  Of  these,  3  pre- 
sented metastases  which  had  degen- 
erated sooner  than  the  primary  tumor 
in  a  manner  analogous  to  that  ob- 
served in  4  other  cases  in  which 
the  glandular  metastases  have  now 
disappeared,  although  the  original 
tumor,  or  its  reproduction,  still  ex- 
ists, more  or  less  modified.  Fichera 
(Jour.  Amer.  Med.  Assoc,  from 
Lancet,  Oct.  28,  1911). 

Although,  for  the  present  at  least, 
parasitic  vaccine  therapy  and  bac- 
terial toxin  therapy  are  not  entitled  to 
serious  consideration,  with  the  excep- 
tion of  Coley's  attempts  -with  the 
mixed  toxins  of  the  streptococcus  and 
Bacillus  prodigiosus,  yet  brief  mention 
will  be  made  of  Otto  Schmidt's 
cancroidin  or  antimeristem.  Schmidt 
(Zentralbl.  f.  Bakt.,  Orig.,  1909,  52, 
11)  considers  that  he  has  discovered  in 
his  mucorracemus  the  cause  of  can- 
cer. Injections  of  pure  cultures  of  his 
organism  have  caused,  he  believes, 
malignant  tumors  in  animals,  and 
the  injection  of  killed  cultures  has 
cured  sarcomatous  rats.  He  reports 
(Central,  f.  Gynakol.,  1911,  xxxv,  1711) 
several  cures  without  recurrences  in 
women  suffering  from  uterine  cancer. 
Jensen  (Deut.  med.  Woch.,  1910, 
xxxvi,  758)  has  reported  a  case  of  car- 
cinoma of  the  tongue  in  which  an  en- 
larged gland  was  present  beneath  the 
angle  of  the  jaw,  and  which  was  com- 
pletely healed  in  one-half  year's  time 
by  the  use  of  antimeristem.  Arson- 
sohn  (Zeitschr.  f.  Krebs.,  1910,  ix, 
367)  reports  2  cases  of  laryngeal 
cancer  cured  by  Schmidt's  method. 
Others,  however,  have  had  no  success 
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with  the  method.  Bereanogowsk}-, 
for  instance,  has  recently  reported 
(Zeitschr.  f.  Krebs.,  1910,  ix,  373) 
two  cancers  of  the  breast  and  anotlier 
of  the  larynx  which  showed  abso- 
lutely no  change  with  this  treatment. 

One  of  the  most  interesting  methods 
of  treatment  is  that  which  resulted  from 
observing  the  disappearance  of  sarcoma 
after  an  intercurrent  attack  of  erysip- 
elas. This  led  to  the  treatment  of  cer- 
tain forms  of  sarcoma  by  the  mixed 
toxins  of  the  streptococcus  of  erysip- 
elas and  Bacillus  prodigiosus,  with 
which  the  name  of  Coley  is  inseparably 
connected,  and  which  certainly  demands 
attention ;  although  the  success  follow- 
ing its  use  by  others  does  not  equal 
that  reported  by  him.  In  a  classical 
article  he  reports  the  treatment  of  71 
cases  by  this  method ;  of  these,  40  were 
in  patients  treated  three  or  more  years 
previously.  Of  these  40  cases,  10  were 
not  traced,  but  of  the  30  remaining 
(including  one  case  in  which  the  diag- 
nosis was  doubtful)  10  have  been  re- 
garded as  permanently  cured;  another 
case  remained  well  for  five  years,  and 
then  died  of  general  metastases.  Two 
of  the  cases  had  inoperable  sarcoma 
of  the  femur,  one  of  which  was  peri- 
osteal; in  another  case  there  was  an 
incomplete  operation  on  the  head  of 
the  femur ;  the  mixed  toxins  were  then 
used,  and  a  permanent  cure  of  nine 
years  resulted. 

Coley's  last  words  upon  this  sub- 
ject are  to  be  found  in  his  paper  read 
before  the  Royal  Society  of  Medicine 
and  printed  in  the  proceedings  of  that 
society  for  November,  1909,  and  in 
his  discussion  upon  the  serotherapy 
of  malignant  tumors  before  the 
Second  International  Congress  for 
the  Study  of  Cancer,  at  Paris,  in 
1910.     He  states  in  the  latter  that  he 


has  personally  had  40  per  cent,  of  suc- 
cesses in  37  cases  of  inoperable 
sarcoma.  The  tumors  have  disap- 
peared under  the  use  of  the  injections 
of  the  mixed  toxins  of  erysipelas  and 
Bacillus  prodigiosus.  Seven  cases 
have  remained  alive  and  well  from 
fifteen  years  to  seventeen  and  three- 
quarter  years,  7  cases  from  ten  to 
fifteen  years,  17  cases  from  five  to 
ten  years,  and  6  cases  from  three  to 
five  years.  He  cites  important  illus- 
trative cases.  He  believes  that  the 
objection  formerly  raised  against  his 
method,  that  other  men  have  used  it 
without  efifect,  is  being  answered  at 
the  present  time  by  the  fact  that  there 
are  now  more  than  100  successful 
cases  which  have  been  treated  by 
other  men  in  America  and  in  Europe. 

Turning  now  to  the  attempts  to 
heal  cancer  by  the  use  of  methods 
transferring  passive  immunity,  one 
will  find  that  the  field  is  by  no  means 
barren  of  results,  but  rather  to  our 
mind  indicating  a  future  scientific 
cure  of  cancer. 

Very  little  of  value  has  been  ac- 
complished by  the  use  of  normal 
sera.  Aside  perhaps  from  a  few 
rodent  ulcers  of  the  skin  no  actual 
cure  has  been  accomplished.  Some 
cases  of  cancer  have  been  benefited, 
judged  from  the  clinical  symptoms. 
The  evidence  of  this  improvement 
has  limited  itself  to  a  diminution  of 
the  pain,  hemorrhages,  and  discharge 
and  a  diminution  to  a  greater  or  less 
degree  in  size  of  the  tumor,  some- 
times a  cicatrization  of  ulcers  of 
various  sizes,  and,  finally,  an  influ- 
ence upon  the  general  condition  of 
the  patient.  Then,  only  too  rapidly, 
a  cessation  of  the  impravement  and 
an  unimpeded  progress  of  the  malig- 
nant new  growth. 
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Hodenpyl's  recent  efforts,  which 
have  attracted  considerable  attention 
in  this  country,  should  be  classed  in 
this  category.  He  obtained  an  ascitic 
fluid  from  a  patient  with  a  retro- 
gressing cancer;  a  most  favorable 
effect  was  noticed  upon  human 
beings  with  cancer  injected  with  this 
fluid.  He  treated  altogether  47  pa- 
tients, almost  all  of  whom  were  dis- 
tinctly unfavorable  ones;  considerable 
improvement  was  obtained  in  many  of 
them.  Due  to  Hodenpyl's  most  un- 
fortunate death,  his  preliminary  re- 
port was  the  only  one  published,  and 
the  promised  details  have,  therefore, 
never  been  given  to  the  profession. 

This  preliminary  report,  however, 
concluded  with  the  following  state- 
ment, which  deserves  quotation  in 
full  :— 

"It  is  not  my  purpose  to  announce 
at  this  time  a  new  cure  for  cancer, 
but  to  call  attention  to  the  remark- 
able selective  necrotizing  effects  upon 
carcinoma  cells  of  the  ascitic  fluid 
from  a  recovered  case  of  carcinoma, 
wherever  in  the  body  of  the  patient 
this  fluid  is  introduced.  The  nature 
and  significance  and  the  practical 
importance  of  the  substances  con- 
tained in  this  fluid  and  the  ultimate 
value  of  this  method  of  treatment  of 
carcinoma  are  to  be  finally  deter- 
mined only  by  a  continuance  and 
completion  of  the  various  correlated 
series  of  investigations,  chemical  and 
biological,  now  under  way,  or  by  such 
tests  as  other  observers  may  under- 
take." Hodenpyl's  work  is  exceed- 
ingly difficult  to  repeat  on  account  of 
the  difficulty  of  securing  patients 
with  retrogressing  tumors.  The  injec- 
tion of  a  simple  ascitic  fluid  in  patients 
with  advancing  cancer  has  given  prac- 
tically no  beneficial  results. 


Following  this  report  many  at- 
tempts were  made  to  cure  cancer  by 
the  use  of  serum  from  cancerous 
patients.  The  rarity  of  patients  with 
retrogressing  tumors  has  prevented 
the  exact  repetition  of  Hodenpyl's 
experiments.  Attempts  with  serum 
from  patients  with  advancing  growths 
have  been  barren  of  results.  Hoden- 
pyl's work  should,  however,  be  born 
in  mind,  as  cases  with  retrogressing 
malignant  new  growths  are  met  with 
from  time  to  time.  Mackay  (Brit. 
Med.  Jour.,  1907,  ii,  138)  has  col- 
lected 50  authentic  cases  of  a  more  or 
less  complete  spontaneous  retrogres- 
sion of  cancer  growths.  Risley 
(Boston  Med.  and  Surg.  Jour.,  1911, 
clxv,  127)  has  reported  10  cancerous 
patients  treated  with  fluids  from  non- 
cancerous patients  and  45  cancerous 
subjects  treated  with  serum  from 
other  cancerous  cases. 

No  change  was  noted  in  any  of  the 
10  patients  treated  with  sera  from 
non-cancerous  subjects  except  a  case 
treated  with  spermatocele  fluid,  which 
agent  seemed  to  exert  a  marked  stim- 
ulant effect  upon  the  growth.  In 
practically  all  of  the  45  patients 
treated  with  the  serum  from,  cancer- 
ous subjects,  there  was  some  local  or 
general  reaction  which  speaks  for  the 
specificity  of  the  fluid.  In  5  cases  there 
was  a  decrease  or  absolute  abolition 
of  the  pain  previously  complained  of. 
In  3  there  was  a  decided  increase  in 
the  discharge,  and  a  moderate  increase 
in  the  discharge  was  noted  in  every 
patient  treated.  A  cessation  of  bleed- 
ing occurred  in  several  cases  of 
uterine  cancer.  In  2  cases  there  was 
an  increase  in  the  pain.  An  apparent 
retardation  of  the  growth  occurred  in 
8  cases  for  a  period  of  two  to  five 
months ;  12  patients  remained  in  ex- 
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cellent  condition,  gaining  strength 
and  weight  during  the  treatment.  In 
no  case  was  there  an  actual  shrinkage 
in  the  tumor. 

Passing  to  the  consideration  of  the 
artificial  cellular  serum  therapy  and 
the  various  cytolytic  sera,  a  number 
of  definite  real  results  are  on  record 
which  should  encourage  the  hope 
that  the  way  to  the  scientific  treat- 
ment of  cancer  has  been  inaugurated. 
Nee  in  1895  first  laid  the  foundations 
of  humeral  reactions  and  of  the 
creation  of  cytolytic  antibodies. 

At  a  later  day  v.  Dungern  took  up 
the  work  and  first  showed  the  very 
great  specificity  of  cytolysins.  The 
intenseness  of  this  characteristic  al- 
most led  to  an  abandonment  of  these 
methods. 

Then,  Richet  and  Hericourt  took  up 
the  work  with  cytolysins  obtained  by 
injections  of  dogs  and  donkeys  with 
macerated  tumor  tissue,  together 
with  his  immediate  followers,  Beretha, 
Borriet,  Boureau,  Fierre,  Salviati, 
Gaetano,  and  recently  by  Bosc  in 
1906;  there  have  been  120  experi- 
ments of  this  kind  upon  human 
cancer.  Their  results  agree  well 
enough  and  are  not  very  encouraging 
for  cytolytic  serum  therapy.  A  vary- 
ing degree  of  softening  and  diminu- 
tion in  size  of  the  growth,  a  diminu- 
tion of  pain  and  edema,  and  a  definite 
cicatrization  have  been  obtained.  In 
some  cases  hemorrhages  have  ceased 
and  discharge  has  lessened,  and  in 
most  of  the  patients  a  marked  im- 
provement in  the  general  condition 
has  resulted. 

These  partial  results  have  stimu- 
lated efforts  to  improve  the  technique. 
Cimino,  noticing  the  leucocytic  action 
of  cytolytic  serums,  has  attempted  to 
improve   their   action   by   alternately 


injecting  animals  with  the  macerated 
cancer  and  cultures  of  streptococcus. 
He  has  made  61  experiments  with  7 
fairly   satisfactory   results. 

Along  with  this  work  animal 
experiments  previously  referred  to 
by  V.  Dungern,  Jenson,  Ehrlich  and 
Michaelis,  Blumenthal  and  v.  Leyden, 
Borrel  and  Bride,  Bashford,  Murray 
and  Kramer,  Uhlenhuth,  and  others 
have  confirmed  the  belief  that  specific 
antibodies  exist,  and  the  great 
problem  which  lies  before  the  world 
is.  How  may  their  efficiency  be  in- 
creased? 

Vidal  has  taken  up  the  work  in 
a  seemingly  thoroughly  systematic 
manner.  He  finds,  in  the  first  place, 
applying  the  Bordet-Gengou  method, 
that  two  substances  are  concerned  in 
the  action  of  a  specific  cytolytic 
serum  developed  in  a  dog  by  injecting 
the  same  with  human  epithelioma, 
one  comparable  to  fixateur,  or  ambo- 
ceptor, thermostabile,  and  the  other 
comparable  to  complement  and  ther- 
molabile. 

Secondly,  studying  the  causes 
which  influence  the  action  of  the 
epithelial  serums  in  respect  to  the 
specific  antibody,  that  there  are  4 
important  factors:  1.  The  number 
of  the  injections  of  the  antigens  into 
the  blood  of  the  serum-furnishing 
animal.  2.  The  physicochemical  con- 
dition of  the  antigen  which  the  animal 
receives  and  its  mode  of  preparation. 
3.  The  biofogical  condition  of  the 
antigen  cell.  4.  Artificial  modification 
of  the  leucocytic  function  of  the 
animal  undergoing  treatment.  Con- 
cerning the  first  of  these  factors  the 
optimum  conditions  oscillate  about 
nine  injections. 

The  following  classification  repre- 
sents   the    various     physicochemical 
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conditions  in  which  the  antigen  may 
be  obtained : — 

A.  Chemically     normal     cells.     I.  Absolutely 

fresh  emulsions. 

1.  By  glycerin. 

2.  Preserved  emulsions  by  some  antisep- 

tic, as  chloroform. 

3.  In  a  secondarj^  state. 

B.  Tissues  physically  somewhat  disintegrated, 

as  by  freezing. 
Normal  albumins : — 

(a)   Soluble  in  water. 
(&)   Nucleoproteids. 

C.  Antigens  reinforced    (or  not)   by  a  frac- 

tion of  cellular  albumins. 
Albumins  chemically  modified: — 
(c)   Peptones. 
{d)    Nucleins. 

Other  things  being  equal,  the 
employment  of  fresh  emulsions  has 
given  the  best  results. 

The  biological  state  of  the  antigen 
cell  may  be  influenced.  It  can  be 
sensibilized  so  that  instead  of  9  injec- 
tions into  the  antibody-furnishing 
animal  3  to  5  will  cause  as  many 
fixateurs,  or  amboceptors.  This  can 
be  accomplished  by  administering 
it  in  an  exactly  corresponding 
antiserum. 

The  potency  of  the  effect  of  the 
antibody  is  heightened  by  preceding 
the  injection  of  the  antigen  by  six 
hours  with  the  injection  of  some 
leucotoxin  of  such  a  character  that 
a  maximum  leucocytosis  exists  at 
the  time  of  the  injections  of  the 
antigen.  The  most  efficacious  leuco- 
toxin has  been  found  to  be  a  combina- 
tion of  iodine  and  nucleic  acid.  The 
increase  in  the  number  of  fixateurs 
by  the  use  of  this  agent  has  amounted 
to  120  per  cent. 

To  sum  up,  the  following  factors 
should  be  observed  in  the  preparation 
of  the  antibody:  1.  The  employment 
as  antigen  of  a  very  fresh  emulsion 
of  malignant  cells,  but  sensibilization 


in  an  exactly  corresponding  anti- 
serum. 2.  An  injection  of  a  rabbit- 
dog  serum  toxic  for  white  cells  pre- 
ceding the  injection  of  the  antigen  by 
at  least  six  hours.  3.  Reduction  of 
the  number  of  antigen  injections  to 
solely  three.  4.  The  blood  of  the 
animal  lised  for  the  production  of  the 
antibody  to  be  drawn  at  the  height 
of  leucocytosis. 

One  other  factor  of  very  great 
importance  requires  mention.  This 
concerns  the  slow  development  in  the 
blood  of  the  treated  patients  of  an 
antisensibilizing  substance,  which  ac- 
counts probably  for  the  loss  in  power 
of  the  specific  cytolytic  serum  so 
often  observed  in  the  serum  therapy 
of  cancer.  It  is  possible  that  it  is 
precisely  similar  to  the  refractory 
states  encountered  in  immunization 
against  bacteria  and  to  antianaphy- 
laxis.  At  any  rate,  very  direct  proof 
of  the  presence  of  these  anti-anti- 
bodies exists.  If  the  tumor  cells  from 
the  periphery  of  a  neoplasm  of  a  sub- 
ject which  has  developed  this  refrac- 
tory state  be  immersed  in  fresh  anti- 
serum, they  are  still  capable  of  being 
dissolved,  but  not  capable  of  being  so 
destroyed  if  there  is  added  to  the 
mixture  some  of  the  subject's  own 
serum. 

Vidal  has  found  that  action  of  this 
antisensibilizing  substance  can  be  set 
aside  both  in  vitro  and  in  vivo  by  the 
use  of  an  antiserum  prepared  from 
efi^usions  of  such  refractory  patients. 
The  rarity,  however,  of  such  effusions 
makes  such  a  method  of  treatment 
difficult.  When  once  obtained,  how- 
ever, these  sera  neutralize  the  anti- 
sensibilizating  substance  and  are  of 
very  great  value  for  the  reason  that 
they  are  not  specific  for  any  special 
type  of  cancer.     They  will  apply  to 
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all  cases  of  cancer  treated  by  the 
cytolytic  antiserum  obtained  from  the 
dog-  to  which  a  refractory  state  may 
have  developed. 

Vidal  has  treated  94  cases  of  cancer 
during-  the  past  ten  years  in  the 
development  of  these  principles,  and 
as  a  result  of  this  work  draws  the 
following  conclusions :  If  there  is  a 
possibility  of  employing-  an  antiserum 
upon  any  patient  the  rejection  of 
such  a  patient,  no  matter  how  late 
the  case,  is  never  justified,  and,  how- 
ever impossible  it  may  seem,  the 
value  of  the  method  of  treatment  is 
real. 

Of  the  94  cases  which  Vidal  has 
treated,  3  received  no  other  treat- 
ment and  are  as  follows:  1.  An 
epithelioma  of  the  tongue,  verified  by 
a  microscopic  examination,  and  of 
considerable  size.  Received  46  injec- 
tions in  seven  months'  time  and  10 
injections  during  two  years  follow- 
ing. Patient  healed  and  living  seven 
years.  2.  A  cylindrical  epithelioma 
of  the  rectum ;  operation  refused,  and 
diagnosis  verified  by  the  microscope ; 
25  injections  in  one  year  and  13 
during  the  next  year.  Well  thirteen 
3^ears  after.  3.  Epithelioma  of  the 
breast,  ulcerated  and  inoperable ;  con- 
firmed by  a  microscopic  examination. 
Patient  received  70  injections;  was 
Avell  ten  years  later.  There  were  48 
patients  operated  upon,  and,  on  ac- 
count of  the  difficulty  of  distinguish- 
ing in  such  cases  how  much  to 
attribute  to  the  operation  and  how 
much  to  the  immunization,  it  may  not 
be  proper  to  include  these  cases  in 
this  series ;  nevertheless,  28  of  these 
cases  survived  seven  years,- — a  higher 
proportion,  in  the  author's  mind,  than 
would  likely  have  followed  operative 
methods  alone. 


Twelve  of  the  cases  died  untraced 
and  8  died  of  a  fatal  recurrence. 
Among  these  cases  was  one  of  cancer 
of  the  cervix  which  refused  interven- 
tion under  serum  treatment.  It  dis- 
appeared after  60  injections  and  was 
well  six  years  later.  Another  case 
was  a  sarcoma  of  the  trapezius  which 
had  recurred.  It  disappeared  under 
the  serum  therapy,  and  the  patient 
was  well  five  years  later.  A  third 
case  was  a  very  advanced  tumor  of 
the  breast.  The  patient  received  45 
injections,  after  which  a  partial 
absorption  took  place,  permitting  a 
local  removal  of  the  mass.  Then  a 
continuation  of  the  serum  therapy 
resulted  in  recovery,  the  patient  re- 
maining well  for  three  years. 

Of  the  remaining  45  cases  2  should 
be  deducted,  inasmuch  as  they  were 
either  too  far  advanced  or  treated  too 
radically;  15  showed  no  improve- 
ment; 19  showed  considerable  im- 
provement equivalent  in  some  cases 
to  temporary  cure  (two  years), — from 
a  subjective  standpoint,  nearly  com- 
plete. In  other  cases  the  cure  was 
only  less  marked  and  not  as  lasting. 

These  results  have  been  confirmed 
to  a  certain  degree  by  Beebe  (Med. 
Rec,  Ixxxi,  ii,  1912)  in  this  country. 
He  has  developed  a  cytolytic  serum  by 
injecting  an  animal  with  the  cancer 
cells  and  then  injecting  the  patient 
with  increasing  doses  either  intra- 
muscularly   or,    better,    intravenously. 

It  appears  to  the  author  that  these 
results  are  very  remarkable  and 
demonstrate  beyond  doubt  the  exist- 
ence of  a  true  specific  for  cancer  and 
a  strong  probability  of  the  develop- 
ment of  a  successful  method  of  sera 
treatment  of  cancer  by  its  use.  Verv 
little  need  be  said  of  the  parasitic 
serum  therapy.    Tuffier,  Le  Toux  and 
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?2merich  and  his  school,  and  Whaef 
and  San  Felici  have  published  some 
results  which  are  far  from  being  of 
the  same  order  as  those  just  described, 
comparing  in  efficiency  rather  with 
those  obtained  by  the  use  of  normal 
blood-serum. 

Cancer,  then,  represents  various 
forms  of  misbehavior  of  the  normal 
tissue-cells  of  the  body,  is  not  caused 
by  a  parasite,  and  as  yet  has  not,  and 
perhaps  never  can  have,  any  one  means 
of  cure.  Until  we  know  more  of  the 
ultimate  causes  which  lead  certain  cells 
to  take  on  what  we  call  malignancy, 
manifested  by  exuberant  growth  with 
a  tendency  to  invade  and  destroy  other 
tissues,  we  cannot  formulate  any  intel- 
ligent plan  of  medical  treatment;  al- 
though the  observations  of  many  seem 
to  show  that  faulty  nitrogenous  metab- 
oHsm  may  have  something  to  do  with  it, 
and  indicate  that  more  studies  should 
be  made  along  the  lines  of  animal 
chemistry.  Nor  are  there  any  remedies 
with  much  specific  action  on  cancer. 
The  various  local  measures  mentioned 
all  have  their  limitations,  and  radiant 
energy,  even,  cannot  accomplish  more 
than  a  certain  amount  of  good. 


Thus  far  surgery  offers  the  best 
percentage  of  results  along  certain 
lines,  and  modern  surgery  has  vastly 
improved  this  percentage  over  that  of 
fifty  years  ago.  But  even  surgery  has 
its  limits  when  the  disease  has  pro- 
gressed beyond  a  certain  stage,  and  not 
infrequently  it  seems  unable  to  check 
the  ravages  of  cancer  at  any  stage. 

The  lesson  to  be  learned,  however, 
is,  just  when  the  knife  must  be  resorted 
to.  The  surgeons  say,  very  properly, 
the  earlier,  the  better,  and  plead  for  the 
immediate  removal  of  even  suspicious 
tumors ;  unquestionably  far  more  harm 
results  from  delaying  too  long  before 
resorting  to  operation  than  from  op- 
erating too  early.  The  judgment  of 
the  physician,  therefore,  should  ever  be 
free  and  unbiased,  and  the  claims  put 
forth  in  favor  of  this  or  that  method 
of  treatment  should  not  cloud  the  judg- 
ment of  the  physician  or  patient  as  to 
the  proper  claims  of  surgery,  nor 
should  operative  interference  be  de- 
layed until  the  chances  of  cure  ofifered 
by  surgical  procedure  are  lessened  be- 
yond reasonable  hope. 

H.  H,  Janeway, 

New  York, 
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